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PREFACE

FOURTEEN

years ago the present Editor wrote the preface to Volume I of the

Cyclopedia of American Horticulture. The purpose of that work was "to make

a complete record of the status of North American horticulture as it exists at

the close of the nineteenth century;" it was the effort to include "all the species

which are known to be in the horticultural trade,." together with outlines of "the horti-

cultural possibilities of the various states, territories and provinces," to present bio-

graphical sketches of eminent American horticulturists not then living, and in general

to discuss the cultivation and handling of horticultural crops. In the preface to Volume

IV of that work the Editor expressed the hope that the Cyclopedia would never be

revised: "If new issues are called for, mere errors should be corrected; but beyond this,

the plates should be left as they are," for it was the purpose of the book that it should

stand as a, measure of that time. The different volumes have been separately reprinted,

but about eight complete re-issues of that Cyclopedia have been made, with such

corrections of errors as have been reported; in one restricted edition, published by

Doubleday, Page & Co., the same work was bound in six volumes, together with an

enlarged preface and' a key to the families and genera.

The present Cyclopedia, although founded on the former compilation, is a new work

with an enlarged scope. While the older work will no longer be published, it neverthe-

less stands by itself; and the two should be quoted as independent cyclopedias. The

geographical boundaries are wider in the present work, due to the fact that the United

States and Canada have both acquired new tropical connections and interests in recent

years. It has not been the effort to cover completely the horticultural floras of Porto

Rico, Hawaii, and other islands, for that would involve the tropical flora of the

globe; but it is the intention to include the most outstanding species grown in a horti-

cultural way in those islands. A fuller treatment has also been given of the plants grown

in southern Florida, southern California, and the other southernmost areas of the

continental United States.

The treatment in the former Cyclopedia was confined closely to species in "the

trade," to those plants "sold in the United States and Canada." The present work

accepts this basis in general, for the lists of nurserymen, seedsmen, and fanciers indicate

very closely the plants that actually are grown, and it would manifestly be impossible as

well as undesirable to include all the plants that may be found in botanic gardens, or in

the grounds of specialists and amateurs who collect specimens from original sources,

or those introduced for purposes of experiment or test or only for scientific study;

but "the trade" is interpreted more liberally in this work, to include the offerings of

(v)
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many European dealers because those dealers supply American customers, to account

for species mentioned prominently in European horticultural periodicals as well as in

American periodicals, and to insert such plants as are known to be subjects of exchange

or to be frequently in cultivation in any region, even though their names may not be

found in a commercial list. While it is intended to account for all the species in the

trade, it is not intended to name the garden varieties; for the variety lists change too

rapidly for discussion in cyclopedic works. The mention of varieties in the leading

group-articles is more a matter of record than of recommendation.

Care has been exercised to exclude species that are evidently not now of interest

to horticulturists, even though their names may be found in the literature; for the

introduction of many dead entries would not only violate the purpose to make a current

record, but would make the books too voluminous and would confuse the student with

too many names and details. It is desired that the treatment shall be contemporaneous,

and that it shall be rescued as far as desirable from the older glasshouse method of

transatlantic work. The Cyclopedia aims to account for the plants horticulturally

grown within its territory which are now the subjects of living interest or likely to be

introduced, to discuss the best practices in the growing of the staple flower and fruit

and vegetable crops, to depict the horticultural capabilities of the states and provinces,

to indicate the literature of the field, and incidentally to portray briefly the lives of

the former men and women who have attained to a large or a national reputation in

horticultural pursuits.

The method in the Cyclopedia, in other words, turns about two purposes, the

identification of species, and the cultivation of plants. Both are essential to an

understanding of horticulture. The former lends itself readily to usual cyclopedic

treatment; the latter expresses itself as a manual of practice. The combination pro-

duces an irregular literary product, but it is hoped that the result is not inharmonious.

The cultural details involve special difficulties. The North American continent

presents so many conditions that advice for outdoor work cannot be too specific in a

work of this kind without leading to serious mistakes. What is advised by a good

grower in one place may be contradicted by a good grower in another place. Even in

under-glass treatment, in which conditions are largely artificial, difficulties often arise

in trying to apply in America the instructions given for European practice. It is not

possible for one to grow plants by a book; in this work the cultural details are not

directions so much as statements of standard practice: this practice will need to be

considerably modified in many cases if the best result for special conditions or objects

is to be secured. In the former Cyclopedia the culture was often presented by two

persons of unlike experiences for the express purpose of meeting the needs of amateurs ;

but readers seem to think this to be confusing and the practice has not been followed

in the present work. However, special effort has been made to secure the best cultural

advice for the plants requiring peculiar or particular handling, and this advice will be

found in the discussion of the different crops and plants under their respective heads;
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and in addition many practical class-articles have been prepared for the aid of the

cultivator and designer. These class-articles are mostly as follows:

Alpine Plants
Annuals
Ants

Aquatics
Arlx)return

Arboriculture

Autumn-Gardening
Hanks
Basket Plants

Bedding
Bees
Biennials

Birds
Border
Botanic Garden
Bouquet
Bulbs
( ciiiservatory

Culinary Herbs
Cut-Flower Industry

Cuttings
Design, Floral

Diseases and Insects

Drainage
Dwarfing
Evaporating Fruit

Evergreens
Everlastings
Exhibitions
Ferns
Fertilizers

Floriculture

Florists' Plants

Forcing
Forestry
Frost

Fruit-growing

Fungi
Grafting
Grasses

Greenhouse

Hedges
Herbs
Horticulture
Hotbeds and Coldframes
House-Plants

Inspection
Irrigation
Kitchen-Garden
Labels

Landscape-Gardening
Layers
Machinery and Implements
Manure
Market-Gardening
Marketing
Muckland-Gardening
Mushrooms
Nursery
Nut-Culture

Nuts
Orchids

Packages
Palms
Perfumery-Gardening
Pergolas
Planting
Potting
Pruning
Railroad-Gardening
Rock-Gardening
Seeds and Seedage
Storage
Transplanting
Transportation
Vegetable-Gardening
Walks, Drives and Path-

Watering [ways
Windbreaks
Window-Gardening

There is marked growth in outdoor horticulture in North America. The largest

extension in the present Cyclopedia, so far as taxonomic work is concerned, is in the

description of trees and shrubs. There is widespread interest in these subjects. We are

beginning to realize our native resources in woody plants, to understand how to make

use of our many climates and natural conditions; and to incorporate freely into our

cultivated flora many of the trees and shrubs of China and other regions, under the

stimulus of the Arnold Arboretum and other agencies. The resources of the Arboretum

have been placed at the command of the Cyclopedia through the careful and original

work of Alfred Rehder. Similar aids have been extended from other sources, and

particularly from the Foreign Seed and Plant Introduction service of the United

States Department of Agriculture.

While hardy plants and outdoor gardening seem to be increasing rapidly in

favor, there is a decided tendency toward the breaking-up of large fanciers' collections,

in private establishments, of old-time glasshouse plants. It is now quite impossible,

for example, to find in this country any large private collections of the species of

begonias or of the varieties of camellias or of the show pelargoniums; orchid collections

of notable extent are few. The demand of the trade is for relatively few species, and the

commercial collections are mostly concerned with a few stock kinds and florists' plants,

together with a small addition of annual novelties, rather than with the former long

lists of many separate and interesting species and varieties. Even private places,

especially private greenhouse's, are devoted very largely to cut-flowers and florists'

plants. It is incumbent on a cyclopedia of this kind, however, to preserve the accounts

of these begonias, orchids, palms, cacti, succulents, "stove plants," and others, even

though many of them may be known to very few; and the Editor hopes that the

amateur will regain his ascendancy and that collections of plants because they are

plants may not perish from amongst us.

There has been great extension in recent years in commercial floriculture and in the
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forcing of vegetables. We now think in terms of cropping under glass. The range of

species of plants involved in these industries is relatively small, but the areas are large,

the business is receiving the attention of able men and women, and the glasshouse

industries are making important contributions to the lives of the people. The recent

growth of the commercial fruit-growing industry is also notable. Once largely restricted

to narrow regions and to "fruit belts," the growing of fruits for market has now

assumed the proportions of a great industry comparable with the staple agricultural

productions. An effort has been made to catch something of the spirit of all these

large efforts, as well as to provide information and advice for the amateur and the

home gardener.

When the Cyclopedia of American Horticulture was made, there were few special-

ists in the systematic botany of cultivated plants. The Editor hopes that the publica-

tion of that Cyclopedia has contributed something to the acceleration of interest in this

long-overlooked subject. Howbeit, the number of competent specialists, and of

those intelligently interested in the subject, is now large enough to have enabled the

Editor to cover many of the important groups. The cacti have been placed mostly in

the hands of J. N. Rose; a number of tropical plants have been handled anew by

W. E. Safford; the orchids, aroids and bromeliads by George V. Nash; euphorbiads

by J. B. S. Norton; Citrus and related genera by Walter T. Swingle; Nymphseacese by

H. S. Conard; the ferns by R. C. Benedict; most grasses by A. S. Hitchcock; special

groups by Norman Taylor, chiefly among the composites, palms, and tender araliads;

suggestions on cultivated forms and on cultivation have been contributed by C. P.

Raffill, of the tropical department, Kew; the survey of families of plants and most

of the editorial work on the general introductory key have been in the hands of

K. M. Wiegand; and many small groups and special genera have found new treatment

by persons who have given them careful study over a considerable period of time.

The results of modern scientific studies are now beginning to be positively reflected in

the identification of garden plants, and in the advice for the cultivation and handling

of horticultural crops and products. With so many persons partaking, it is of course

impossible to secure uniformity of taxonomic handling in the various groups, but the

gain of having the contributions of specialists will abundantly offset this small

technical disadvantage.

And yet, it is true that very much of the work is necessarily compiled from litera-

ture rather than constructed from a direct study of the plants themselves. There is no

herbarium or other complete and authentic repository of all the species of plants sold by
dealers. The best that can be done in very many cases is to accept the name appearing

in a catalogue and to attach to it the most authentic or most adaptable description of

a recognized botanical species of the same name; there is no telling whether the dealers'

plant is properly determined or whether it represents the botanical species bearing the

same name. It is impossible now to know how many wrong determinations, inaccurate
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and insufficient descriptions, and faulty judgments have been perpetuated from author

to author through long series of years. All these matters must be worked out in years

to come, when the horticultural plants in the various groups shall have been systemati-

cally studied with care. The Editor repeats the hope expressed in the preface written

fourteen years ago "that every entry in this book will be worked over and

improved within the next quarter century."

Many persons aside from the leading authors have contributed to the enterprise in

the most helpful spirit. The Editor's daughter has borne much of the burden of the

office and editorial detail. Gardeners, fruit-growers, florists, vegetable-growers, teachers

and experimenters, botanists, and the printers, have responded with good fellowship

and with something like patriotic pride. Their names will be recorded in the concluding

volume; and the public that uses the book will reward them with its gratitude.

Nor should the institutions that have afforded all these persons the opportunities to

make their contributions be overlooked. Aside from those agencies already mentioned,

the Cyclopedia is under special obligation for the use directly or indirectly of books and

collections to Cornell University, the United States Department of Agriculture, the

New York Botanical Garden, the Brooklyn Botanic Garden, the Missouri Botanical

Garden, the Gray Herbarium, the Royal Botanic Gardens, Kew, the agricultural

colleges and experiment stations, and others. Seed merchants, nurserymen, and other

commercial establishments of standing, have been very ready with suggestions and help.

Many new illustrations have been added, representing the work of several artists.

Most of the new work has been made by B. F. Williamson, New York City; F. Schuyler

Mathews, Cambridge, Mass.; Miss M. E. Eaton, of the New York Botanical Garden;

Mrs. M. W. Gill, Washington; C. H. L. Gebfert, Boston; and Miss Matilda Smith, of the

Royal Botanic Gardens, Kew, England, whose initials, will be recognized on the plates

of the famous Botanical Magazine. By permission of Professor Sargent, much of the

accurate and beautiful work of C. E. Faxon and others in Garden and Forest, a journal

that was discontinued more than fifteen years ago and is now out of the market, has been

adapted and made available for the present reader; record is made in the text of the

pictures of species, at the places where they are used. Some of the work in the old govern-

ment surveys of the great West has also been brought to the use of the general public.

It is not wholly with satisfaction that one puts forth a work of this magnitude. The

responsibility increases with the largeness of the enterprise, for users do not readily

purchase new and corrected editions of a work of this extent. Every care has been

taken to present an accurate and faithful account, and this is as far as the responsibility

can extend. The Editor can not expect to make another cyclopedia of horticulture;

but he hopes that these six volumes will comprise another step in the collecting, assort-

ing and appraising of our horticultural knowledge.
L. H. BAILEY.

ITHACA, NEW YOEK.
December 30, 1913.
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EXPLANATIONS

The main account of each genus, in large type and

separate paragraph for each species, represents the

plants probably now in cultivation or at least of major

importance.
The "supplementary lists" in smaller type at the end

' if the articles include names of plants not known to be

in the trade but which may be mentioned in horticul-

tural literature, and also such Latin-form names of

the trade as are imperfectly understood and cannot be

placed under their proper species. These parts are less

critical finding-lists of other or extra species.

The Cyclopedia undertakes to account for the

species in cultivation within its territory to the close

of the year 1912; but in practice the introductions are

included to the date of the closing of the different

pages.

The size-marks on the illustrations, as (x Vz),

indicate the amount of reduction as compared with

natural size, this scale being determined merely by

measuring the flat diameter of a drawing and not

representing bulk or perspective.

AUTHORSHIP

The practice of the Cyclopedia of American Horti-

culture in signing the leading and most important
articles with the name of the author is here retained.

The original author, so far as living or as he has desired,

has revised or rewritten his articles for the present work.

In very many cases, another person has now revised the

articles, and the name of the reviser is indicated by a

dagger (t). If the revision has amounted practically

to a complete rewriting of the article, the original

author's name may not appear, even though some small

parts or features of the original article may be retained;

this is for the purpose of safeguarding the original

author as well as recognizing the work of the present

author: the first Cyclopedia stands as the record of its

own work.

A name in parentheses, as "(G. W. Oliver)," at the

close of a paragraph, indicates that the person is the

author of that particular paragraph and of no other in

the article. When a person is responsible for more than

one paragraph in an article, his part is set off by a sepa-

rate heading in such a way that it cannot be mistaken.

It is desired to secure experts and specialists for the

articles; when this has not been accomplished, the task

of revision has fallen to the Editor.

Effort has been made to bring the different parts of

the work into as much uniformity of plan and treatment

as is possible in an undertaking of this kind; references

have been compared; proofs have been submitted to

two or more persons in case of difficult or doubtful sub-

jects; and the advice as to cultivation has been checked

by practical growers.

NOMENCLATURE
The nomenclature follows in the main the regu-

lations of the "Vienna code," being the principles,

adopted by the International Botanical Congress held

in Vienna in 1905. This code was adopted by the

International Horticultural Congress held at Brussels

in 1910, with adaptations to horticultural practice.

When no combination has yet been made under the

Vienna code, the prevailing usage for the particular

genus (as expressed in latest monographs) is followed.

That is, there is no attempt to reduce all names to one

system except so far as combinations have already

been made under the international rules, both because

a cyclopedia of horticulture is hardly the place in

which to make original combinations (except inci-

dentally), and because there is little likelihood that

any of the formal systems will have permanency. The

subject of nomenclature, and the attitude of the Editor,

will be discussed under "Names and Nomenclature"

in Vol. IV. Botanical names should not be changed

lightly, or for the purpose of regularizing any particular

scheme or plan, or to make them always conform to

an arbitrary set of rules. Botanical names do not be-

long to botanists, to do with them as they will. The

public has good rights in these names; and this is par-

ticularly true in the names of cultivated plants, for they

may then have standardized commercial value. The

only stability, of course, is usage; and usage can rarely

be forced into hard-and-fast regulations. In this Cyclo-

pedia, the interest is in stability of names rather than

in priority of nai.ies; therefore it accepts the principle of

the "noniina conservanda" of the Vienna code, so far as

it retains generic names that have been established in

general usage for fifty years following their publication,

even though the particular names in that list may not

have been adopted in every instance.

Not all the changes in names arise from the applica-

tion of rules of nomenclature. Many of them are the

results of taxonomic studies, which make new definitions

for genera and species. In this Cyclopedia, there are

marked examples of such changes in the citrus genera,

in the cacti, and other groups. These changes are to

be expected as a result of closer studies of the various

groups, of accumulation of specimens from many
regions, and the progressive modification of views as

to the constitution of genera and species; they are

expressions of a living botany. Such changes will be

particularly demanded in horticultural plants, for

most of these groups have not yet been studied with

critical care.

(xi)
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PRONUNCIATION

Attention is called to the fact that the names of

genera and species in this work are marked to indicate

the accepted pronunciation. The indications are accent

marks placed over a vowel. The accent designates (1)

stress, or the emphatic syllable, and (2) the length of

the emphatic vowel. Following the American custom,
as established by Gray and others, a grave accent (^)

is employed to designate a long vowel, and an acute

accent (') a short vowel.

Thus offidndle is pronounced offici-way-li; micro-

cdrpus is pronounced micrc-crfr-pus. It should be

remembered that the final e terminates a separate

syllable, as commii-ne, vulga-re, gran'-de. This final e

takes the short sound of i, as in whip.

Ordinarily in diphthongs the mark is placed over the

second letter. Thus, in aurea the au is meant to have

its customary long sound, as if written awe. In eiir

it has practically the long sound of u, as in Pseiido-

Quina, Pseud-Acacia. Double vowels take their cus-

tomary English sounds, as ee and oo. Thus, the oo in

Hobkeri is to be pronounced as in hook. In most cases,

the letters oi (from the Greek, meaning like to) are to

be pronounced separately: if the i is the penultimate

syllable (next to the last), it is long, as in yucceH-des;

if the i is the antepenultimate syllable (third from the

end), it is short, as in rhomboi-dea. In dioicus and

monoicus, however, the oi is a true diphthong, as in

moist.

These pronunciations follow, in general, the common
English method of pronouncing Latin names. However,
many of the Latinized forms of substantive and per-
sonal names are so unlike Latin in general construction

that the pronunciation of them may not follow the rule.

As a matter of fact, biological nomenclature is a lan-

guage of itself thrown into a Latin form, and it should

not be a source of regret if it does not closely follow

classical rules in its pronunciation of outlying or non-

Latin names.

It has seemed best to make an exception to strict liter-

ary rules in the case of personal commemorative names
in the genitive: we retain, so far as possible, the pro-
nunciation of the original name. Thus, a plant named
for Carey is called Cd-reyi, not Carey-i; for Sprenger,

Spreng-eri, not Sprenger-4; for Forbes, Forbs'^ii, not

Forbfe-ii. It cannot be expected that uniform consis-

tency has been attained in this matter. It is not

always known how the person pronounced his name;
and many personal names do not make conformable
Latinized words. No arbitrary method of pronouncing
personal names is likely to be satisfactory.

It may be well to add what are understood to be
the long and short sounds of the vowels:

i as in cane. 6 as in cone.

i as 'in can. 6 as in run.

4 as in mete. & as in jute.

e as in met. fi as in jut.

I as in pine.

I as in pin.

y is often used as a vowel instead of i.

SPELLING

The original spelling of generic and specific names
is preferred; that is, the spelling used by the person
who made the name. In some cases this original

orthography does not conform to the etymology of

the name, particularly if the name is made from that

of a person. Such a case is Diervilla, named for Diero-

ville. Ideally, the name should be spelled Dierevillea,
but Tournefort and Linnaeus did not so spell it.

In accordance with the best authorities, the digraph
x is used in the words cserulea, caerulescens, ca;spitosa,

caesia; ce is used in coelestis and coelestinum.

The type ligatures and <K have been dropped from
Latin-made names that have come into the vernacular.

Thus, as a common or English name, Spiraea becomes

spirea, Paeonia becomes peonia or peony, Brodui ;i

becomes brodiea, Cratsegus becomes crategus.

THE KEYS

There are two groups of keys in the Cyclopedia,
the main key, in Vol. I, to leading families and genera,
and the keys to the species in the different genera in

all the volumes. The user of the Cyclopedia should forth-

with familiarize the method of the keys. Page 79.

To facilitate the study of the plants, the species
have been arranged systematically or horticulturally,

under the genus, rather than alphabetically; and in

large or complex genera, an alphabetical index has

been supplied for rapid reference. The grouping of the

species is founded preferably on horticultural rather

than on botanical characters, so that the arrangement
does not always express botanical relationships.

The species-keys are arranged primarily to aid the

gardener in making determinations. Every effort is

made sharply to contrast the species rather than to

describe them. A word of explanation will facilitate

the use of the keys. The species are arranged in coordi-

nate groups of various ranks, and groups of equal rank

are marked by the same letter. Thus, group A is

coordinate with AA and with AAA, and group B with BB
and BBB; and the B groups are subordinate to the A

groups, and the c groups to the B groups, and so on.

Moreover, whenever possible, the coordinate keys

begin with the same catchword: thus, if A begins

"flowers," so do AA and AAA; and this catchword is

not used for keys of other rank. As an example, refer

to Abutilon, page 177. Look first at A, beginning

"Lvs.," then at AA, also beginning "Lvs." Under AA
are the coordinate divisions B and BB, each with

"Foliage" for the catchword. Under B there are no

subdivisions, but under BB there are divisions c and

cc, each with "Fls." for a catchword. Under c there are

no subdivisions, but cc has two coordinate divisions,

D, DD, each with "Blossoms" for a catchword. Again, D

happens to have no division, but DD has the divisions

E and EE with "Lf.-blades" as the catchword. In other

words, if the plant in hand does not fall under A, the

inquirer goes at once to AA. If it falls under AA, then he

determines whether it belongs to B or to BB, and so on.
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A display of a scheme would stand as follows:

A. Leaves, etc.

B. Flowers, etc.

c. Fruits, etc.

D. Pods, etc.

DD. Pods, etc.

E. Seeds, etc.

EE. Seeds, etc.

cc. Fruits, etc.

BB. Flowers, etc.

AA. Leaves, etc.

B. Roots, etc.

c. Flowers, etc.

D. Margins of leaves, etc.

DD. Margins of leaves, etc.

cc. Flowers, etc.

BB. Roots, etc.

BBB. Roots, etc.

AAA. Leaves, etc.

When the genus is large or the treatment is compli-

cated, the key may be placed separately at the begin-

ning rather than to be divided among the paragraphs;
this allows the student to see the entire scheme or

plan at once. See Acer, page 196.

ABBREVIATIONS OFBOTANICAL TERMS
AND GENERAL EXPRESSIONS

caps capsule.

cidt cultivated, cultivation.

diam diameter.

E East.

fl flower.

fls flowers.

fld flowered (as few-fld.).

fr fruit.

frs. . : fruits.

/( foot, feet.

in inch, inches.

incl including.

infl inflorescence (cluster).

inlro introduced.

If leaf.

ift leaflet.

Ifts leaflets.

Ivd leaved.

Ivs leaves.

N North.

Prop propagated, propagation.

S South.

segm., segms segment., segments.
si stem.

*Ys stems.

subfam subfamily.

gyn synonym.

Trap tropics, tropical.

far. . . . . . . . variety.

W West.

t reviser (of an article).
00

(sign of infinity) . . . numerous, many.

BOOKS AND PERIODICALS

To aid the student in the verification of the work,
and to introduce him to the literature of the various

subjects, citations are made to the portraits of plants
in the leading periodicals to which the American
referrer is most likely to have access. These references

to pictures have been verified, as far as possible, both

in the MS. and in the proof. A uniform and regular

form of citation is much to be desired, but is extremely
difficult to secure because periodicals rarely agree in

methods. It was decided to omit the year in most cases,

because of the pressure for space, but the student who
lacks access to the original volumes may usually

ascertain the year by consulting the bibliographical

notes below.

An arbitrary and brief method of citation has

been chosen. At the outset it seemed best to indicate

whether the cited picture is colored or not. This ac-

counts for the two ways of citing certain publications

containing both kinds of pictures, as The Garden,
Revue Horticole, and Gartenflora. The figures given

below explain the method of citation, and incidentally

give some hints as to the number of volumes to date,

and of the number of pages or plates in one of the latest

volumes.

Standard works on the bibliography of botany
are Pritzel's "Thesaurus" and Jackson's "Guide to

the Literature of Botany;" also, Jackson's "Catalogue
of the Library of the Royal Botanic Gardens, Kew."
Render's "Bradley Bibliography," a guide to the

literature of the woody plants of the world, is invalu-

able. The Catalogue of the Library of the Arnold

Arboretum, Harvard University, now being printed,

will afford an excellent guide to the literature of botany,

particularly as it relates to woody plants.

A.F. . . . The American Florist. Chicago. A trade

paper founded August 15, 1885. The vol-
umes end with July. Many pictures re-

peated in "Gng." (14:1524=vol. and page.)
A.G. . . . American Gardening. New York. Represents

14 extinct horticultural periodicals, includ-

ing The American Garden (1888-1890).
(20:896=vol. and page.)

B The Botanist. Edited by Maund. No years
on title pages. Founded 1839. Eight vols.,
50 colored plates in each vol. (8:400=
vol. and col. plate.) Cumulative index.

B.B. . . . Britton & Brown. An Illustrated Flora of the
Northern U. S., etc. New York, 1896-98.
Ed. 2 in 1913. (3:588 vol. and page of ed.

1; (ed. 2) 3:=vol. and page of ed. 2).

B.H. ... La Belgique Horticole. Ghent. 35 vols.

(1851-1885).
B.M. . . . Curtis' Botanical Magazine. London.

Founded 1787. The oldest current peri-
odical devoted to garden plants. The vol.

for 1912 is vol. 138 of the whole work.
Index to first 107 vols. by E. Tonks.
London. (7690=col. plate.)

B.R. . . . Botanical Register (1815-1847). Vols. 1-14
edited by Edwards; vols. 15-33 by Lind-

ley. In vols. 1-23 the plates are numbered
from 1-2014. In vols. 24-33 they are num-
bered independently in each vol. There are
688 plates in vols. 24-33. "An Appendix to
the First Twenty-three Volumes" (bound
separately or with the 25th vol.) contains
an index to the first 23 vols. An index to
vols. 24-31 may be found in vol. 31. (1198=
col. plate. 33:70=vol. and col. plate.)
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B.S.D.

B.T. .

C.L.A..

C.O.

EXPLANATIONS

Em.

F. .

F.C.

F.E.

F.M.

F.R.

F.S.

F.S.R.

F.W.

G. . .

G.C.

G.F. .

G.L. .

G.M. .

Gn. .

Gng. .

Gn. M.

Gn. W.

O.O.H.

. Bulletin de la Societe dendrologique de France.
Paris. Founded 1906. One vol. each year.
Illustrated. (1907: 198 =year and page.)

. Britton. North American trees. New York.
1908. All American trees illustrated.

. Country Life in America. Founded Nov. 1901.
Two volumes a year. (12:75= vol. and
page.)

. Cogniaux. Dictionnaire Icoiipgraphfque des
Orchidees. Colored plates, with descriptions.

(6=col. plate.)

. Emerson, G. B. Trees and Shrubs of Mas-
sachusetts. Boston. 2 vols. 149 plates.

. The Florist. London. 1840-1884. (1884:
192=year and page opp. col. plate.) Edi-
tors and title pages changed many times.
Known as the Florist, Florist's Journal
and Florist and Pomologist. Sometimes
improperly called British Florist,

i Floral Cabinet Knowles & Westcott. Lon-
don. 1837-1840. 3 vols., 4to.

. The Florists' Exchange. New York. A trade

paper, whose pictures sometimes are re-

peated in "A. G." Founded Dec. 8, 1888.

(Il:l298=vol. and page.)
, Floral Magazine. London. Series I. 1861-

1871, 8vo. Series II. 1872-1881, 4to.

(1881: 450 =year and col. plate.)
i Florists' Review. Chicago. A trade paper.

Vol. 1, Dec. 2, 1897, to May 26, 1898. Two
vols. a year (4:660=vol. and page.)

, Flore des Serres. Ghent. (1845-1880.) Incon-
sistent in numbering, but the plate numbers
are always found on the plate itself or on the

page opposite. Valuable but perplexing
indexes in vols. 15 and 19. 23 vols. (23:2481
=vol. and col. plate.)

. Flora and Sylva. London. 1903-1905. Edited
by W. Robinson. 3 vols. (2:24=vol. and
page opposite colored plate. 2, p. 31=vol.
and page containing black figure.)

The Floral World and Garden Guide. Lon-
don. Edited by Shirley Hibberd. 1858-
1880. No plates until 1868. (1875:33=year
and col. plate.)

Gardening, Illustrated. London. Founded
March 1, 1880. Vols. begin with the March
number. (10:25=vol. and page.)

The Gardeners' Chronicle. London. Series I.

(1841-1873) is cited by year and page.
Series II or "New Series" (1874-1886), is

cited thus: II. 26:824=series, volume and
page. Series III is cited thus: III. 26:416.
Two vols. a year, beginning 1874. A select
index is scattered through 1879 and 1880.
Consult II. 12: viii (1879), and similar places
in subsequent vols.

Garden and Forest. New York. 1888-1897.
(10:518=vol. and page.)

Garden Life. London. Incorporates The
Gardening World after May 1, 1909. Cited
only from vol. 16. (16:54=vol. and page.)

Gardeners' Magazine. London. Ed. by
Shirley Hibberd. Founded 1860. Cited
from vol. 31 on. (42:872=vol. and page.)

The Garden. London. Founded 1871. Two
vols. a year through 1906. Since then
one vol. (56:458=vol. and page opp.
col. plate. 56, p. 458=vol. and page con-
taining black figure.) An Index of the first

20 vols. was separately published. Com-
plete Index of Colored Plates to end of 1897
in vol. 54, p. 334.

Gardening. Chicago. Founded Sept. 15,
1892. Vols. end Sept. 1. (7:384=vol. and
page.)

. The Garden Magazine. Garden City, N. Y.
Founded 1905. (7:543=vol. and page.)

Gardening World. Founded 1884. Incorpora-
ted after 1909 in Garden Life. (7:ll8=vol.
and page. )

Guimpcl, Otto & Hayne. Abbildungen der
fremden in Deutschland ausdauerndcn Holz-
arten. Berlin, 1825. 144 col. plates.

G.W. .

G.W.H.

G.Z. .

HBK. .

H.E. .

H.F.

H.H. .

H.I. . .

H.U.. .

H.W. .

I.H.

I.T.

J. .

J.C.T.

J.F.

J.H. . .

J.H.F.

. Gartenflora. Berlin. Founded 1852. (Gt.
8:1470=vol. and col. plate. Gt. 48, p.

670=vol. and page containing black
figure. )

. Die Gartenwelt. Founded 1896. The first

year it appeared under the title "Hesdorf-
fers Monatshefte fur Blumen- uud Garten-
freunde." (13:58=vol. and col. plate. 13,
p. 58=vol. and page.)

. Guimpel, Willdenow and Hayne. Abbildung
der deutscher Holzarten. 2 vols. Berlin
1815-20. 216 col. plates.

. Illustrirte Garten-Zeitung. Founded Oct. 1856.
One col. plate in each month. (4:88 VoL
and col. plate.)

. Humboldt, Bonpland & Kunth. Nova Genera
et Species, etc. Paris. 1815-25. 7 vols.
Folio.

. Hooker, Exotic Flora. London, 1823-7. 232
col. plates.

. L' Horticulteur Francais. 1st. series 1851-
1859. 2nd series 1859-1872. (1853:273=
1st. series, year and col. plate. II. 1860:381
=2nd. series, year and col. plate.)

. Hough, Handbook of Trees of the Northern
States and Canada. Lowville, N. Y. 1907.
All trees of the region illustrated; all parts
of the trees, including bark represented by
photographic reproductions.

. Hooker's Icones Plantarum. London.
Founded in 1837. Contains up to 1913
3,000 black plates in 30 vols. The plates
with botanical descriptions in Latin.

L'Horticulteur Universel. Paris. 1839-1845.
8 vols. with col. plates. The first 6 vols.
edited by C. Lemaire. Vol. 7 and 8 called
Deuxieme and Nouvelle serie (7:28=vol.
and plate.)

. Hempel and Wilhelm. Baume und Straucher
des Waldes. Wien, 1889-99. 3 vols. 60 beau-
tiful col. plates and numerous black illustra-
tions in the text (3:45=vol. and col. plate;
3, p. 113=vol. and page containing black
figure).

L'lllustration Horticole. Ghent. (1854-1896.)
(43:72=vol. and col. plate.) The volumes
were numbered continuously, but there were
6 series. Series 1 = 1854-63. Series 11=
1864-9. Series 111=1870-80. Series IV
=1881-6. Series V =1887-93. Series VI
=1894-6. The plates were numbered con-

tinuously in the first 16 vols. from I to 614:
in vols. 17-33 they run from 1 to 619: in

series V from 1 to 190: in Series VI they
begin anew with each vol. Valuable indexes
in vols. 10 and 20. Series V in 4to, the rest

8vo.

Icones Selectee Horti Thenensis. Bruxelles,
1899-1909. 6 vols. with 240 plates. (6: 220=
vol. and bluck plate.)

Jardin; journal bi-mensuel d'horticulture gen-
erale. Paris. Founded in 1887. (10:36
=vol. and page opp. col. plate; 10, p. 345
=vol. and page containing black figure.)

Journal of the College of Science, Imperial Uni-
versity. Tokyo, Japan. Founded in 1S*0; 33
vols. up to 1913. Contains black plates and
figures in the text of plants of E. Asia.

(6:3=vol. and plate.)

Le Jardin Fleuriste. Ghent. 1851-1854.
Edited by C. Lemaire. 4 vols. with 430
col. plates and black figures in the text.

(4:421 =vol. and col. plate; 4, p. 66=vol.
and page containing black figure.)

Journal of Horticulture. London. Founded
in 1848 as The Cottage Gardener. Scric-s

III only is cited, beginning 1880. (III.

39 : 504 =series, vol., page.)
Journal de la Socifite d'horticulture de France'.

Paris. Founded in 1827 as Annales et Jour-
nal de la Society roy. d'horticulture de Paris.

Only series IV is cited, beginning 1900. (IV.

l:209=series, vol. and page containing
black figure.)
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J H S . Journal of the Horticultural Society of Lon-

don. Founded in 1846. 9 vols. from 1846-

55. A new series started in 1866. The earlier

series is cited by the year, the new series by
the volume (1846: 188=ycar, page opposite

S'ate;
28:394, fig. 96=vol., page opposite

ack plate or containing black figure, and

fig. in case of several figures.)

The Botanical Cabinet. Loddiges. 1817-

33 100 plates in each vol. Complete index

in last vol. (20 : 2000=vol. and col. plate.)

Loiseleur-Deslongschamps, Herbier general

de ['amateur. Paris, 1816-27. 8 vols. with

574 col. plates. There is a second series,

1839-44 in 4 vols. with 309 plates which is

very rare and not quoted.

LI .... Lavall6e, Arboretum Segrezianum; Icones

selectae. Paris, 1880-5. 36 black plates

of trees and shrubs.

Lind. . . . Lindcm'a. Ghent. Founded 1885. Folio.

Devoted to orchids.

Lowe. . . Beautiful Leaved Plants. E. J. Lowe and
Howard. London. 1864. (60=col. plate.)

M A. B. Freeman-Mitford. The Bamboo Gar-

den. London. 1896. (224=page.)

M.D. . . . Mitteilungen der Deutschen dendrologischen
Gesellschaft. Bonn. Founded in 1892.

(1912, p. 161=year and page containing
black figure; 1910:l=year and page opp.
col. plate.)

M D G. . . Moller's Deutsche Gartner-Zeitung. Erfurt.

Founded 1886. (1897:425=year and page.)

Mn . . Meehan's Monthly. Germantown, Phila-

delphia. Founded 1891. (9:l92=vol. and
page opp. col. plate.)

Mn.N. . . Meehan. The Native Flowers and Ferns of the

United States. Philadelphia. 1878-80. 4 vols.

in 2 series (II. 2:3=series, vol. and plate.)

MX Michaux. Histoire des arbres fprestiers de

I'Amerique septentrionale. Paris, 1810-13.

3 vols. with 138 plates. The English trans-

lation under the title The North American

Sylva has 156 plates. (3 :4=vol. and plate.)

N D . Nouveau Duhamel. Traite des arbres et

arbustes. Paris, 1801-19. 7 vols. with 488
col. plates. The first edition by Duhamel du
Monceau was published in 1755 and contains

only 250 black plates; the second edition

was edited by several botanists and is really

an entirely new work. (7:33=vol. and plate.)

O Orchis. Beilage zur Gartenflora. (1910:88=
year and col. plate. 1910, 'p. 88=year and

page.)

O.R. . . . Orchid Review. London. Founded 1893. (18:
169 = vol. and plate.)

P.G. . . . Popular Gardening. Buffalo. 1885-90. (5:270
=vol. and page.)

P.M. . . . Paxton's Magazine of Botany. London. 1834-
49. (16:376=vol. and page opposite col.

plate.) Vol. 15 has index of first 15 vols.

R. . . Reichenbachia. Edited by Fred. Sander. Lon-
don. Founded 1886. Folio.

R B . Revue dc 1' Horticulture Beige et Etrangere.
Ghent. Founded 1875. (23:288=vol. and

page opp. col. plate.)

R.F.G. . . Reichenbach. Icones Florae Germanicae et Hel-
veticae. Leipzig. Founded in 1834. 25
vols. with more than 3,000 col. plates
issued up to 1913.

R.H. . . . Revue Horticole. Dates from 1826, but is

now considered to have been founded in

1829. ( 1899: 596 =year and page opp. col.

plate. 1899, p. 596=year and page opp.
black figure.)

S Schneider. The Book of Choice Ferns. Lon-
don. In 3 vols. Vol. 1, 1892. Vol. 2, 1893.

Vol. 3, 1894. (l:390=vol. and page.)

S.E.B. . . Sowerby, English Botany. Ed. 3. London,
1863-1902. 13 vols. with 1952 plates. The
first edition was published 1790-1814 in 36
vols. Only the third edition is quoted.

S.H. . . Semaine Horticole. Ghent. Founded 1897.

(3:548=vol. and page.)

S.I.F. . . . Shirasawa. Iconographie des essences fores-

tieres du Japon. Tokyo. 1900-8. 2 vols.

with 161 col. plates. (2: 73= vol. and
plate.)

S.M. . . . Sargent. Manual of the Trees of North
America. Boston and New York, 1905.

(810=page containing black figure.)

SOB. . . Schmidt. Oesterreich's allgemeine Baumzucht.
Wien, 1792-1822. 4 vols. with 240 col,

plates. (4:237=vol. and plate.)

S S . . Sargent. The Silva of North America. 13
vols. Vol. 1, 1891. Vol. 12, 1898. (12:620
vol. and plate, not colored.)

S T S . . Sargent. Trees and Shrubs. Boston and New
York, 1902-13. 2 vols. 200 black plates

of trees and shrubs, native and foreign.

(2:147=vol. and plate.)

S Z. . . Siebold & Zuccarini. Flora Japonica. Vol.

1, 1835-44. Vol. 2 partly by Miquel, 1845-70.

(2:150=vol. and plate.)

V Vick's Magazine. Rochester, N. Y. Founded
1878. Vols. numbered continuously through
the 3 series. Vqls. begin with Nov. (23:250

vol. and page.)

V.F. . . . Vilmorin & Bois. Fruticetum Vilmorinianum.

Paris, 1904. (205= page containing black

figure.)

V.O. . . . James Veitch & Sons. A Manual of Orchida-
ceous Plants, cultivated under glass in

Great Britain. London. 1887-94.

W D.B. . . Watson, Dendrologia Britanniea. London,1825.
2 vols. with 172 col. plates (2:l60<=vol. and

plate.)

THE AUTHORS OF BOTANICAL NAMES

By common consent, the Latin name of a plant, in

order to be considered by botanists, must first be

regularly published by a reputable author in a rep-

utable book or periodical. As an index to this name,

the name of its author is published with it whenever an

accurate account of the species is given. Thus, "Ber-

beris aristala, DC." (p. 490) means that this name was

made by De Candolle. This citation at once dis-

tinguishes De Candolle' s Berberis aristata from any

other Berber-is aristata, for example, from Sims'

(p. 492) . It is always possible that some other author

may have given the same name to some other plant,

in which case the older name must stand. In some

cases, the fact that there are two plants passing under

one name is indicated in the citation : "Berberis sinensis,

Hemsl., not Poir." (p. 490, nos. 10, 11) means that

Hemsley and Poiret applied the name B. sinensis to

different plants. B. ilic.folia, Forst., is not the same as

B. ilidfolia, Hort. (p. 492, nos. 27, 31); "Hort." means

that the particular name is one in use amongst horti-

culturists, that it is a garden name.

The citation of authorities gives a clue to the time

and place of publication of the species. It is an index

to the literature of the subject. It is no part of the idea

merely to give credit or honor to the man who made

the name. It is held by some that the authority is an

integral part of the name, and should always go with

it; but common usage dictates otherwise, for the

authority is never pronounced with the Latin words

in common speech. The authority is a matter of iden-

tification, not of language.
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Following are the authors most frequently cited in

this Cyclopedia:

ADANS. Michael Adanson, 1727-1806. France.

AIT. William Aiton, 1731-1793. England.

Air. f. William Townsend Aiton, the son, 1766-1849.

England.
ALL. Carlo Allioni. 1725-1804. Italy.

ANDEBS., T. Thomas Anderson, Director of Botanic Gar-

den in Calcutta.

ANDB. Henry C. Andrews, botanical artist and engraver,

conducted The Botanist*' Repository from 1799-

1811, and illustrated books on heaths, geraniums and

roses.

A NI>BE. Edward Andre, 1840-1911, first editor of Illustra-

tion Horticole, later editor-in-chief of Revue Horticole.

ANT. Franz Antoine, director of the royal gardens at

Schdnbrunn, 1815.

ABK. George Arnold Walker Arnott, 1799-1868. Scot-

land.

ARCHES*. Paul Aschenon, professor of botany, Berlin.

1834-1913.

ACBL. J. B. C. F. Aublet, 1720-1778. France.

Acer., AUTH. Authors; referring to usage by various or

many writers.

BACKH. J. Backhous, English botanist and traveler.

BAILL. H. Baillon, author of the great natural history of

plants in French.

BAKKK. John Gilbert Baker, formerly keeper of the Her-

bariiftn of the Royal Gardens, Kew, England.
HALT. Charles Baltet, frequent contributor to Revue

Horticole.

BABT. William P. C. Barton, 1787-1856. Pennsylvania.
BABTB. WUIiam Bartram, 1739-1823. American botanist.

BATEII. James Bateman, writer and student of orchids.

England.
BEAUV. Ambroise Marie Francois Joseph Palisot de

Beauvois, 1755-1820. France.

BECC. O. Beccari, Italian botanist and writer on E. Indian

botany.
BECK. Lewis C. Beck, 1798-1853. New York.

BEIMN. L. He-issuer, Inspector of the Botanic Gardens

at Bonn, and Instructor at Poppelsdorf. Pub. "Hand-
buch der Nadelholzkuude."

BENTH. George Bentbam, 1800-1884, one of the dis-

tinguished botanists of England; one of the authors

of Beutham & Hooker's "Genera Plantarum."

BENTH. & HOOK. George Bentham and J. D. Hooker
authors of "Genera Plantarum." England.

BEBOEB. Ernst Berger, died 1853. Germany.
BEBNH. Johann Jacob Bcmhardi, 1774-1850. Germany.
BEBT. Carlo Guiaeptx; Bertero, 1789-1831. Died between

Tahite and Chile.

BIEB. Friedrich August Marschall von Bicrberstcin, 1768-
1826. German botanist; lived later in Russia.

BIOEL. Jacob Bigelow, 1787-1879. Massachusetts.
Hi. 'MI. Karl Ludwig Blume, born 1796 at Braunschweig,

died 1862 at Leyden. Wrote much on Javan plants.
Bom. Desir Georges Jean Marie Bois, editor of Revue

Horticole. Paris.

BOIM. Edmond Boissier, 1810-1886. Switzerland. Author
of "Flora Orientalis" and other works.

BOJEB. W. Bojer, 1800-1856, author of a Flora of Mauri-
tius. Austria.

BONPL. Aime Bonpland. 1773-1858. France.

BOBKH. Moritz Balthasar Borkhausen, 1760-1806. Ger-

many.

BB., N. E. N. E. Brown, Royal Botanic Gardens, Kew,
England.

BB., R. Robert Brown, bom 1773, Scotland, died !

London. Author of many ixuportant works.

BRIT. Nathaniel Lord Brittou, Director of New York
Botanical Garden, New York City.

BBONU.V. Adolphe Theodore Bronguiart, 1801-1876.

France.

BUCH.-HAU. Francis Buchanan, later Lord Hamilton,
wrote on Indian plants.

BCCKL. Samuel Botsford Buckley, 1809-1884. United

States.

BULL. William Bull, plant merchant. London.

BULL. Pierre Bulliard, 1742-1793, author of the great

"Herbier de la France" in 12 folio volumes, with 600

plates.

BUNGE. Alexander von Bunge, 1803-1890. Russia.

BURIC. Johannes Burmann, 1706-1779, professor at

Amsterdam, wrote on plants of Ceylon and Malabar.

Burnt, f. Nickolous Laurens Burmann, 1734-1793. Son
of Johannes.

CAJUL Elie Abel Carriere, 1816-1896, distinguished French

botanist and horticulturist, editor of Revue Horticole.

CABP. Robert Caspary, professor of botany at University

of Kdnigsberg. 1818-1887.

CABS. Alexandra Henri Gabriel Cassini, Comte de. 1781-

1832. France.

CAV. Antonio Jose Cavanilles, 1745-1804. Spain.

CEBV. Vincente Cervantes, 1759(?)-1829. Spanish botanist.

CHAM. Adalbert von Chamisso, poet and naturalist,

1781-1838. Germany.
OHAPM. Alvan Wentworth Chapman, 1809-1899, author

of "Flora of the Southern United States."

CHOW. Jacques Denys Choisy, 1799-1859. Switzerland.

CLOB. Dominique Clou, professor of botany and director

of the gardens at Toulouse. Born 1821.

COON. Alfred Cogniaux, French botanist.

COLEBB. Henry Thomas Colebrooke, 1765-1837. England.
COLLA. Luigi Colla, 1766-1848. France.

CGULTEB. John M. Coulter, University of Chicago.

CUNN. Richard Cunningham, 1793-1835. Colonial bot-

anist in Australia.

CUNN., A. Allan Cunningham, bom 1791, Scotland, died

1839, Sidney, Australia. Brother of Richard.

CUBT. William Curtis, 1746-1799. England. Founder

of the Botanical Magazine, now known as Curtis'

Botanical Magazine.
CUBTIS. Moses Ashley Curtis, 1808-1873. North Car-

olina.

DC. Augustin Pyramus De Candolle, 1778-1841, projec-

tor of the Prodromus, and head of a distinguished

family. Alphonse De Candolle, the son (1806-1893),

and Casimir De Candolle, the grandson, are also

quoted in this work.

DECNE. Joseph Decaisne, 1809-1882. France.

D. DON. See Don, D.

Dear. HI-IK' I,.,ui-li<; Desfontaines, 1750-1833. France.

DEV. Augustin Nicaisc Desvaux, 1784-1856. France.

DEVB. Willem H'-ndrik de Vricso, 1S07 1802. professor

of botany at Leyden. Wrote on medical plants and

jjhtnts of the Dutch East Indies.

DICK*. James Dickson, 1738-1822, Scotch writer on

flowerless plants.

DIELH. Ludwig Dicls, professor of botany, Marburg,

Germany.
DILI.. Johann Jacob Dilleuius, professor of botany in

Oxford. 1087 1747.
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DIPP. Dr. L. Dippcl, of Darmstadt, Germany. Den-

drologist; pub. "Handbuch der Laubholzkunde."

DON. George Don, 1798-1856. England.

DON, D. David Don, brother of George, 1800-1841.

Scotland.

DONN. James Doiiu, 1758-1813, author of "Hortus Can-

tabrigiensis." England.

DOUGLAS. David Douglas, 1799-1834, collector in north-

western America. Scotland.

DRCDE. Prof. O. Drude, of Dresden, Germany.
DRY. Jonas Dryandcr, 1748-1810. Sweden.

PICHESNE. Antoine Nicolas Duchesne, 1747-1827.

France.

DUMORT. Barthelcmy Charles Dumortier, 1797-1878.

Belgium.
LH-NAL. Michel Felix Dunal, 1789-1856. France.

DVNN. Stephen Troyte Dunn, Kcw, England.
DYER. W. T. Thistleton-Dyer, Director of Kew Gar-

dens, 1885-1905, editor of the Flora of Tropical Africa,

etc.

EATON, A. Amos Eaton, 1776-1842, author of a "Manual
of Botany for North America," 1st ed. 1817; 8th ed.

1841.

EATON, D. C. Daniel Cady Eaton, professor at Yale Col-

lege, and writer on ferns.

EHRH. Friedrich Ehrhart, 1742-1795. Germany.
ELL. Stephen Elliott, 1771-1830. South Carolina.

ELLIS. John Ellis, 1711-1776. England.
ENDL. Stephan Ladislaus Endlicher, 1804-1849, profes-

sor at Vienna. Numerous works.

ENGELM. George Engelmann, 1809-1884. Missouri.

ENULER. Prof. A. Engler, of Berlin, joint author of

Engler and Prantl's "Natilrlichen Pflanzenfamilien."

ESCH. Johann Friedrick Esohseholz, 1793-1831. Germany.
FEE. Antoine Laurent Apollinaire Fee, 1789-1874.

France.

FENZL. Edward Feiizl, professor and custodian of botani-

cal museum at Wiens. 1S08-1879.

FERN. Merritt Lyndon Fernald, assistant professor of

botany, Cambridge, Mass.

FISCH. Friedrich Ernst Ludwig von Fischer, 1782-1854.

Russia.

FORB. John Forbes, catalogued heaths, willows, coni-

fers, and other plants at Woburn Abbey.
FORSK. Pehr Forskal, 1736-1768, collected in Egypt

and Arabia.

FORST. Johann Reinhold Forster, 1729-1798. Germany.
(Also Georg Forster, the son.)

FRANCH. A. Franchet, Jardin des Plantes, Paris. 1834-

1900.

FRASER, John Fraser, 1750-1811, traveled in America
1785-96. Had a son of same name.

FROEL. Joseph Aloys Froelich, 1766-1841. Germany.
F. v. M. Ferdinand von Mueller, royal botanist of

Australia, author of many works on economic plants.

See Muell.

GAERTN. Joseph Gaertner, 1732-1791. Germany.
GAGNEP. Francois Gagnepain. French botanist, writing

chiefly on Asiatic plants.

GAUD. Charles Gaudichaud-Beaupre, 1789-1864. Prance.
r,AwL. See Ker.

UMEL. Samuel Gottlieb Gmelin, 1743-1774. Russia.

GOEPP. Heinrich Robert Goeppert, 1800-1884, professor
at Breslau. Wrote much on fossil botany.

GORD. George Gordon, 1806-1879, author of the "Pine-

turn," London, 1858.

GRAEBN. Paul Graebner. professor of botany. Berlin.

GRAY. Asa Gray, 1810-1888, Harvard University, Massa-
chusetts. America's most noted botanist.

GREENM. J. M. Greenman, writes from Harvard Uni-

versity on Mexican plants. Now at the Field Museum,
Chicago.

GRIFF. William Griffith, 1810-1845. England.

GRISEB., GRIS. Heinrich Rudolph August Grisebach,

1814-1879. Germany.
HARMS. Prof. Hermann Harms. Berlin.

HASSK. Justus Karl Hasskarl, born 1811. Germany.
HAYNE. Friedrich Gottlob Hayne, 1763-1832, professor

at Berlin. Medicinal plants; trees and shrubs.

HAW. Adrian Hardy Haworth, 1772-1833. England.
HBK. Friedrich Alexander von Humboldt, 1796-1859.

Germany. Aim6 Bonpland, 1773-1858. France. Karl

Sigismund Kunth, 1788-1850. Germany. Authors of

a j^-eat work on plants of the New World.

HEMSL. W. Betting Hemsley, Keeper at Kew, has written

many reviews of genera of horticultural value in The
Gardeners' Chronicle and elsewhere.

HENFB. Arthur Henfrey, 1819-1859. English botanist.

HENRY. Augustine Henry, Collector of Chinese plants.

Cambridge, England.

HENRY, L. Prof. Louis Henry. Writer on woody plants.

Paris.

HERB. William Herbert, 1778-1847. England.
HOCHST. Christian Friedrich Hochstetter, 1787-1860,

described many African plants.

HOFFM. Georg Franz Hoffmann, 1761-1826. Germany.
HOOK. William Jackson Hooker, 1785-1865. England.
HOOK. f. Joseph Dalton Hooker, the son, 1817-1911.

England.
HOHT. Hortorum, literally of the gardens. Placed after

names current among horticulturists, but not neces-

sarily all horticulturists. Often used with less exact-

ness than names of authors. Frequently indicates

garden or unknown origin. Many of these plants have
never been sufficiently described.

HOST. Nicolaus Thomas Host, 1761-1834. Germany.
JACQ. Nicolaus Joseph Jacquin, 1727-1817. Austria.

JAUB. Hippolyte Francois de Jaubert. French botanist.

Born 1798.

Jus. Antoine Laurent Jussieu, 1748-1836, the first to

introduce the natural families of plants. France.

KARSTEN. Hermann G. K. W. Karsten. German botanist,

1817-

KAHW. Wilhelm Karwinsky von Karwin, collector in

Brazil; died 1855.

KACLF. Georg Friedrich Kaulfuss, professor at Halle; died

1830. He described the ferns collected by Chamisso.

KER. John BeUenden Ker, 1765 (?)-1871, botanist, wit

and man of fashion. First known as John Gawler.

In 1793 was compelled to leave army because of sym-
pathy with French Revolution. Hia name was changed
in 1804 to John Ker BeUenden, but he was known to his

friends as BeUenden Ker. First editor of Edwards'

Botanical Register.

KER-GAWL. See Ker.

KIRCHN. G. Kirchner, writer of the botanical part of

"Arboretum Muscaviense."

KLATT. Friedrich Wilhelm Klatt, a German botanist.

KLOTZSCH. Johann Friedrich Klotzsch, 1805-1860, cu-

rator of Royal herbarium at Berlin, monographer of

Begoniaceffi.

KOCH. Karl Koch, 1809-1879. Germany.
KOEHNE. Emil Koehne, professor at Berlin. Pub.

"Deutsche Dendrologie."
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KOMAR. Vlademir Leontycviteh Komarov, writer on

plants of eastern Asia. St. Petersburg.

HOST. Vineenz Franz Kosteletzky. Bohemian 1x)tanist.

KOTSCHY. Theodor Kotschy, assistant curator at Vienna,

1813-1866. Wrote on oriental plants.

KRANZL. F. Kranzlin, Berlin, writes on orchids in The
Gardeners' Chronicle.

K. Sen. See Schumann.
KUNTH. See HBK.
KUNTZE. Otto Kuntze. German botanist; chiefly known

as a strong advocate of priority in nomenclature.

1843-1907.

LAO. Mariano Lagasea, 1776-1839, one of Spain's most

distinguished botanists.

LAM. Jean Baptiste Antoine Pierre Monnet Lamarck,
1744-1829, author of the Lamarckian philosophy of

organic evolution. France.

LANGS. Georg Heinrich von Langsdorf, 1774-1852, Rus-
sian consul-general in Brazil.

LAUTH. Thomas Lauth, 1758-1826, professor of anatomy
at Strassburg, wrote a 40-page monograph on Acer
in 1781.

LECQ. Henry Lecoq, born 1802, once professor at Cler-

mont-Ferrand, wrote an elementary botany, a dic-

tionary of botanical terms, a book on hybridization, etc.

LECONTE. John Eaton LeContc, 1784-1860. Pennsylvania.
LEDEB. Karl Friedrich von Ledebour, 1785-1851.

Russia.

LEHM. Johann Georg Christian Lehmann, 1792-1860,

professor at Hamburg, wrote several monographs, and
described many new plants.

LEHM., F. C. F. C. Lehmann, German collector in

South America.

LEICHT. Max Leichtlin, horticulturist, Baden-Baden,
Germany.

LEM. Charles Lemaire, 1800-1871, works on cacti and

botany of cultivated plants. Belgium.
LEVEILLE. Augustine Abel Hector Leveille, professor of

botany, Le Mans, France.

L'HER. C. L. L'Heritier de Brutelle, 1746-1800. France.

LICHTST. August Gerhard Gottfield Lichtenstein, 1780-

1851. Germany.
LIND. & ROD. L. Linden and E. Rodigas, once adminis-

trator and editor, respectively, of L'lllustration Hor-

ticole.

LIND. J. Linden, 1817-1898. Belgium. For many years
director of L'lllustration Horticole.

LIND., L. Lucien Linden, associated with J. Linden for

some years on L'lllustration Horticole.

LINDL. John Lindley, 1799-1865, one of the most illus-

trious of English horticulturists.

LINOELSH. Alexander Lingelsheim. Breslau, Germany.
LINK. Heinrich Friedrich Link, 1767-1851. Germany.
LINN. Carolus Linnaeus (Carl von Linne), 1707-1778,

the "Father of Botany," and author of binomial

nomenclature. Sweden.
LINN. f. Carl von Linne, the son, 1741-1783. Sweden.
LIPSKY. Vladimir Ippolitovitch Lipsky, writer chiefly

on plants from Central Asia. St. Petersburg.
LODD. Conrad Loddiges, nurseryman near London, con-

ducted Loddiges' Botanical Cabinet from 1817-33,
20 vols., 2,000 colored plates.

Lots. Theodor Loesener, professor of botany, Berlin.

LOISEL. Jean Louis Auguste Loiseleur-Deslongchamps,
1774-1849. France.

LOUD. John Claudius Loudon, 1783-1843, an extremely
prolific English writer.

LOUR. Juan Loureiro, 1715-171'fi, missionary in China.

Portugal.

MAKING. Tomitaro Makino. Tokyo, Japan.
MABSH. Humphrey Marshall, 1722-1801. Pennsylvania.
MART. Karl Friedrich Philipp von Martius, 1794-1868,

professor at Munich, monographer of palms, founder of

the great Flora Brasiliensis. and author of many works.

MAST. Maxwell T. Masters, late editor of The Gardeners'

Chronicle, wherein he has described great numbers of

new plants of garden value; author of "Vegetable

Teratology," etc. 1833-1907.

MATSUM. Jinzo Matsumuro. Tokyo, Japan.
MAXIM. Karl Johann Maximowicz, 1827-1891, one of the

most illustrious Russian systematic botanists; wrote

much on Asian plants.

MEDIKUS. Friedrich Casmir Medikus, 1736-1808, director

of the garden at Mannheim, wrote a book of 96 pages
in German on North American plants in 1792.

MEISN. Karl Friedrich Meisner, 1800-1874. Switzer-

land.

METT. Georg Heinrich Mettenius, 1823-1866, professor at

Leipzig, wrote on flowerless plants.

MEY. Ernst Heinrich Friedrich Meyer, 1791- ls.il.

Prussia.

MET., C. A. Carl Anton Meyer, 1795-1855, director

botanic garden at St. Petersburg, wrote on Russian

botany.
.Mi/. Dr. Karl Mez, director of the botanic garden at

Konigsberg; monographer of the bromeliads.

MICHX. Andre Michaux, 1746-1802. France, but for

ten years a resident of North America.

MICHX. f. Francois Andre Michaux, the son, 1770-1855.

France.

MILL. Phillip Miller, 1691-1771, of Chelsea, England,
author of a celebrated dictionary of gardening, which

had many editions.

MIQ. Friedrich Anton Wilhelm Miquel, 1M1-1871.
Holland.

MITFORD. A. B. Freeman-Mitford, English amateur,
author of "The Bamboo Garden."

MOENCH. Konrad Moench, 1744-1805. Germany.
MUNCH. See Moench.
MOORE. Thomas Moore, 1821-1887, curator of Chelsea

Botanic Garden, author of "Index Filicum," and other

well-known works.

MOQ. Alfred Moquin-Tandon, 1804-1863. France.

MORR. Charles Jacques Edouard Morren, of Ghent.

1833-1886.

MOTT. S. Mottet, frequent contributor to Revue Hor-

ticole, translator of Nicholson's "Dictionary of Gar-

dening."

MTJELL. ARO. Jean Mueller, of Aargau, 1828-1896, wrote

for De C'andolle's "Prodromus," vol. 16.

MUELL., C. Carl Mueller, 1817-1870, who edited vols.

46 of ^ ulpers' "Annuals."

MUELL., F. Ferdinand von Mueller, royal botanist at

Melbourne, has written much on Australian and

economic botany. 1825-1896.

MUHL. Henry Ludwig Muhlenberg, 1756-1817. Penn-

sylvania.

MURR. Johann Andreas Murray, 1740-1791. Germany.

MURR., A. Andrew Murray, 1812-1878, author of "The
Pines and Firs of Japan." London, 1863.

NAUDIN. Charles Naudin, 1815-1899, Ixrtanist, frequent

contributor to Revue Horticole.

N. E. BR. N. E. Brown describes many new plants in

Gardeners' Chronicle. Pee Br., N. K.
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NEES. Christian Gottfried Nees von Esenbeck, 1776-

1858. Prussia.

NICHOLS. George Nicholson, curator at Kew, author of

"The Dictionary of Gardening." 1847-1908.

NOTT. Thomas Xuttall, 1786-1859. Massachusetts.

O'BRIEN. James O'Brien, current writer on orchids in

The Gardeners' Chronicle.

OLIV. Daniel Oliver, onco curator at Kew, and founder

of the Flora of Tropical Africa.

ORPH. Theodor Georg Orphunidcs, professor of botany at

Athens. Died 1886.

ORTEGA, OUT. Casimiro Gomez Ortega, 1740-1818.

Spain.

OTTO. Friedrich Otto, 1782-1856. Germany.
PALL. Peter Simon Pallas, 1741-1811, professor and

explorer in Russia. Germany.
PAMPAN. Renato Pampanini, writer on Chinese plants.

Florence, Italy.

PAV. See Ruiz. & Pav.

PAX. Ferdinand Pax, professor at Breslau, Germany.
PAXT. Joseph Paxton, 1802-1865. England.
PERS. Christian Hendrick Persoon, 1755-1837. Germany.
PHIL. Rudolph Amandus Philippi, 1808-1904. Santiago,

Chile.

PLANCH. Jules Emile Planehon, professor at Mont-
pellier. France. 1833-1900.

POHL. Johann Emmanuel Pohl, 1782-1834, professor at

Vienna, wrote a large book on travels in Brazil.

POIR. Jean Louis Marie Poiret, 1755-1834. France.

PRAIN. Sir David Prain, Director of the Royal Botanic

Gardens, Kew, since 1905.

PRESL. Karel Boriweg Presl, 1794-1852. Bohemia.
PURSH. Frederick T. Pursh (or Pursch), 1774-1820.

Germany, but for twelve years in the United States.

RADDI. Guiseppe Raddi, 1770-1829. Italy.

RAF. Constantino Samuel Rafinesque-Schmaltz, 1784
1842. Professor of Natural history, Transylvania

University. Lexington, Kentucky.
R. BR. Robert Brown, born 1773, Scotland, died 1858,

London. Author of many important works.

REGEL. Eduard von Regel, 1815-1892, German, founder
of Gartenflora; Director Botanic Garden at St. Peters-

burg.

REHD. Alfred Rehder, Arnold Arboretum, Massachu-
setts.

REICHB. Heinrich Gottlieb Ludwig Reichenbach, 1793-
1879. Germany.

REICHB. f. Heinrich Gustav, 1823-1889, son of the pre-

ceding. Orchids.

RICH. John Richardson, 1787-1865. Scotland.

RICHARD. Louis Claude Marie Richard, 1754-1821.
France.

RIDDELL. John Leonard Riddell, 1807-1865, professor of

chemistry in Cincinnati and New Orleans.

ROB. B. L. Robinson, Director Gray Herbarium of Harvard
University, is editing "The Synoptical Flora of North
America."

ROD. Emile Rodigas, for some years connected with
L'lllustration Horticole.

RODB. J. B. Rodrigues, Brazilian botanist, writer on
palms and Brazilian botany.

ROEM. Johann Jacob Roemer, 1763-1819. Switzerland.
Also M. J. Roemer.

ROSCOE. William Roscoe, 1753-1831. England.
ROSE. J. N. Rose, assistant curator, United States

National Herbarium, Smithsonian Institution. Mexi-
can plants.

ROTH. Albrecht Wilhelm Roth, 1757-1834. Physician at

Vegesack, near Bremen.
ROXBG. William Roxburg, 1759-1815. India.

ROYLE. John Forbes Royle, born 1800, at Cawnpore,
died 1858 London. Professor in London. Plants of

India.

Ruiz. & PAV. Hipolito Ruiz Lopez, 1764-1815, and Jose

Pavon, authors of a Flora of Peru and Chile. Spain.

RUPR. Franz J. Ruprecht, 1814-1870. Russia.

RYDB. Per Axel Rydberg. New York Botanical Garden.

S. &. Z. See Sieb. & Zucc.

SABINE. Joseph Sabine, 1770-1837. England.
SAFFORD. W. E. Safford, United States Department of

Agriculture, Washington.
SALISB. Richard Anthony Salisbury, 1761-1829. England.
SALM-DYCK. Joseph, Prince and High Count Salm-

Reifferscheidt-Dyck, born at Dyck, 1773, died 1861.

Wrote on Aloe, Cactus, Mesembryanthemum.
SARG. Charles Sprague Sargent, Director Arnold Arbo-

retum, author of "Silva of North America."

SAV. L. Savatier, writer on Japanese plants.

SAVI. Gaetano Savi, died 1844. Italy.

SCHEIDW. Michael Joseph Scheidweiler, 1799-1861, profes-

sor of botany and horticulture at Horticultural Insti-

tute of Ghent.

SCHK. Christian Schkuhr, died 1811. Germany.
SCHLECHT. Diedrich Franz Leonhard von Schlechten-

dahl, 1794-1866. Professor at Halle, wrote several

memoirs in Latin and German.
SCHNEID. Camillo Schneider, author of "Handbuch der

Laubholzkunde. " Vienna.

SCHOTT. Heinrich Wilhelm Schott, 1794-1865. Wrote
much on aroids with Nyman and Kotschy.

SCHRAD. Heinrich Adolph Schrader, 1767-1836. Germany.
SCHULT. Joseph August Schultes, 1773-1831. Germany.
SCHUM. Christian Friedrich Schumacher, 1757-1830.

Germany.
SCHUMANN. Karl Moritz Schumann, 1851-1904, professor

of botany, Berlin. Wrote much on Cactacese.

SCHUR. Philipp Johann Ferdinand Schur, 1785-1848.

Germany.
SCHW., SCHWEIN. Lewis David von Schweinitz, 1780-

1834. Pennsylvania.
SCHWEINF. George Schweinfurth. Germany. Born 1836.

SCHWER. Graf Fritz von Schwerin, German authority on
Acer.

SCOP. Johann Anton Scopoli, 1723-1788. Italy.

SEEM. Berthold Seemann, Hanover, 1825-1872. Wrote
on palms, and botany of the voyage of the Herald.

SIBTH. John Sibthorp, 1758-1796, author of a Flora of

Greece. England.
SIEB. & Zucc. Philipp Franz von Siebold, 1796-1866, and

Joseph Gerhard Zuccarini, 1797-1848. Germany.
SIMS. John Sims, 1792-1838. England, for many years

editor of Curtis' Botanical Magazine.
SMALL. John Kunkel Small. New York Botanical Garden.
SMITH. James Edward Smith, 1759-1828. England.
SOLAND. Daniel Solander, 1736-1782. England.
SPACH. Eduard Spach, born 1801 Strassburg, died 1879.

Author of "Histoire Naturelle des Vegetaux."
SPAETH. L. Spaeth, Berlin, nurseryman, died 1913. H. L.

Spaeth, the present head of the firm.

SPRENO. Kurt Sprengel, 1766-1833. Germany.
STEUD. Ernst Gottlieb Steudel, 1783-1856. Germany.
STEV. Christian Steven, 1781-1863. Russia.

ST. HIL. Auguste de Saint Hilaire, 1779-1853. France.
SWAHTZ. Olof Swartz, 1760-1818. Sweden.
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SWEET. Robert Sweet, 1783-1835, author of many well-

known works, as "Geraniacesc," "British Flower Gar-

den."

SWINGLE. Walter T. Swingle, United States Depart-

ment of Agriculture, Washington.

TAUSCH. Ignaz Friedrich Tauseh. Died 1848. Austria.

TENOBE. Michele Tenore, 1780-1861. Italy.

THORE. Jean There, 1762-1823, physician at Dax.

THUNB. Carl Peter Thunberg, 1743-1822, wrote "Flora

Japonica" (1784). Sweden.

TOD. Augustino Todaro, director of the botanic gardens

at Palermo. 1818-1892.

TORR. John Torrey, 1796-1873. New York.

TRAUTV. Ernst Rudolph von Trautvetter.

TREL. William Trelease, professor of botany, Univer-

sity of Illinois.

TUCKM. Edward Tuckerman, 1817-1886. Massachusetts.

TURCZ. Nicolaus Turczaninow. Died 1864.

UNDERW. Prof. Lucien M. Underwood, Columbia Uni-

versity, New York, N. Y., has written much on ferns,

etc.

URBAN. Ignatius Urban, of the Kongl. Bot. Garten, near

Berlin, writer on Brazilian and West Indian plants.

VAHL. Martin Vahl, 1749-1804. Denmark.
VAN HOUTTE. Louis Van Houtte, 1810-1876, founder

and publisher of Flore des Serres.

VEITCH. John Gould Veitch, 1839-1867, and successors,

horticulturists at Chelsea, England.
VENT. Etienne Pierre Ventenat, 1757-1808. France.

VERL. B. V'erlot, contributor to Revue Horticole.

VERSCH. Ambroise Verschaffelt, 1825-1886, founder and

publisher of L'lllustration Horticole at Ghent, Belgium.

VILL. Dominique Villars, 1745-1814. France.

VILM. Several generations of the family of Vilmorin,

Paris, seedsmen and authors of many books and

memoirs on botany and horticulture. Pierre Philippe

Andr6 Leveque de Vilmorin, 1746-1804. Pierre Vil-

morin, 1816-1860. Henry L. de Vilmorin, died 1899.

Voss. A. Voss, author of botanical part of Vilmorin's

Blumengartnerei.
WAUL. Georg Wahlenberg, 1781-1851. Sweden.
WALDST. Franz Adam, Graf von Waldstein, 1759-1823.

Axistria.

WALL. Nathanael Wallich, born 1786, Copenhagen, died

1854 London. Wrote on plants of India and Asia.

WALP. Wilhelm Gerhard Walpers, 1816-1853.

WALT. Thomas Walter, about 1740-1788, author of

"Flora Caroliniana." South Carolina.

WANG. Friedrich Adam Julius von Wangenheim, 1747-

1800. Germany.
WANGN. Walter Wangerin, monographer of Cornacese.

Germany.
WARSCZ. Joseph Warscewicz, 1812-1866.

WATS. Sereno Watson, 1826-1892. Harvard University.

WEB. Friedrich Weber, 1781-1823. Germany.
WEDD. H. A. Weddell, wrote for De Candolle's "Pro-

dromus," vol. 16, etc.

WELW. Friedrich Welwitsch, 1806-1872.

WENDL. Hermann Wendland, Director Royal Botanic

Garden at Herrenhausen, one of the chief writers on

palms.
WIGHT. Robert Wight, writer on Indian plants. 1796-

1872.

WILLD. Karl Ludwig Willdenow, 1765-1812. Germany.
WILSON. Ernest H. Wilson, collector of Chinese plants.

WITH., WITHER. William Withering, 1741-1799. Eng-
land.

WITTM. Max Karl Ludwig Wittmack, editor of Gar-

tenflora. Professor at Berlin.

WOOD. Alphonso Wood, 1810-1881. Of his "Class-Book

of Botany," 100,000 copies have been sold in

America.

ZABEL. Hermann Zabel, writer on woody plants, 1832-

1912. Germany.
Zccc. Joseph Gerhard Zuccarini, 1797-1848, professor

at Munich.
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A SYNOPSIS OF THE PLANT KINGDOM
By KARL M. WIEGAND

Most modern botanists, as well as zoologists, now think that organisms have descended, through the ages,
from ancestors which differed in many ways and often markedly from the present organisms, but were in general
of a less specialized type. It is, indeed, thought that the original life was of an exceedingly simple nature, and that

during the countless ages its descendents have gradually diverged from one another much as the branches of a tree

diverge from its trunk, until we have the enormous wealth of species and extreme diversity, and great complexity
of structure exhibited by the plants and animals existing today. Just as through descent in the human race we
have groups of individuals called families, the members of which are more closely related to each other by descent
than to other individuals, so we have groups of related species and genera forming similar natural families. The
attempt of the so-called systematic botanist of the present day is to interpret the evolutionary history of plants,
to discover these natural families, and to represent this knowledge of history and relationship in a synopsis of the

plant kingdom. Such a synopsis, therefore, attempts to show an actual "blood relationship, the real genealogy
of the plant kingdom. Before the theory of evolution became widely accepted as a result of Darwin's labors,

systems of classification were either wholly arbitrary, and planned simply for convenience in dealing with the vast
number of existing organisms (e.g., the sexual system of Linnaeus), or they were based on the morphological
relation of the flower to a certain floral plan. Since, however, the floral plan depends largely on descent, these last-

named systems often accidentally approached in many respects very closely to the natural systems based on
evolution. Instead of placing the "highest" types of plants (the most recent) last in their classification, as is now
done, the idealists placed them first, hence the Ranunculacea;, with" parts separate and hypogynous, and there-

fore most ideal, is found first in such a classification. The fusion of parts in the Compositae, and the union of parts
in the Gamopetalse were thought to represent a less perfect condition. Likewise, the Apetalae, with parts lacking,
were still less perfect, and therefore were placed later. The Gymnosperms were somewhat arbitrarily placed next,
followed by the Monocotyledons, in which the grasses were placed last. These in turn were followed by the ferns

and the lower groups. This was the system used in Bentham and Hooker's "Genera Plantarum," a great work
which, notwithstanding the change in system, is still a standard authority in descriptive botany.

In the system adopted for the
present synopsis, that used by Engler and Prantl in the great German work,

"Die Natiirlichen Pflanzenfamilien, the sequence is from the most primitive and the most ancient toward the most
specialized and most modern, from the lower algae to the fungi, mosses, liverworts, ferns, gymnosperms, and
flowering plants. Here the Monocotyledonous line culminates in the hjghly specialized Orchidaceae, and the

Dicotyledonous line in the equally specialized Compositae. These two families, therefore, are now thought to repre-
sent the present culmination of nature's handiwork in the two great lines of development in flowering plants.

In the present synopsis of the Pteridophyta and Spermatophyta, the treatment of large groups, sequence
of families and family limits, is, except in a few cases, that of our most recent great work edited by Engler and
cited above. Among the mosses and lower plants, an abridgment of the system used in Strasburger, Noll, Schenk
and Karsten's "Text-Book of Botany," and other text-books, has been used. The statistics as to genera
and species are taken from Engler and Prantl, and are intended as general information, and may not in all cases

conform to the limitations as worked out by the different authors in the Cyclopedia. In some cases, particularly
in Cactaceae, other authorities have been followed.

As no genera of the Thallophyta or Bryophyta are definitely treated in the body of the Cyclopedia, these two
groups have been introduced into the synopsis largely as a background and as a proper perspective to the plant
kingdom. Therefore, in these groups no divisions smaller than classes have been considered. In the Pteridophyta
and Spermatophyta, the plan has been to include in the synopsis every family that has at least one genus repre-
sented in the body of the original Cyclopedia. A few other families of minor horticultural value have found

place in the present Cyclopedia and are not included in this synopsis. Although the treatment in each case has
been of necessity reduced to great brevity, it is hoped that the condensed account of important structural char-

acteristics, size of family, range, and economic value will be of aid in forming a conception of what each family
represents. To render this conception more vivid, a list of the important cultivated genera and their common
names has been appended to the treatment of each family.

The number of species in the plant kingdom is not definitely known. It has been estimated that more than

120,000 species of Spermatophyta and more than 60,000 species of lower plants are described. According to the

treatment in Engler and Prantl, these legions are classified in 640 families, of which 278 are of the higher plants
and 362 of plants below the Spermatophyta. The number of known species, however, is being rapidly increased

as research and exploration progress, so that the numbers given above are at best only approximate. The fig-

ures are also modified by disagreement as to what are species and what are varieties, some persons recognizing
more or fewer species than others in a given genus or group.

The names of the natural families are mostly derived from the names of a leading genus (as Verbenaceae,

Ranunculacese) or from some marked characteristic of the group as a wh,ole (e.g., Composite, composite or com-

pound flowers, Cruciferse, cross-like flowers). Commonly the family name terminates in the form acex, with
the accent long on the antepenultimate syllable (e.g., Rosacese, pronounced Ro-saj/-si;ee) . The simple termina-
tion x is used mostly for subfamilies and tribes, but there are marked exceptions, as in Leguminosx.

The illustrations accompanying this text are designed to show mainly such structural characteristics as are

of importance in the separation of families. For this reason, floral diagrams have been freely introduced. These

1 (1)
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diagrams'are Idealized'cross-sections of the flower, and show particularly the number of parts in each floral set and
their exact position, both of which are very frequently of diagnostic importance. The illustrations have been

prepared by F. Schuyler Mathews under the direction of the writer. They were in part drawn from life, and
in part adapted from standard texts. The most frequent sources are Baillon, "Natural History of Plants":

Engler and Prantl, "Die Natiirlichen Pflanzenfamilien;" Strasburger, Noll, Schenk and Karsten, ''Text-Book of

Botany": Warming, "Systematic Botany."
The following is an outline of the vegetable kingdom as treated in the succeeding pages:

Division I. Thallophyta.
Class I. Bacteria.

II. Cyanophycese.
III. Flagellata.

IV. Myxomycetes.
V. Peridinese.

VI. Conjugatae.
VII. Diatomeae.

VIII. Hetcrocontae.

IX. Chlorophyceae.
X. Characese.

XI. Phaeophyceae.
XII. Rhodophyceae.
XIII. Phycomycetes.
XIV. Eumycetes.
XV. Lichenes.

Division II. Bryophyta.
Class I. Hepaticae.

II. Musci.

Division III. Pteridophyta.
Class I. Filicinse.

Sub-class I. Eusporangiatae.
Order 1. Ophioglossales.
Family Ophioglossaceae, page 7.

Order 2. Marattiales,

Family Marattiaceae, 7.

Sub-class II. Leptosporangiatae.
Order 3. Filicales.

Family Hymenophyllaceae, 8.

Cyatheaceae, 8.

Polypodiaceae, 8.

Ceratopteridaceae, 8.

Schizaeaceae, 9.

Gleicheniaceae, 9.

Osmundaceae, 9.

Order 4. Hydrppteridales.
Family Marsileaceae, 9.

Salyiniaceae, 10.

Class II. Equisetinae.
Order 5. Equisetales.

Family EquisetaceaB, 10.

Class III. Lycopodinae.
Order 6. Lycopodiales.
Family Lycopodiaceae, 10.

Order 7. Selaginellales.

Family Selaginellaceae, 10.

Division IV. Spermatpphyta or Siphonogamia (Pha-
nerogamia).

Sub-division I. Gymnospermae.
Order 8. Cycadales.

Family Cycadaceae, 11.

Order 9. Ginkgoales.
Family Ginkgoaceae, 11.

Order 10. Coniferales.

Family Taxaceae, 11.

Pinaceae, 12.

Order 11. Gnetales.

Family Gnetaceap, 12.

Sub-division II. Angiospermae.
Class I. Monocotyledoneae.

'Order 12. Pandanales.

Family Typhaceae, 13.

Pandanaceae, 13.

Order 13. Helobiae.

Family Naiadaceae, 13.

Aponogetonaceae, 13.

Family Alismaceac, page 13.

ButomaceiE, 14.

Hydrocharitaceae, 14.

Order 14. Glumiflorae.

Family Gramineae, 14.

Cyperaceas, 15.

Order 15. Principes.

Family Palmaceae, 16.

Order 16. Synanthae.
Family Cyclanthaceae, 17.

Order 17. Spathiflorae.

Family Araceae, 17.

Lemnaceas, 18.

Order 18. Farinosae.

Family Bromeliaceae, 18.

Commelinaceac, 18.

Pontederiaceae, 18.

Order 19. Liliflora.

Family Juncaceae, 19.

Liliaceae, 19.

Amaryllidaceae, 20.

Taccacese, 20.

Dioscoriaceae, 20.

Iridaceae, 21.

Order 20. Scitamineae.

Family Musaceae, 21.

Zingiberaceae, 21.

Cannaceae, 22.

Marantaceae, 22.

Order 21. Micrpspermae.
Family Orchidaceae, 22.

Class II. Dicotyledoneae.
Sub-class I. Archichlamydeae (Choripetalae and

Apetalae).
Order 22. Verticillales.

Family Casuarinaceae, 23.

Order 23. Piperales.

Family Saururacese, 23.

Pipcraceae, 23.

Chloranthaceae, 24.

Order 24. Salicales.

Family Salicaceae, 24.

Order 25. Myricales.
Family Myricaceae, 24.

Order 26. Juglandales.
Family Juglandaceae, 25.

Order 27. Fagales.

Family Betulaceac, 25.

Fagaceap, 25.

Order 28. Urticales.

Family Ulmaceae, 25.

Moraceae, 26.

UrticaceaE, 26.

Order 29. Proteales.

Family Proteaceae, 27.

Order 30. Santalales.

Family Loranthaceae, 27.

Santalaceae, 27.

OlacaceaB, 27.

Order 31. Aristolochiales.

Family Aristolochiacese, 28.

Order 32. Polygonales.
Family Polygonaceae, 28.

Order 33. Centrospermae.
Family Chenopodiaceas, 29.

Amarantaceae, 29.

Nyctaginaceae, 29.

Phytolaccaceae, 30.
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Family Aizoacese, page 30.

Portulacaceic, 30.

Basellaceae, 30.

Caryophyllaceae, 31.

Order 34. Ranales.

Family Xymphaeaceae, 31.

Trochodendracese, 32.

Ranunculaceae, 32.

Lardizabalaceae, 33.

Berberidaceae, 33.

Menispermaceae, 33.

Magnoliaceae, 33.

Calycanthaceae, 34.

Annonaceae, 34.

Myristicaceae, 35.

Monimiaceae, 35.

Lauraceae, 35.

Order 35. Rhoeadales.

Family Papaveraceae, 35.

Fumariaceae, 36.

Cruciferae, 36.

Capparidaceae, 36.

Resedaceas, 37

Moringaceae, 37.

Order 36. Sarraceniales.

Family Sarraceniaceae, 37.

Nepenthaceae, 38.

Droseraceae, 38.

Order 37. Resales.

Family Crassulaceae, 38.

Cephalotaceae, 38.

Saxifragaceac, 39.

Pittosporaceac, 39.

Cunoniaceae, 39.

Bruniacese, 39.

Hamamelidaceae, 40.

Platanaceae, 40.

Rosaceae, 40.

Leguminosae, 41.

Order 38. Geraniales.

Family Geraniaceae, 42.

Oxalidaceae, 43.

Tropaeolaceae, 43.

Linaceae, 43.

Erythroxylaceae, 44.

Zygophyllaceae., 44.

Rutaceae, 44.

Simarubaceae, 44.

Burseracese, 45.

MeliaceZE, 45.

Malpighiaceae, 45.

Tremandraceae, 46.

Polygalaceae, 46.

Euphorbiaceae, 46.

Order 39. Sapindales.
Family Buxaceae, 47.

Empetraces, 47.

Coriariaceae, 47.

Limnanthaceae, 48.

Anacardiaceae, 48.

Cyrillaceae, 48.

Aquifoliaceae, 48.

Celastraceae, 49.

Stackhousiaceae, 49.

Staphyleaceae, 49.

Aceraceae, 49.

Hippocastanaceae, 50.

Sapindaceae, 50.

Melianthaceae, 50.

Balsaminaceae, 50.

Order 40. Rhamnales.
Family Rhamnaceae, 51.

Vitaceae, 51.

Order 41. Malvales.

Family Elaeocarpaceae, 51.

Tiliaceae, 52.

Family Malvaceae, page 52.

Bombacacea;, 53.

Sterculiaceas, 53.

Order 42. Parietales.

Family Dilleniaceae, 53.

Ochnaceae, 53.

Ternstroemiaceae, 54.

Guttiferae, 54.

Hypericaceae, 54.

Tamarieaceao, 55.

Fouquieriaceae, 55.

Cistaceae, 55.

Bixaceae, 55.

Violaceae, 56.

Flacourtiaceae, 56.

Stachyuraceae,
56.

Passinoraceae, 56.

Caricaceac. 57.

Loasaceae, 57.

Begoniaceae, 57.

Order 43. Opuntiales.
Family Cactaceao, 57.

Order 44. Myrtiflorae.

Family Thymelaeaceae, 58.

Elaeagnaceae, 59.

Lythraceae, 59.

Punicaceae, 59.

Lecythidaceae, 59.

Rhizophoraceae, 59.

Combretaceae, 60.

Myrtaceae, 60.

Melastomaceae, 60.

Onagraceae, 61.

Hydrocaryaceae, 61.

Haloragidaceae, 61.

Order 45. Umbelliflorae.

Family Araliaceac, 62.

Umbelliferae, 62.

Cornaceae, 63.

Sub-class II. Metachlamydeae or Sympetalae.
Order 46. Ericales.

Family Clethraceae, 63.

Pyrolaceac, 63.

Mpnotropaceae, 63.

Ericaceae, 64.

Epacridaceae, 64.

Diapensiaceae, 64.

Order 47. Primulales.

Family Myrsinaceae, 64.

Primulaceae, 64.

Plumbaginaceae, 65.

Order 48. Ebenales.

Family Sapotaceae, 65.

Ebenaceae, 65.

Styracaceae, 66.

Symplocaceae, 66.

Order 49. Contortae.

Family Oleacese, 66.

Loganiaceae, 67.

Gentianaceae, 67.

Apocynaceae, 67.

Asclepiadaceae, 67.

Order 50. Tubifloras.

Family Convolvulaceae, 68.

PolemoniaceaD, 68.

Hydrophyllaceae, 68.

Boraginacea?, 69.

Verbenaceae, 69.

Labiatae, 70.

Nolanaceae, 70.

Solanaceae, 70.

Scrophulariaceae, 71.

Bignoniaceae, 71.

Pedaliaceae, 72.

Martyniaceae, 72.

Gesneriaceae, 72.
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Family Lentibulariaceae, page 73.

Globulariaceae, 73.

Acanthaceae, 73.

Myoporaceae, 74.

Phrymaceae, 74.

Order 51. Plant aginalea.
Family Plantaginaceae.

Order 52. Rubiales.

Family Rubiacese, 74.

Caprifoliaceae, 74.

Valerianaceae, 75.

Dipsacaceae, 75.

Order 53. Campanulales.
Family Cucurbitaceae, 75.

Campanulaceas, 76.

Composite, 76.

DIVISION I. THALLOPHYTA

Plants characterized rather indefinitely by the absence

of an archegonium around the egg, and the absence of

the type of antheridium found among the higher plants.
The plant body is rarely differentiated into organs
simulating stem and leaves, and no true vascular

tissue is found in the group. Formerly the Thallophyta
were divided into the Algae, Fungi, and Lichens; but

this, though a good classification on physiological

grounds, does not indicate actual relationship so well

as the modern division into fifteen classes founded on
structure, as follows:

CLASS I. BACTERIA

Unicellular or filamentous organisms without green

color, possibly "degenerated" from the Cyanophyceae,
with no true nucleus, the cell-wall often gelatinous : repro-
duction wholly asexual by division into two equal por-
tions and subsequent separation (fission) ;

or by asexual

spores, one of which may be produced in each cell. Bac-
teria are probably the smallest known organisms, some
being not over .00003 inch in diameter. In form, the
cells are either oblong, spherical or spiral, and may be

separate or united in groups or chains, and may be either

motile by means of cilia or non-motile. Bacteria, while

showing little structural diversity, have become highly
specialized physiologically, and it is on this basis that
the species are usually distinguished. Many cause disease

among animals and human beings, while others cause
disease among plants. Nitrifying bacteria in the soil are
of vital importance to higher plants. Bacteria and fungi
are the causes of decay.

CLASS II. CYANOPHYCEAE (Blue-green Alga)

Unicellular or filamentous algae of blue-green color;
true nuclei wanting: cell-wall often gelatinous:
reproduction wholly asexual by fission or by asexual

spores borne as in the bacteria. The blue-green algae
inhabit water, damp soil, damp rocks, or damp tree

trunks, where they often form filamentous or gelatinous,
dark green patches. The aquatic forms prefer water

containing much organic matter and hence are abun-
dant in sewers. Certain species inhabit flower-pots in

greenhouses, and brick walls.

CLASS III. FLAGELLATA (Flagellates)

Simple unicellular aquatic organisms intermediate
between the Thallophyta and Protozoa. During a por-
tion of their life they possess no cell-wall, and often show
amcebpid movements. The cells contain a nucleus,
pulsating vacuole, and chlorophyll; and one or more
cilia are present. Some reduced forms are colorless
and saprophytic. Reproduction is wholly asexual by
fission and thick-walled resting spores. Found in
waters of ponds and streams.

CLASS IV. MYXOMYCETES (Slime Molds)

A very distinct and independent group, formerly
often classified in the animal kindgom. The plants
consist of naked masses of protoplasm called plasmodia,
which contain many nuclei but no chlorophyll. These are
found in forests and damp, shady places. When ready
to fruit, the plasrnodia move toward the light and away
from the water, hence ascend grass stems, stumps and
logs, where they transform into elaborately constructed

sporangia. The asexual spores, each enclosed by a cell-

wall, are distributed by the wind, germinate, produce
a ciliated bit of naked protoplasm which swims in the
soil moisture, multiply by division and at length fuse
with neighboring protoplasts to form the plasmodium,
which latter may be sometimes a foot in breadth. Dur-
ing unfavorable weather, the plasmodia are often trans-
formed into sclerotia. Plasmodiophora brassicse, which
is the cause of the club-root of cabbage, is the only
Myxomycete of great economic importance.

CLASS V. PERIDINE.E

A small group mostly inhabiting the sea, more rarely
fresh water. They are unicellular, free-swimming
organisms with nucleus, vacuole, chromatophores, and
cilia. The cell is usually surrounded by a cellulose,

sculptured, or pitted and transversely furrowed, wall.

Reproduction is by cell-division and swarm-spores
Sexual reproduction has recently been discovered.
The Peridinece often form an important part of the

plankton in the sea.

CLASS VI. CONJUGATE
Green filamentous or unicellular fresh-water algae:

cell-wall and nuclei present : reproduction by division
of the plant body, and by sexual spores, which latter

result from the union of two body cells by means of a

connecting tube (conjugation). Plants of the sub-group
Desmidiaceae are not filamentous, but often star-

shaped, lunate, or geminate in outline. The Zygne-
maceas are filamentous with star-shaped (Zygnema),
spiral (Spirogyra), or plate-like chloroplastids. The
Conjugatae are of little economic importance.

CLASS VII. DIATOME.E (Diatoms)

Unicellular algae of very peculiar and interesting
habit. The wall consists of two silicious valves, one of

which fits over the other like the lid of a box. These
valves are frequently very beautifully sculptured.

Through division, new cells and new walls are formed,
which are always smaller than before, until finally as a
limit a sexual spore is produced which reestablishes the
size of the cell. Diatoms inhabit stagnant water, wet

rocks, and the sea. They are either free-floating or

pedicelled and attached. The silicious walls will resist

burning. Diatoms contain little, if any, chlorophyll,
and are mostly saprophytic. A large part of the oceanic

plankton is composed of Diatoms.

CLASS VIII. HETEROCONT^E, or CONFERVA
A small group of green algae, inhabiting wet soil or

v/ater, but of little, if any, economic importance. The
zoospores have unequal cilia; and the chloroplastids
are yellowish green and oil-producing. Asexual resting

spores also occur. Conjugating zoospore-like gametes
are found in some genera. Botrydium and Conferva
are examples of this class.

CLASS IX. CHLOROPHYCE.E

A large and important group of fresh-water, or rarely

marine, algae. Plant body unicellular, filamentous, or
even thalloid: the cells contain chloroplastids and pro-
duce starch: reproduction sometimes vegetative, but
also by asexual zoospores; sexual reproduction con-
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sists of the the fusion of two zoospore-Iike gametes, or

the fusion of one such gamete and a specialized non-

motile egg. The latter condition is characteristic of

the higher forms in nearly all the sub-groups of the

Chlorophycese. The plant body in the Order Siphonales
is peculiar in that it consists of a continuous tube with-

out cross-walls. Some common genera in this class are

Volvox, Chlamydomonas, Pandorina, Protococcus,

Pediastrum, Scenedesmus, Hydrodictyon (Water-net),

Ulothrix, Ulva (Sea-lettuce), (Edogonium, Cladophora,

Caulerpa, and Vaucheria.

CLASS X. CHARACE.E (Stoneworts)

Attached plants (1 inch to 1 yard in length) of fresh

or brackish water, consisting of a slender stem, which

bears at each node a whorl of branches, usually again

bearing whorled branchlets. The internodes consist of

one immense multinucleated cell often as much as

3 inches long, which is naked or inclosed in a sheath

of smaller cells. The branches are similarly constructed

though the cells are correspondingly smaller. Asexual

spore-reproduction is absent. Sexual reproduction is

by means of an egg-cell inclosed in a jacket of spiral

wall-cells, and of sperm-cells inclosed in an antheridium
which has a multicellular wall. These sexual organs
are borne at the nodes of the branchlets. The fertilized

egg and its investment becomes a thick-walled resting
structure. Many species of Chara and Nitella, the

only two genera, have the power to deposit lime from

solution, and thus become incrusted with that substance,
hence the popular name. In this way the Characese

have played a part in the filling up of calcareous lakes

and the production of new land. They are mostly in-

habitants of calcareous waters.

CLASS XI. PH^OPHYCE^: (Brown Seaweeds)

A large group of salt-water algse, well known in all

waters of the globe, but most abundant in the colder

regions. Plant body attached, usually thalloid and

branched, but very diverse; in some cases filamentous,
in others disk-shaped or globular. The larger forms of

Laminaria are sometimes 200 feet long. The chroma-

tophores of the PhseophyceEe contain a brown pigment
which gives to these plants a brown or yellowish color

instead of green. The thallus is often very tough and
cartilaginous, to resist the waves. Zoospores are often

produced. In sexual reproduction, the gametes are

either similar and motile, rarely non-motile, or more
often the sperm is motile while the egg is much larger
and non-motile. Details of structure in respect to

reproduction, however, are very great.
The thallus of various species of Phseophyceze yields

iodine and soda. Some species (e.g., Laminaria sac-

charina) yield mannite and are used in the Orient for

food. The dried stalks of L. digitata and L. Cloustoni

have been used in surgery. Fucus and other genera
are used as manure.
One species, Sargassum bacciferum, has accumulated

in great quantities in the Atlantic Ocean between the

Bermuda Islands and the Spanish coast, in the so-called

"Sargasso Sea."

CLASS XII. RHODOPHYCE^E (Red Seaweeds)

Mostly marine algae, a few only inhabiting fresh

water, widely distributed, but most abundant in the

tropics and temperate region at lower depths. The
thallus is very diverse, filamentous, branched, often

thalloid, attached by holdfasts, and red, violet, or

purple in color, rarely green. True starch is not found.

Asexual spore-reproduction is frequent. These spores
are non-motile and produced in fours (tetraspores).
Sexual reproduction is by dissimilar gametes, the

antheridium becoming without change a single non-
motile sperm-cell. The egg-cell is prolonged upward
into a slender tube (trichogyne). The fertilized egg

by division gives rise to a globular mass of short fila-

ments (cystocarp) which produce asexual spores. These
spores in turn give rise to the mature plant. The
cystocarp and its spores, thus following fertilization,

suggest the alternation of generations found in the
mosses and liverworts and all higher plants. About
300 species of Rhodophycea: have been described.

Carragheen, or Irish moss, used in jellies and pud-
dings, is the dried thallus of Chondrus crispus and Gigar-
tina mamillosa of northwestern Europe. Agar-agar,
used in the preparation of culture media in bacteriology
and mycology, is obtained from various species of this

group.
CLASS XIII. PHYCOMYCETES.

A large group of parasitic or saprophytic organisms
(fungi), without chlorophyll: thallus (mycelium) of

much-branched filaments (hyphse); usually without

cross-walls (non-septate), as in the algal group Si-

phonese: asexual reproduction by motile or non-motile

spores which are usually borne in sporangia, and by
conidia which are cells abstricted from the tips of

specialized hyphse: sexual reproduction diverse, either

by the conjugation of similar gametes, or by the con-

jugation of a specialized antheridial branch (male) and
an enlarged oogonial branch (female) which contains

the egg; free sperm-cells are rare. The order Obmy-
cetes, with differentiated gametes, contains the following

important fungi: Saprolegnia (water-mold), a whitish,

aquatic mold growing on decaying plants, insects, or

living fishes; Olpidium brassicx, parasitic in cells at the

base of the stem of young cabbage plants causing their

death ; Phytopkthora infestans (potato disease) ;
Plasmo-

para viticola, downy or false mildew of the grape; Albugo
Candida, white rust of Cruciferse; Pythiwmde Baryanum,
causing damping off of seedlings. Order Zygomycetes,
with similar gametes, contains Mucor mucedo, white

mold of bread, fruits, etc.
; Rhizopus nigricans, a mold

on bread, fruit, etc.; Empusa muscse, parasitic on

houseflies, causing their death and producing a white

halo about them on the surface where they die.

CLASS XIV. EUMYCETES
A very large and important group of saprophytic or

parasitic organisms (fungi) without chlorophyll: thallus

(mycelium) composed of fine tubular threads, which are

septate: sexual organs usually obscure or apparently
wanting: asexual reproduction by spores or by conidia,
a modified form of which is termed basidia. The
conidia and basidia do not always represent homolo-

gous organs. The group is divided into Ascomycetes
and Basidiomycetes. The Ascomycetes are character-

ized by a'group of usually 8 spores inclosed in a unicel-

lular sac (ascus), which is produced immediately after

the imperfect sexual fertilization. The asci are borne in

spherical bodies (perithecia) or in open cups (apothecia).
The Perisporiaceje, Discomycetes, Pyrenomycetes, and
Tuberaceae are orders within this sub-class. Among the

many important economic fungi belonging here are

the following: Erysiphose (Downy Mildews); Aspergil-
lus and Penicillium (Fruit Mold, Blue Mold); Mor-
chella (Morel), edible; Nectria (Currant Cane Rust and
Tree Canker) ; Claviceps purpurea (Ergot) , parastic in the

ovaries of grains; Taphrina (including Exoascus), caus-

ing witches' broom, leaf curl of peach, plum pockets,

etc.; Saccharomyces (Yeast), causing fermentation
in saccharine solutions. The Basidiomycetes are

characterized by the production of four spores on a

special hyphal tip or thread (basidium). Each spore
is raised on a minute slender stalk (sterigma). These

spores, in some cases, if not in all, follow immediately
after a nuclear fusion, which probably represents a
reduced sexual act. In this group are the Ustilaginese

(Smuts), infesting the ovaries of grains, etc.; the Ure-
dinese (Rusts), which infest a wide variety of culti-

vated and wild plants, and among which may be men-
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tioned the wheat rust; the Hymenomycetes (Mush-
rooms, Toadstools, and Bracket Fungi), which are

saprophytic or inhabit timber; and the Gasteromycetes

(Puff-balls), which are saprophytic. The rusts exhibit

alternation of generations to a most remarkable degree,

the different generations often inhabiting different host

plants and possessing a wholly different appearance, as

well as a wholly different method of spore-formation.
The Hymenomycetes are saprophytic, except the genus
Exobasidium which inhabits the living foliage of various

plants, the genus Armillaria which infests living tree-

trunks, and many genera of the Polyporacese (Bracket

Fungi) which also attack the wood of living trees. The
last-mentioned fungi, including Armillaria, inhabit the

trunks and branches of forest trees, causing their death.

CLASS XV. LICHENES (Lichens)

Green, gray or highly colored plants of very diverse

habit and habitat, either thalloid, fruticose or crusta-

ceous, and growing on the soil, bark of trees, rocks, or

rarely on foliage: propagation by division of the thallus

or by the separation of special minute powdery parts

(soredia): spore-reproduction by ascospores borne in

perithecia or apothecia, rarely by basidiospores. The
lichen thallus is not a single organism, but is prob-

ably a symbiotic structure, comprised fundamentally
of fungus hyphse between which many unicellular green

algse are distributed, usually in a definite fashion.

The fungi belong to the Ascomycetes in the great

majority of cases, rarely to the Basidiomycetes. The
algae may belong to the Chlorophycese, in which case

they are unicellular, or to the Cyanophycea;, in which
case they are either unicellular or in chains. Because
the symbiotic structure behaves as a unit, it has been
decided to continue to treat the lichens as a class by
themselves, rather than to consider the algal and fungal

components Independently in their respective groups.

Except as soil-producers, lichens are of little economic

importance: Cetraria islandica furnishes Iceland moss;
Sticta pulnumaria was once used in medicine; Cladonia

rangiferina furnishes the main food of the reindeer in

Lapland, and, possibly, of other arctic animals; Roccella

tinctoria of Africa and the East Indies is the source of

the chemical indicator, litmus and of the dye orchil or

orseille.

DIVISION II. BRYOPHYTA
(Mosses and Liverworts)

Small green plants of simple structure, either thalloid

or differentiated into stem and leaves: true roots

wanting: vascular tissue absent: alternation of gen-
erations well developed, the gamete-bearing generation
dominant: female gamete (egg) inclosed in a flask-

shaped multicellular archegonium : male gametes (sperm-
cells) inclosed within a multicellular antheridial wall:

fertilized egg producing the spore-bearing generation
(sporogonium) which consists of a parasitic or semi-

parasitic capsule usually borne upon a seta.

The Bryophytes are divided into two great classes,

namely the Hepatic* (Liverworts) and the Musci
(Mosses). Each of these in turn is divided into several

orders, which, as usual, contain one or more families.

Mosses and liverworts are widely distributed over the

earth, the latter seeming to prefer limestone regions.
The Hepatic* are characterized by a spore-bearing

generation consisting of a stalked or sessile simple cap-
sule, which contains spores and elongated sterile elaters,
and splits into teeth or valves at maturity. The
plant body (gamete-bearing generation)'consists either
of a thalloid, algal-like, dichotomously branching,
ribbon-like structure, or of a slender axis bearing the

very thin leaves, one cell in thickness, and destitute
of a midrib. The leaves are usually arranged in two
lateral rows, with often a third row of small dissim-

ilar leaves on the under side, so that the shoot is

strongly dorsi-ventral. The lateral leaves frequently
bear at the base a curious lobe that is infolded or

even flask-shaped, and probably aids in the conserva-
tion of water on the dry rocks and tree trunks which

many of these plants frequent. The under side of the
stem or thallus is usually provided with rhizoids that
take the place of roots. The thalloid liverworts are
inhabitants of damp or wet situations, some being
aquatic: in the North, they are found on damp soil, wet

rocks, or among damp moss. The majority of foliose

liverworts inhabit similar places, only comparatively
few genera and species being xerophytic. Filaments of

the alga, Nostoc, penetrate the cavities in the thallus

of Anthoceros and there form endophvtic colonies. Veg-
etative reproduction is accomplished by the branching
of the thallus, or by the production of special buds,
called gemma;, either on the edge of the loaf or thal-

lus, or in special cup-like receptacles borne on the sur-

face of the thallus.

The Hepatica; are divided into four principal orders

as follows: Order I. Ricciales. Thalloid, floating or

amphibious: sexual organs sunken in the thallus:

capsule sessile, thin-walled, endophytic, irregularly
dehiscent. Order II. Marchantiales. Thalloid: arch-

egonia and antheridia usually borne on special branches
of the thallus: capsule often stalked, usually regularly
dehiscent. Marchantia was formerly used as a remedy
in diseases of the liver, hence the name liverwort.

Order III. Anthocerotales. Thalloid: one chloroplast
in each cell: sexual organs superficial: capsule very

slender, chlorophyll- and stomate-bearing, continuing
to elongate by basal growth. Order IV. Jungerman-
niales. . Thalloid or foliose: capsule usually splitting
to the base into four valves.

The Musci (Mosses) differ from the Hepaticse mainly
in the more elaborate capsule, which in the young
state commonly contains chlorophyll, is provided with

stomates, and contains a central column of sterile

tissue (columella) encircled by the spore -bearing
chamber. The dehiscence of the capsule is apical and
transverse, and consists in the formation of a lid (oper-

culum) which falls off exposing the mouth of the an-
nular spore-chamber. This mouth is surrounded by a

single or double row of numerous hygroscopic teeth

(peristome), which, by their bending, regulate the

escape of snores in wet and dry weather. No elaters

are produced. The sporogonium of the moss is, there-

fore, not only a more independent structure from the

standpoint of nutrition than is that of most liverworts,
but is constructed along wholly different lines. On the

summit of the capsule is usually found a delicate,

diversely shaped, hood-like cap not organically con-

nected with it and easily detached, called the calyptra.
This is the enlarged upper portion of the archegonium,
which, after rupture, is borne aloft on the summit of

the growing sporogonium. The plant-body (gamete-

bearing generation) is never thalloid; and the leaves,
which are provided with a midrib, are frequently of

several cells in thickness. The germination of the spore
does not result at once in a moss plant, but produces
a creeping filamentous branched, algal-like growth

(protonema) on which at length are borne the buds
that give rise to the moss-stem

proper.
The Musci are subdivided as follows: Order I.

Sphagnales (Bog or Peat Mos.so.-0. Structure of stem
and leaf peculiar, consisting of dead, tracheid-like cells

without protoplasm and provided with pits or thicken-

ing bands, regularly interspersed among slender, living

cells containing protoplasm and chloroplastids. Under

ordinary conditions, the tracheid-like cells are filled

in part with air, and hence the plant has a grayish
hue. In the presence of rain or abundant soil-water,

the water is drawn into the cells by capillarity until

the still apparently dry plant contains a surprisingly

large quantity of water, which will flow out on squeezing
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in the hand. The capsule possesses no peristome, and
the spore-sac is continuous over the top of the colu-
mella. Peat mosses are large, branched plants growing
in extensive colonies in wet or damp situations in

northern countries. They are especially abundant on
the floating moors which surround certain small ponds,
and by their decay play an important part in the filling
in of these ponds. They continue to thrive in these

"bogs" until the conditions at length become too dry.
Peat mosses, therefore, form a large component of

"peat," and in this way the Sphagnales have played a

very interesting part in the evolution of the present
surface of the earth. Because of the power to retain

water, sphagnum is of economic importance to nursery-
men and florists, who use this moss extensively in pack-
ing stock for shipment, in germinating seeds, and for

other purposes. Some species of sphagnum are eaten
in Lapland by the reindeer. Mixed with the hair of the

reindeer, they are used for stuffing mattresses. Order
II. Andreales. A small group of rock mosses. The
spore-chamber is continuous over the summit of the

columella, and the capsule dehisces by four longitudinal
slits. Order III. Phascales. A small group of minute
terrestrial mosses with few leaves, but a persistent
protonema: capsule indehiscent, at length decaying.
Order IV. Bryales. A large group containing the

majority of the mosses: capsule dehiscing by an oper-
culum; peristome present; spore-sac interrupted at
the summit by the columella. Certain species were
formerly used as astringents and diuretics. Leskea
sericea has been used to stop the flow of blood from
wounds. Species of Hypnum and Fontenalis are used
in Norway and Sweden, by the peasants, to fill cracks
in the walls of huts. Hypnum triquetrum is sometimes
used in place of sphagnum for packing plants.
With the exception of sphagnum, the mosses and

liverworts do not seem to be in the trade.

DIVISION III. PTERIDOPHYTA

Eggs borne in archegonia: sperm-cells in antheridia:
alternation of generations clearly evident, the spore-
bearing generation dominant: true vascular tissue

present; also true roots.

CLASS I. FILICIJSLE (Ferns)

Sub-doss I. Eusporangiatas. Sporangial wall several

cells in thickness

Order 1. OPHIOGLOSSALES

1. Ophioglossaceae (from the genus Ophioglossum,
adder's tongue, in reference to the fruiting spike).
ADDER'S-TONGUE FAMILY. Fig. 1. Plants small or of
medium size, often somewhat fleshy: leaves various,
entire or often much divided, not circinate in vernation;
veins forking or netted; base of leaf cap-like, enclosing
the succeeding leaf: sporangia scattered, borne on the

margin of the much modified fertile portion of the

leaf, which is usually separated from the sterile by a

stalk, globular in form; the walls several cells in thick-

ness; an mil us wanting; dehiscence by a straight hori-

zontal or vertical fissure: prqthallium subterranean,
tuber-like, chlorophylless, containing mycorrhizal fungi,

saprophytic.
Three genera and about 50 species occur, of general

distribution. Several species of Botrychium and one of

Ophioglossum are found in the eastern United States.
The sheathing base of the leaf, the solitary, thick-
walled sporangia without an annulus, and the subter-
ranean saprophytic prothallia are important character-
istics.

Two genera are sometimes grown in North America:
Botrychium (Moonwort Ferns, Grape Ferns) and
Ophioglossum (Adder's Tongue).

Order 2. MARATTIALES

2. Marattiaceae (from the genus Utaratlia, named in

honor of Maratti, Italian botanist). MARATTIA FAM-
ILY. Fig. 1. Stately tropical ferns with thickened,
often erect, stems: leaves usually very large, from nearly
entire to several times pinnate, circinate, inclosed when
young by the prominent stipules: indusium present or
absent: sporangia in sori on the under face of the leaf,
either separate or united into a capsule-like body (syn-
angium); the walls several cells in thickness; annulus
wanting, or greatly reduced; dehiscence by clefts, pores,
or, in case of the "synangia," first by valves and then

by slits: prothallium a green heart-shaped thallus on
the surface of the soil, sometimes branched.

Four genera and about 23 species are found in

tropical regions, but extend into the south temperate

1. MAHATTiACEjE: 1. Angiopteria, sorua. 2. Marattia, synan-
gium. OpHiooLO8SACE.E: 3. Ophioglossum, a, whole plant; 6

dehiscing sporangia. 4. Botrychium, sporangia. EQUISETACEJE
5. Equisetum, a, cross-section stem; fr, fruit stem; c, sterile stem
d, sporophyll and sporangia; e, spore and elater. LYCOPODIACE.E.
6. Lycopodium, a, fruit branch; 6, sporophyll and sporangium.
SELAOINELLACE*E: 7. Sclanginella, a, fruit spike; 6, spore showing
prothallium and archegonia.

zone. The fern-like habit, the prominent stipules, the
thick-walled sporangia borne in sori or synangia, the
absence of a well-developed annulus, and the green
thalloid emersed prothallia, are important characteris-
tics. The family is probably very old geologically.
The thick, starchy stem of Angiopteris and some

Marattias are locally used for food. The fleshy stipules
of Marattia frarinea are eaten; the spicy leaves of some
species are used to season food. The slime from the

stipules of M. Douglasii is used medicinally by the
Hawaiians.

Three genera are known to American horticulture
and are occasionally grown as ornamental greenhouse

plants: Angiopteris, Danaea, and Marattia, represent-
ing less than a half-dozen cultivated species.
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Sub-class II. Leplosporangialse. Sporangial wall
one cell in thickness

Order 3. FILICALES

3. Hymenophyllacese (from the genus Hymeno-
phyllum, signifying membrane-leaved). FILMY-FERN
FAMILY. Kg. 2. Very delicate ferns, small or minute in

size, frequently epiphytic: leaves entire, 1-3-pinnate. or

dichotomously divided, rarely thalloid or orbicular,
reduced in thickness to a single layer of cells between
the veins, and thus often resembling the leaves of

mosses; stomates absent; ultimate or all veins dichoto-
mous: sori marginal, raised on a slender columnar pro-

2. HYMENOPHYLLACE-E: 1. Hymenophyllum, section of sorus.
CYATHEACE.E: 2. Alspphila, sporangium. POLYPODIACE/E: 3. Aa-
pidium, o, pinnule with sori; 6, section of sorus. 4. Adiantum,
prothallium with young fern plant. 5. Polypodium, a, archego-
nium; 6, antheritiium; c, sperm. 6. Peranema, sporangium. GLEICH-
ENIACE&: 7. Gleichenia, sporangium.

jection of the veinlet: indusium cup-shaped: sporan-
gium thin-walled; dehiscence vertical or oblique ;

annulus complete, horizontal: prothallium thalloid or

filamentous, often much branched.
There are 2 genera and about 200 species growing

upon rocks and trees in the damp, shady forests of the

tropics, and in New Zealand. One species reaches
central Europe and another reaches Kentucky. The
family is readily distinguished by the delicate leaf,

pedicelled sorus and equatorial annulus.
The Hymenophyllacese require a warm and very

humid atmosphere, and, therefore, most species are
difficult to cultivate.

Several species of Hymenophyllum and Trichomanes
are in cultivation in America.

4. Cyatheaceae (from the genus Cyathea, signifying
cup+contain, in reference to the cup-shaped indusium).
CYATHEA FAMILY. Fig. 2. Usually tree ferns with
large, much-compounded, circinate leaves: sori globu-
lar, borne on the under side of the leaf: veins forking:
indusium usually present, bi-valvular, cupular or uni-
lateral: sporangia thin-walled, sessile or short-pedi-
celled, obovoid ; annulus complete at the pedicel,
oblique, dehiscence transverse: prothallium ordinary,
green.

This family has 7 genera and about 300 species, of
which 115 belong to Cyathea, 112 to Alsophila, and 44
to Hemitelia. They are distributed in the tropics of

both hemispheres. The Cyatheacese is closely related
to the Polypodiaceas from which it differs only in the
slightly oblique annulus which passes just at one side
of the insertion of the pedicel, and is therefore unin-
terrupted at that point.
The dense, woolly covering of the stem of many species

is sometimes collected for stuffing pillows. The starchy
pith of some New Zealand Cyatheaceae was formerly
used for food. In India, an intoxicating drink is pre-
pared from the pith. Several species are important
greenhouse ferns.

Five genera at least are listed in the American
trade: Alsophila, Cibotium (Scythian Lamb), Cyathea,
Dicksonia, Hemitelia.

5. Polypodiaceas (from the genus Polypodium, signi-
fying many feet, in allusion to the branched rootstock
of some species). POLYPODY FAMILY. Fig. 2. Ferns of

very diverse habit, rarely arborescent: leaves of nor-
mal texture, entire or pinnatifidor multisect, circinate;
veins forking: sori mostly on the under side of the leaf;
indusium peltate, fringed, capillary, cupular, elongated,
unilateral or wanting: sporangia thin-walled, long- or

short-stalked; annulus vertical, interrupted by the
pedicel; dehiscence transverse: prothallium thalloid,
green, growing upon the surface of the soil, mostly
bisexual.

Polypodiaceas has more than 100 genera and about
4,000 species of wide distribution; especially abundant
in humid regions and in forests. The largest genera are:

Dryopteris (or Aspidium), 450 species; Polypodium,
500 sp.; Asplenium, 150-200 sp.; Elaphoglossum, 80-
100 sp.; Adiantum, 80 sp.; and Pteris, Blechnum,
Polystichum and Aspidium about 50-70 species each.
The family is most closely related to the Cyatheacese.
The presence of sori, the thin-walled sporangium with
vertical interrupted annulus and transverse dehiscence
are distinctive. This comprises the larger number of

ferns, and is often called the Fern Family.
Some of the most striking variants are the walking-

leaf fern with undivided lanceolate leaves which take
root at the apex and repeat the process several times,
all the plantlets remaining for a time connected; the
hart's -tongue fern with broadly lanceolate - oblong,
entire frond; the epiphytic staghorn fern with erect,

forked, fertile fronds and orbicular entire, sterile fronds

closely imbricated over the short stem and support. In

many species the fertile and sterile fronds are dimorphic.
The stems of some species are slender and climbing;
others long, slender and creeping; some are very stout
and erect (tree ferns) .

The ferns are of little economic importance except
as ornamental plants. The starchy rootstocks of some
species are eaten locally, as are also the young shoots.

The rootstock of Dryopteris (Aspidium) Filix-mas is a
reputed vermifuge.
About 60 species are in cultivation in America.

Among these are: Adiantum (Maidenhair Fern);

Aspidium (Shield F.); Asplenium (Spleenwort) ; Camp-
tosorus (Walking-leaf F.); Dennstcedtia (Dicksonia)

(Fragrant F.); Onoclea (Sensitive F., Ostrich F.);
Peltea (Cliff Brake); Phegopteris (Beech F.); Platyce-
rium (Staghorn F.); Polypodium (Polypody F.);

Polystichum (Holly F., Christmas F.) ;
Pteris (Common

Brake); Scolopendrium (Hart's-tongue F.).
6. Ceratopteridaceae (Parkeriaceae) (from the genus

Ceratopteris, meaning horn-fern). CERATOPTERIS
FAMILY. Aquatic ferns rooting in the mud: leaves of

two sorts, the ones less divided with broader segments
and veins more or less anastomosing; the more aerial

fertile ones much divided, with narrow segments, and
revolute margins which later almost completely inclose

the scattered sporangia: indusium wanting: sporangia
globular, thin-walled with a very diverse broad nearly
complete or nearly wanting annulus; rarely the annulus

wanting; dehiscence transverse: prothallia unisexual,
thalloid; antheridia not superficial.
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Only one genus and a few species of tropical distri-

bution are known, the only aquatic species among the
true ferns. The habit, the absence of son, the variable

annulus, and the sunken antheridia are distinctive.

This fern is sometimes cooked and eaten as greens.
One or two species are frequently grown for aquaria

and aquatic gardens.
7. Schizaeaceae (from the genus Schizxa, cleft, alluding

to the leaves). CURLY-GRASS FAMILY. Fig. 3. Ferns
of very diverse habit, some extremely small, others

climbing: stem mostly oblique or horizontal: leaves

very diverse, usually pinnate or palmate; veins forking:

sporangia thin-waUed, usually scattered, at first mar-

ginal, later sometimes exceeded by the margin of the

frond, often appearing spiked or panicled, sessile; no

apparent indusium; annulus transverse, apical, com-
plete; dehiscence vertical; fertile portion of the frond

usually much modified: prothallium of all genera ex-

cept Schizaea ordinary; that of the latter genus fila-

mentous and extremely branched, resembling that of

the filmy ferns.

In this family are 4 genera and about 70 species,

mostly tropical, rare in the colder regions. Two species
reach the eastern United States, one of which extends
to Newfoundland. The solitary sporangia and trans-

verse apical annulus are important characteristics.

The curly grass (Schizxa pusilla) inhabits bogs,
where it may form extended mats of dry, woolly
"grass" 1-3 inches high. The sterile leaves are without
lauiiiur. Lygodium palmatum is the "climbing fern"

of eastern America. The leaf, not the stem, of this

plant has unlimited growth, and twines.

Four genera are in the American trade: Anemia
Lygodium, Mohria, and Schiza?a.

8. Gleicheniaceae (from the genus Gleichenia, named
in honor of W. F. Von Gleichen, 1717-1783). GLEICH-
ENIA FAMILY. Fig. 2. Terrestrial ferns with peculiar
foliage: leaves several times forking owing to the
arrested growth of the main divisions which develop in

succeeding seasons, only the ultimate branches pinnate
(except in one genus): indusium none: sporangia in sori

on the under side of the leaf, thin-walled, sessile, pear-
shaped; annulus complete, running obliquely around
the back and over the top; line of dehiscence extending
vertically down the ventral side from a constricted

apical place in the annulus: prothallium ordinary, green.
Two genera and about 26 species occur in tropical lands

and the south temperate zone. The family is related

to the Schizaeacese but the habit is very different. The
peculiar forking of the leaves, as well as the unusual
annulus and peculiar dehiscence, are characteristic.

A few species of Gleichenia are in cultivation in

North America.
9. Osmundaceae (from the genus Osmunda, derived

from Osmunder, the Saxon name of the god Thor).
OSMUNDA FAMILY. Fig. 3. Ferns of ordinary habit,

rarely aborescent: rhizome mostly vertical, thick: leaves

large, circinate, 1-3-pinnate, rarely thin and stomate-
Irss; petiole somewhat sheathing at the base; fibro-

vascular bundle 1; veins forking: indusia wanting:
sporangia scattered on the under side of the ordinary
leaf, or on the margin or on both sides of modified
fertile portions of the leaf, thin-walled, short-stout-

pedicelled, globular; annulus imperfect, consisting of a

group of cells on one side; line of dehiscence vertical,

extending from this group up over the summit: prothal-
lium ordinary, green.
There are 3 genera and 10 or 12 species of general

distribution, and others in the Australian region. Three
species occur in the eastern United States. The family
is related to the Gleicheniacese and Schizaeaceae. The
peculiar dehiscence, and the scattered sporangia with
the annulus consisting of a group of cells, instead of a

ring, are distinctive.

The family has practically no economic importance,
except as ornamental plants, except that the root

masses are used as matrix on which to grow orchids
and other epiphytic plants (see Osmundine). Some
have been used in medicine, although their virtues are

questionable. The family contains some of our most
stately native ferns.

All three genera are in American horticulture:

Leptopteris (leaves thin and no stomates); Osmunda
(Royal Fern, Cinnamon Fern), Todea (Grape Fern).

Order 4. HYDROPTERIDALES

10. Marsileaceae (from the genus Marsilea, in honor
of Giavanni Marsigli, or Aloysius Marsili, Italian.naturul-

ists.) MARSILEA FAMILY. Fig. 3. Perennial marsh or

aquatic plants with filiform and creeping rhizomes:
leaves all from rootstocks, cireinate; rachis without
blade or with four leaflets borne together at the apex;
leaflets, when present, fan-shaped, rounded at apex;
veins dichotomous: sporangia of two sorts, macro-

sporangia bearing macro-spores which give rise to egg-
cells, and microsporangia bearing microspores which

give rise to sperm-cells, both borne together in tiny
chambers (sori) in globular capsule-like conceptaclea

(sporocarps) which arise from the rootstock or lower

portion of the leaf, and are either stalked- or sessile:

3. Srit!7..K\cF..F.: 1. Aneimia, sporangium. OBMUNUACE.E: 2.

Osmunda, sporangium; a, front view; 6, back view. SALVINIACE.E:
3. Salvinia, a, whole plant; b, section of sporocarps showing
sporangia. MARSILEACE*: 4. Marsilea, a, whole plant; 6, sporo-
carp germinating; c, sporocarp emitting gelatinous thread with
son. 5. Pilularia, a, cross-section of sporocarp; b, sporocarp
emitting sporangia.

male and female prothallia very much reduced, remain-

ing inclosed within the spore-wall, which in the case of
the macrospores early becomes ruptured on one side to

expose the archegonia.
Two genera (Marsilea and Pilularia) and about 60

species occur, of which 52 or 54 belong to Marsilea.
The distribution is general, though mainly tropical.
Marsilea is represented in the United States by one
native and one introduced species. The family is closely
related to the Salviniacese, but the peculiar habit and
unusual sporocarps are distinctive.
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At maturity, a gelatinous mass escapes from the

sporocarp, and on this mass the sori are borne in

somewhat characteristic fashion in different species.

The leaflets of the clover-like leaves of Marsilea, in

emersed forms, show sleep movement, as do those of

clover. These leaflets float upon the water, to the vary-

ing depths of which the petioles accommodate them-

selves; but the plant may grow emersed on mud, in

which case the petioles are erect like clover. The leaves

of Pilularia are filiform, pointed, and destitute of blade.

In Australia, the sporocarps of Marsilea Nardu and
M. Drummondii, which contain much starch and other

nutritious material, are used by the natives for food.

They are ground into a powder, mixed with water and
baked. Fish and marsilea "fruits" form almost the

sole food of some tribes.

One species, Marsilea quadrifolia, is in cultivation

in America for aquatic gardens.
11. Salviniaceae (from the genus Salvinia in honor of

A. M. Salvini, Italian scientist). SALVINIA FAMILY.

Fig. 3. Small, floating aquatic plants, resembling large
Lemnas (Salvinia) or foliaceous liverworts (Azolla):

stem reduced or wanting: leaves few, orbicular or oval

(Salvinia); or numerous, minute and imbricated

(Azolla) : sporangia and spores of two sorts as in Mar-

silea, but borne on basal columns in the single cavity
of the sporocarp; at first both sorts of sporangia are

present but only one kind matures so that the sporo-

carp becomes entirely "male" or entirely "female:"

prothallium partly endosporous, only a portion of either

the male or female prothallium emerging from the

spore wall.

The family has 2 genera and about 15 species, of

which 11 belong to Salvinia; generally distributed but

principally tropical. Each genus is represented in the

eastern United States by one native species. The
family is related to the Marsileacese, but the habit, the
structure of the sporocarps, and the separation of

macrosporangia and microsporangia in different sporo-

carps are distinctive.

The "roots" of Salvinia represent a modified leaf.

Each leaf of Azolla is two-lobed, one lobe floating,
the other submerged. A small cavity inclosed by the

upper lobe is always inhabited by a nostoc-like alga,
between which and the Azolla there is indication of a

symbiotic relationship. Azolla possesses true roots.

The family is of almost no economic importance.
One species of Salvinia and two species of Azolla

are occasionally grown in water-gardens.

CLASS II. EQUISETI1SLE

Order 5. EQUISETALES

12. Eauisetaceae (from the genus Equisetum, meaning
horse-bristle). HOKSE-TAIL FAMILY. Fig. 1. Plants of

striking appearance, often with rhizomes and with a

straight, aerial, striated axis bearing whorls of connate,
scale-like leaves at the nodes: from the nodes also fre-

quently arise slender branches of different structure
which bear different but still scale-like leaves: the stem
is hollow, and besides the central canal often contains
numerous additional large canals imbedded in the
outer tissue: spores of one kind (not microspores and
macrospores) : sporangia 5-9, borne on the under
surface of peltate, polygonal scales which form a
terminal cone; dehiscence longitudinal; spores green,
provided with several hygroscopic "elaters which aid
in dissemination: prothallia green, unisexual, the female
largest, branched.
A single genus and about 24 species are known, of

which one section is tropical, the other of temperate
distribution. Ten species are native in the eastern
United States. The family is very distinct and shows
no definite relationship to any existing plants. The
habit, the undifferentiated spores, the peltate sporo-
phylls, and the dioecious emergent prothallia are dis-

tinctive. The arrangement of the canals and also

of the stomates along the stem are important in the
distinction of species.
The stems of E. hiemale, rich in silica, were formerly

much used for scouring and for polishing woods, and
are still used to some extent. E. arvense and E. sylvati-
cum have been used for polishing tin vessels, hence the
name "tinweed." Several species have been used in

medicine, as diuretics. E. giganleum is employed as an
astringent. E. arvense and E. palustre are bad weeds
in parts of Europe.

Several species have been advertised by American
dealers in native plants.

CLASS III. LYCOPODIN^E
Order 6. LYCOPODIALES

13. Lycopodiacese (from the genus Lycopodium, wolf-

foot, from a fancied resemblance). CuiB-Moss FAMILY.

Fig. 1. Branched plants of moderate size, stems often
erect when short, usually prostrate, pendent, or creep-
ing: leaves very numerous, small, subulate or oblong,

moss-like, often imbricated; rarely the leaves all basal

(Phylloglossum) : sporophylls either similar to the

leaves, or much modified and forming terminal "cones:"

sporangia and spores of one sort (not macrospores and

microspores), the former reniform, borne at the base
of a leaf on the upper side; dehiscence longitudinal:

prothallia more or less cylindrical or amorphous, in some
species green, in others colorless, saprophytic, sub-
terranean or subcortical.

The club-moss family contains 2 genera and about
100 species, all but one of which belong to Lycopodium,
distributed in all parts of the world except the very
dry regions. The majority of the epiphytic species
are tropical, but several terrestrial species extend to
the arctic circle. Twelve of the species are native in the
eastern United States. The family is not closely related

to any other. The habit, the undifferentiated spores,
and the prothallium are distinctive.

The branching of Lycopodium is of two types, the

dichotomous, and the monopodial (a central axis from
which lateral branches arise). On these types sub-

genera are based.
The spores of Lycopodium (principally of L. clava-

tum), which are produced in great quantities, are used

by apothecaries for coating pills, and by metal-workers.
These spores are highly inflammable and were formerly
used in theaters to produce flashlights. L. Selago is

emetic, drastic, verinifugal, and emmenagogue. L.

myrsinitis and L. calharticum are purgative. Several

other species have been used locally for various com-

plaints. The creeping stems of L. clavalum and L.

complanatum are often used for Christmas and church
decorations.

Several species of Lycopodium (Club-moss, Ground
Pine, Creeping Pine) are gathered or protected in

America for decorative purposes or for the spores.

Order 7. SELAGINELLALES

14. Selaginellaceae (from the genus Selaginella,

diminutive of Selago, ancient name of Lycopodium).
SELAGINELLA FAMILY. Fig 1. Moss-like or lycopodium-
like plants, often of moderate size, usually profusely
and dichotomously branched, more rarely monopodial;

creeping, pendent or erect, sometimes climbing and
several meters long, or minute and 1-3 cm. long:

leaves moss-like, very small, usually densely placed,

often imbricated, often of two sizes (the branches

therefore strongly dorsiventral) ; ligule present, borne

at the base of the leaf on the upper side: roots borne on

"rhizophores" which are probably modified branches:

spores of two sorts (microspores and macrospores) in

separate sporangia, borne in the leaf axils: sporophylls

frequently modified, forming a cone or spike: prothallia
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endosporous, the sport: wall of the raacrospores soon

rupturing and exposing the archegonia.
The one genus, Selaginella, and about 500 species

are widely distributed, but mostly tropical. The
majority prefer damp forests, but some (e.g., S. rapes-
tris) are xerophytic. Three species are native in the
eastern United States. The family is related to the

Lycopodiaceie superficially, but not in the spores and
in the prothallia, which are more closely allied to

another family, the Isoetaceae. The habit, the foliar

ligule, the undifferentiated spores, and the endosporous
prothallia are distinctive.

The spores of Solaginella have been used in the same
manner as those of Lycopodium, but are less easily
obtainable. S. concinna and S. obtusa have been used
for diarrhea and dysentery. Several Mexican species
are used locally for medicine. S. convoluta is employed
in the East Indies as an aphrodisiac. The rosette-like

S. lepidophylla of Mexico is the best-known "resur-

rection plant." When dry, it rolls into a ball and
becomes brown; when the air is humid, the branches

spread out and the green upper surfaces are exposed.
Many species of Selaginella are in choice American

collections, but very few are commonly in the trade.

They are mostly grown for greenhouse and for table

decoration under the name of "lycopodium."

SPERMATOPHYTA or SIPHONOGAMIA
(PHANEROGAM IA)

SUB-DIVISION I. GYMNOSPERM&

Order 8. CYCADALES

15. Cycadaceae (from the genus Cycas, the Greek
name of a certain palm). CYCAS FAMILY. Fig. 4. More
or less woody plants, with thick, unbranched, columnar
or tuberous stem: leaves alternate, pinnate: stamens
and carpels borne in cones or in temporarily terminal
clusters: scales of the staminate cone bearing very
many scattered anthers on the under side: the carpels

open, not forming a closed ovary, either leaf-like pin-
natifid and bearing marginal ovules, or peltate with 2 or
more suspended ovules; the latter very large, often 1

inch long, orthotropous, with 1 integument, becoming
drupe-like.

Cycadacese has 9 genera and about 85 species, dis-

tributed in tropical and subtropical regions. Zamia
is the largest genus, with 30 species. The family stands
isolated among the gymnosperms. The palm-like
habit, pinnate leaves, very numerous scattered stamens,
and, in Cycas, the leaf-like carpel, are distinctive.

Differences more important to the morphologist are to
be found in the embryology, especially in the fertiliza-

tion by motile sperm-cells. The leaves are circinate

when unfolding, like those of a fern. The Cycadacese
represent an ancient family far more numerous in past
geologic ages. Many fossil species are known.

Various species of Cycas in the Moluccas and Japan,
especially C, revoluta, yield a sago in the pithy part of

the stem which the natives bake into bread. The
Hottentots eat the pith of Encephalartos, making
from it "Kafir bread. The seeds of Cycas and Zamia
are edible. The leaves of Cycas are used at funerals

and church festivals as "palm branches."
Several genera are in cultivation in America for

greenhouse use and outdoors in the South. These are

Bowenia; Ceratozamia of Mexico; Cycas (Sago Palm) of

the far East; Dioon of Mexico; Encephalartos of South

Africa; Macrozamia of Australia; Stangeria of South

Africa; Zamia (Coontie, Comptie) of tropical America.

Order 9. GINKGOALES

16. Ginkgoaceae (from the genus Ginkgo, the Japanese
name). GINKOO FAMILY. Fig. 4. Much-branched tree

with deciduous leaves: secondary wood without true

vessels; resin-tubes present: leaves alternate, fan-shaped
like the pinnules of Adiantum; veins forking: anthers
borne in pedicelled pairs on a slender axis, without
bracts, the whole somewhat catkin-like: no true pistil-
late cone; ovules borne in pairs at the summit of

branched peduncles, each ovule surrounded at the base

by a fleshy ring: fruit drupaceous. Fertilization is by
means of motile sperms.
A single genus of one species occurs in China and

Japan. Fossil species are known. The family is dis-

tantly related to the Coniferae, but the peculiar foliage,
as well as the absence of cone structure and the great
reduction of sporophylls, is distinctive.

Ginkgo biloba (ginkgo, maidenhair tree, Kew tree),
the only species, is grown as a park tree.

3c
4. CTCADACEJI: 1. Cycas, a, leaf; b, carpel with ovules; c, male

scale with anthers. 2. Zamia, female cone. GINKOOACE^E: 3.

Ginkgo, a, leaf; b, ovules; c, stamen.

Order 10. CONIFERALES

17. Taxacese (from the genus Taxus, the classical

name, probably from the Greek meaning bow
,
for which

the wood is used). YEW FAMILY. Fig. 5. Much-branched
trees or shrubs, with resin-tubes in the bark and no
true vessels in the secondary wood: leaves alternate,
needle-like or scale-like, persistent: stamens borne on
the protected portion of more or less apically thickened
or peltate scales (sporophylls) forming a small cone:

pistillate cones wanting; ovules borne singly or two
together on a fleshy or rudimentary carpel (sporophyll),
inverted or straight, the outer integument forming an
arillus: fruit a dry seed surrounded by the fleshy often

highly colored arillus; the receptacle also often enlarged
and forming a fleshy part of the fruit.

Taxaceae has 8 genera and about 70 species widely
distributed, of which 40 belong to the genus Podocarpus.
The family is related to the Coniferse, but differs in the
reduction of the pistillate cone to a single ovule, in

the modification or suppression of the sporophyll, and
in the aril or arillus. The closely related Ginkgoaceae
has a different staminate inflorescence. Fertilization is

by means of pollen-tubes.
The timber produced by the tropical eastern species

of Podocarpus and of Dacrydium (heron pine and
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damion pine) is highly valued. The yew wood is

hard and susceptible of a high polish. It is used in

cabinet work and for bows. The seed and shoots of yew
are said to be poisonous, but the arillus is harmless.

In cultivation in America are a few genera for orna-

mental purposes: Cephalotaxus, East Asia; Podocar-

pus, Chile, Japan, Australia, grown in the South; Taxus

(Yew), Europe, Asia, North America; Torreya (Cali-
fornia Nutmeg), California to Florida.

18. Pinaceae (from the genus Pinus, the classical

Latin name). PINE FAMILY. Fig. 5. Tree or shrub, with
no true vessels in the secondary wood, but with resin-

tubes: leaves linear, or needle-like, or scale-like,

alternate or opposite, evergreen or deciduous: anthers

and ovules both in true cones plainly subtended by
scales (sporophylls) ;

the staminate scales usually
bearing 2-6, rarely more, anthers on the under side;
the pistillate bearing 1-2, rarely many, ovules on the

upper side, or peltate and ovule-bearing under the
crown or at its base; ovules with 1 integument: fruit

5. TAXACE^B: 1. Taxus, a, male cone; b, fruit (seed and aril).
PINACE.E: 2. Tsuga, female cone. 3. Picea, female cone-scale with
ovules. 4. Pseudotsuga, female cone. 5. Chamsecyparis, female
cone. 6. Sequoia, female cone. 7. Juniperus, a, female cones
(berries); 6, cross-section berry. GNETACE.E: 8. Ephedra, a,
female inflorescence; b, male inflorescence.

a dry woody cone with dry, often winged seeds between
the scales; or berry-like through the union of the fleshy
cone-scales.

Sub-family 1. Cupressineae. Cone-scales opposite;
ovules erect: leaves opposite or whorled.

Sub-family 2. Abietinese. Cone-scales alternate;
ovules inverted: leaves alternate.

There are 25 genera and about 240 species, widely
distributed but most abundant in temperate regions.
The largest genus is Pinus with 70 species. The family
is related to the Taxaceae and Ginkgoacese, from which
it differs in the presence of true staminate and pistillate
cones. It also differs from the latter in the absence of
motile sperm-cells.
The Pinacese, like other Gymnosperms, is an old

group, more abundant in former geologic ages. Many
fossil species are known. The Sequoias of California
were formerly more abundant, extending to Greenland.
The young plants of many Cupressineae possess foliage

quite different in appearance from the mature foliage,
the leaves being longer and more spreading. These
juvenile forms have been called Retinisporas, a name
which has been applied also to all cultivated species of

Chamaecyparis. Juniper "berries" are fleshy cones
with peltate, fused scales. The leaves of Larix, Pseu-
dolarix and Cedrus are deciduous. The branchlets and
leaves are deciduous in Taxodium. The cone-scales
of many Abietineae are double, an outer thinner 3-
toothed scale, and a thick inner scale that bears the
ovules (see Pseudotsuga).
Among the Pinaceao are some of our most valuable

timber trees; e. g., cedar, arborvitse, spruce, fir, hem-
lock and redwood. The resin from various pines when
distilled yields spirits of turpentine and rosin; when
dry-distilled, it yields tar. Venice turpentine is the
resinous exudation of European larches: Canada
balsam that of Abies balsamea. Dammar resin is from
the Malayan Agathis Dammara. Kauri resin is the
semi-fossilized resin of Agathis australis of Australia
and New Zealand. Sandarac resin is from Callitris

quadrivalvis of Northwest Africa. Amber is the fos-

silized resin of prehistoric conifers around the Baltic.

Oil of savin is from the leaves and twigs of Juniperus
sabina, and oil of cedar from Thuya occidentalis. Juniper
berries, from J. cotnmunis of Europe and America, are
diuretic and also used for flavoring gin. Edible seeds
are produced by Pinus Pinea (stone pine) of the

Mediterranean, P. Cembra of Europe and Siberia, P.

Parry/ma and P. edulis of the southwestern United
States, Podocarpus neriifolia of the East Indies, Arau-
caria braziliana of Brazil, and A. Bidwillii of Australia.
Bread is made by the Laps and Eskimos from the
inner bark of Pinus sylvestris and Abies alba; also from
various Pinaceae by our northwestern Indians. Deodar
(Cedrus Deodara) is sacred to the Hindoos. Cedrus
Libani is the cedar of Lebanon. Pine bark was form-

erly used for tanning.
Many genera are in cultivation in America. Among

these are: Abies (Fir, Balsam); Araucaria (Norfolk
Island Pine, Monkey Puzzle); Callitris (Cypress Pine);
Cedrus (Cedar of Lebanon, Deodar); Chamsscyparis
(White Cedar, Yellow Cedar, Hinoki Cypress, Sawara
Cypress, Retinispora, Japanese Cedar); Cryptomeria;
Capressus (Cypress, Monterey Cypress); Juniperus
(Red Cedar, Juniper, Savin); Larix (Larch, Tamarack,
Hackmatack); Libocedrus (Incense Cedar, White Ce-

dar); Picea (Spruce); Pinus (Pine, Pinnon, Soledad);
Pseudolarix (Golden Larch); Pseudotsuga (Douglas
Spruce, Red Fir); Sciadopitys (Umbrella Pine); Se-

quoia (Big Tree of California, Redwood); Taxodium
(Bald Cypress, Deciduous Cypress) ; Thuya (Arborvi-

tae, White Cedar) ; Thuyopsis; Tsuga (Hemlock Spruce).

Order 11. GNETALES

19. Gnetacese (from the genus Gnetum, derived from

Gneman, said to be the old Malay name of the plant).
GNETUM FAMILY. Fig. 5. Very peculiar semi-woody
plants of diverse habit: leaves large and broad, or modi-

fied, or reduced, or opposite, or whorled: no resin-tubes

in the stem; secondary wood containing true vessels:

true flowers present, with a 2-4-parted perianth,

unisexual, rarely bisexual; stamens 2-8; pistillate

perianth becoming juicy or wing-like in fruit and inclos-

ing one naked orthotropous seed with 1 or 2 integu-
ments.
The family consists of 3 genera and about 35-40

species, widely distributed. It is distinguished from

the Coniferse by the presence of a perianth, the absence

of resin-tubes, and the presence of vessels in the

secondary wood. The endosperm development, also,

approaches that of the Angiosperms. The fertilization

is by means of pollen-tubes. The three genera are

very distinct: Ephedra, of the tropics of both hemis-

pheres, is much branched, with slender jointed striate
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equisetum-like stems, leaves scale-like at the distant

nodes; Gnetum of South America, except one species,
is a group of vines or shrubs with large broad leaves

like those of an Angiosperm; Welwitschia of South
Africa is a desert plant witha thick subterranean stem

bearing two ribbon-like leaves 6 feet long, lying flat

on the ground, and with a terminal cluster of cone-like

flower-spikes.
It is doubtful whether any of these are regularly in

the American trade.

SUB-DIVISION II. ANGIOSPERM/E

CLASS I. MONOCOTYLEDONEjE

Order 12. PANDANALES

20. Typhaceae (from the genus Ty-pha, the old Greek

name). CATTAIL FAMILY. Fig. 6. Perennial marsh
herbs, with creeping rootstocks, and long-linear, erect,

mostly basal leaves: flowers monoecious, naked, in a
dense terminal spike, which is staminate above and

pistillate below, each sex subtended by one bract-like

spathe; perianth 0; stamens 2-5; filaments connate,

bearing long, silky hairs; carpels 1; ovary 1-celled,

raised on a stipe which also bears long, silky hairs;

ovule 1, suspended; style slender: fruit a nutlet; seed

albuminous.
A single genus and about 12 species occur in the

tropical and temperate zones. Fossil species are known.
The family is closely related to the Sparganiaceae, with
which it was formerly united. These two families con-
stitute a very distinct group of simple-flowered Mono-
cotyledons. The habit, the flowers borne in spikes with-

out perianth, the hairy pedicels, the absence of bracts,
and the simple pistil, are together distinctive.

The starchy rootstooks are sometimes used for food.

The leaves are woven into matting, and into chair-

bottoms, and are used for calking barrels. The pollen
has been used as a substitute for the spores of Lyco-
poclium. The rootstock is used in East Asia for dysen-
tery and urethritis, and the leaves in various localities

for thatching cottages. A vain attempt has been
made to utilize the silky hairs of the fruit for making
velvet.

Two species of Typha (Cattail Flag, Reed Mace),
both native, are in the American trade for water-gar-
dens.

21. Pandanaceae (from the genus Pandanus, derived
from a Malay name). SCREW-PINE FAMILY. Fig. 6.

Shrubby or arborescent plants: stems simple or

branched, with prop-roots: leaves spirally arranged,
densely placed, sword-shaped, often canaliculate, clasp-

ing, stiff; edges and midrib often spiny-serrate: flowers

on simple or branched spadices, dioecious, naked;
spathes caducous; stamens densely packed, separated
or united in fascicles, scattered over the spadix, and
not in definite flowers; pistillate spadix simple; ovaries

numerous, coherent in bundles, or isolated, not in real

flowers; stigma sessile; ovules solitary or several: fruit

drupaceous, cohering in multiple fruits; seed albumi-
nous.

There are 3 genera and about 350 species, natives of

the tropics of the Old World. The family is unique.
The floral structure, while much like that of Typha,
suggests also the Palmacea?. As in Typha, actual flowers

cannot here be distinguished.
The fleshy pericarps of some are eaten. The strong

odor of the staminate flowers is either agreeable or dis-

agreeable, depending on the species ;
in the former case

the flowers are used for perfumery. The leaves of Pan-
danus utilis are made into bags for shipping coffee,

and the plant is now cultivated for that purpose in

the West Indies.

Ten to 15 species of Pandanus (Screw Pine, Cande-
labrum Tree, Chandelier Tree) are in greenhouse cul-

tivation in America.

Order 13. HELOBI.E

22. Naiadaceae (from the genus Naias, derived from
the Greek, meaning a water nymph). PONDWEED
FAMILY. Fig. 6. Immersed aquatic herbs: leaves

mostly cauline, opposite or alternate, the floating often

differing from the submerged in shape and texture:

flowers axillary or spicate, bisexual or unisexual; peri-
anth of 4 herbaceous segments, or wanting; stamens

1-4, rarely more; carpels 1-9, mostly distinct, 1-celled,
1-ovuled: fruit a nutlet; endosperm none; embryo
curved, rarely straight.

Naiadaceas has 10 genera and about 100 species

widely distributed, but most abundant in temperate
regions. The largest genus is Potamogeton with 50

species. The family is a very heterogeneous one which
has been divided or united in many ways by different

authors. As here treated it is distinguished by the

aquatic habit, greenish, often reduced perianth, few

stamens, and few, separate, 1-seeded carpels. A spathe-
like bract usually incloses the inflorescence.

The dried leaves of Zostera and Posidonia have been
used since ancient times in Venice to pack glassware.

They are now widely used for packing. Plants of

Potamogeton and Zostera are employed as manure.
Several species of Potamogeton (Pondweed) and

one of Zannichellia are possibly in the American trade,
for water-gardens.

4b
4a.

6. TYPHACE.E: 1. Typha: a, inflorescence; 6, male flower; c,

female flower. PANDANACE.S:: 2. Pandanus, a, portion male
inflorescence; 6, female inflorescence, vertical section. NAIAD-
ACE.E: 3. Naias; o, male flower; b, female flower. 4. Potamogeton;
a, flower; 6, vertical section nutlet.

23. Aponogetonacese (from the genus Aponogelon,
derivation obscure). APONOGETON FAMILY. Aquatic
herbs with tuberous rhizomes, and basal, submerged
or floating leaves"; blade linear to oval, palmately
parallel-veined, with transverse veinlets; the general
tissue between the veins often wanting, thus producing
a remarkable openwork latticed effect: flowers spicate,

bisexual, regular, hypogynous; perianth of several petal-
oid parts; stamens usually 6, rarely more; carpels

mostly 3, rarely 4-6, separate; ovules 2-6, mostly basal,

anatroppus: fruit pouch-like; endosperm none.
The single genus, with its 15 species occurs in Africa,

Madagascar, tropical Asia and Australia. The family
is related to the Naiadacese, with -which it was formerly
united, and from which it is distinguished by the petal-
oid perianth, several ovules, and straight embryo.
The roots are sometimes eaten by natives.

Aponpgeton dislachyus (Cape pondweed, water haw-
thorn) is cultivated in water-gardens.

24. Alismaceae (from the genus Alisma, the Greek
name). WATER-PLANTAIN FAMILY. Fig. 7. Herbace-
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ous marsh plants with milky juice: leaves mostly basal,

sheathing, with a scale in the axil; blade various, float-

ing or erect, often sagittate, varying in size and width
with the depth of the water, pahnately parallel-veined
with cross veinlets: flowers bisexual or unisexual, reg-

ular, hypogynous, in whorls of 3; sepals 3, more or less

hyaline; petals 3, white and petaloid; stamens 6 to

many, in several whorls; carpels very many, separate
or rarely coherent, spirally arranged or in a whorl,

1-ovuled, rarely 2-5-ovuled: fruit dry, rarely dehiscent;
seed basal, anatropous, exalbuminous; embryo curved.

The family has 10 genera and about 50 species, dis-

tributed throughout the warmer and temperate zones.

The family is related to the Butomacese and Junca-

ginacese, which are all peculiar in having an axillary

intravaginal scale. The whorled flowers, differentiated

perianth, numerous carpels, and mostly solitary, basal,
exalbuminous seeds are distinctive.

The acrid juice formerly led to the occasional use of

these plants in medicine. The tubers and rhizomes of

Sagittaria were eaten by the American Indians as

wappato;
and are cultivated in China. They are said

to come into the Chinese market at San Francisco, pre-
served in liquid.
Two genera are in cultivation for water-gardens:

Alisma (Water Plantain), native; and Sagittaria

(Arrowhead), some native.

25. Butomaceee (from the genus Butomus, signifying
ox + to cut, in reference to the rough leaves). Fig. 7.

Aquatic or marsh herbs: leaves basal, with an axial

scale, sometimes with milky juice; blade linear or

oval; veins pahnately parallel with cross veinlets, or

nearly veinless: flowers solitary or umbelled, bisexual,

regular, hypogynous; sepals 3, subherbaceous; petals 3,

colored, imbricated; stamens 9 or more, whorled;

carpels 6 or more, separate; ovules numerous, borne

7. AUBMACE^E: 1. Alisma, a, inflorescence; b, flower; c, floral

diagram; d, fruit. 2. Sagittaria, a, fruit; 6, achene. BCTOMACE*:
3. Butomus, flower. HYDROCHA.RITACE.S:: 4. Etodea, female flower
branch. 5. Vallisneria, a, habit and flower; 6, female flower.

between the margins and midrib of the carpel: fruit

dry, dehiscent; seed anatropous, exalbuminous; embryo
straight or curved.
The family contains 4 genera and about 5 species,

natives of the temperate and tropical zones of the Old
World, and the tropics of the New World. The family
is related to the Alismaceae and Juncaginacese, from
the former of which it differs principally in the numerous
ovules and their peculiar position.
The roots and seeds of Butomus were once used as

emollients. The baked roots of Butomus are eaten in

North Asia.

Two genera are in cultivation for water-gardens:
Butomus (Flowering Rush), and Limnocharis (Water
Poppy).

26. Hydrocharitaceae (from the genus Hydrocharis,
derived from the Greek meaning water and rejoice).
FROG'S-BIT FAMILY. Fig. 7. Submerged aquatic herbs,
rarely floating, the flowers usually at first inclosed by
a 2-bracted spathe: leaves alternate or opposite, very
diverse, cordate, linear or ribbon-like: flowers usually
unisexual, regular, epigynous; perianth in 2 series,

composed of 3 imbricated or valvate, calicoid parts,
and 3 convolute petaloid parts, rarely of only 3 divisions;
stamens in 1 to several series of 3, some often stami-
nodia; carpels 2-15; ovary inferior, 1-celled with parie-
tal placenta;, or imperfectly several-celled; stigmas 3-
6: fruit not regularly dehiscent, submerged, some-
what fleshy; seeds many, exalbuminous.

There are 14 genera and about 40 species widely
distributed. The family is related to the Alismacez
and Naiadacesc. The differentiation into calyx and
corolla, the usually numerous stamens, the inferior,
1-celled ovary with parietal placenta;, and the exalbumi-
nous seeds are together characteristic. The plants of
this family are very diverse in appearance and often

striking. Fossil species are known. The pollination of
Vallisneria is very remarkable. (See Kerner and Oliver,
"Natural History of Plants").

Elodea canadensis, introduced into Europe from
America, has there become so abundant as to impede
navigation. The plants of Hydrocharis, Stratiotes, and
Elodea are used as fodder and as manure in Europe.
The starchy rootstocks of Ottelia and Boottia are
eaten in India as pot-herbs; also the tubers and fruits

of Enalus. The fibers from the leaves of Enalus are
used in India. Vallisneria alternifolia is employed in

India in the preparation of sugar.
Five genera are in cultivation in America, mostly for

aquaria: Elodea(Waterweed, Ditch-Moss,Water Thyme,
Water Pest) ; Hydrocharis (Frog's-Bit) ; Limnobium
(American Frog's-Bit) ;

Stratiotes (Water Soldier, Water
Aloe); Vallisneria (Eel-Grass, Tape-Grass).

Order 14. GLUMIFLOILE

27. Gramineae (from the Latin signifying grass).
GRASS FAMILY. Fig. 8. Herbs, or sometimes almost
tree-like: stems hollow or solid : leaves usually linear, in

2 ranks; composed of a sheath which is usually open
down the front, a sessile blade, and a ligule at the

juncture of blade and sheath: flowers bisexual or uni-

sexual, naked, or with the perianth reduced to 1-3 tiny

scales, borne in specialized spikelets composed of 3 01

more 2-ranked scales, the first 2 empty (called empty
glumes), the others termed flowering glumes or lem-

mas, and 1 scale on each secondary flower-bearing

axis, called a palet or palea; stamens 2-3, exserted for

wind-pollination; carpel 1; ovary 1, 1-celled, 1-ovuled;

stigmas feathery, usually 2: fruit a caryopsis; seed

with endosperm, and embryo with an absorbing organ.
Gramineae is a family of 300-400 genera and per-

haps 5,000 species distributed all over the earth. The
largest genera are Panicum with 300-400 species, Pas-

palum with 160 species, and Poa with 100 species. The
Gramine and Cyperacete form a very distinct group.
The usually hollow stem, the open sheaths, the ligule,

the 2-ranked leaves, and the peculiar spikelet-structure
are the best characters to separate Graminea1 from Cy-
peracese. The Indian corn is one of the most modified of

grasses. It is monoecious. The staminate spikelets are ar-

ranged on finger-like branches of the tassel at the sum-
mit of the plant; the pistillate spikelets are borne on the

cob, which is supposed to be composed of similar finger-

like portions grown together. Each spikelet is 2-flowered,

but only 1 flower bears an ovary. The kernel is this

ovary, and the chaff on the cob represent the glumes
and palets. The grasses are divided into 13 tribes.
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The grasses are among the most useful of plants.

The following, among others, are, or have been, used

as medicine: Rhizome of Agropyron repens (quick- or

quack-grass) is emollient, and aperient (several other

grasses have the same properties) . Root ofArundo Donax

(reed) is diuretic and sudorific. Phragmiles communis
was formerly considered depurative and anti-syphilitic.

Calamagrostis was used by the French peasants as a

diuretic. Perotis latifolia is used in India for the same

purpose, as are also the seeds of Coix Lacryma-Jobi in

China. The roots of Manisuris granularis are used in

India for intestinal troubles. The aromatic, fragrant

roots of various Andropogons (or Cymbopogons) are

used for medicine and for perfume in India and else-

where, e. g., A. Nardus (false spikenard, citronella), A.

citratus (lemon-grass). A. lanier and A. Schoenanthus

(sweet rush, ginger-grass, geranium-grass) are used in

Africa and Arabia as a stimulant, antispasmodic and

diaphoretic, and for perfume.
The following are used for food: Seeds of wheat,

barley, rye, oats, rice, Indian corn and millet; also seeds

of Andropogon arundinaceus vxr.vulgare (sorghum), and
var. Durra (durra). Pennisetum americanum (pearl

millet) is an important food of the negro races, and Poa

abyssinica and Eleusine are important in East Africa.

Sugar is obtained from the stems of several species,

most important of which are Saccharum officinarum

(sugar-cane), and Andropogon arundinaceus var. sac-

charalus or A. Sorghum (sugar sorghum).
Many grasses are used as fodder for cattle, as, for

instance, our pasture and hay grasses: Poa pratensis

(June grass, Kentucky blue grass), Phleum pratense

(timothy), Festuca ovina, etc. (fescue), Agroslis alba

(red-top), Dactylis glomerata (orchard-grass), Cynodon
Dactylon (Bermuda-grass). Some grasses are poisonous
to stock, e.g., Lolium temulentum (darnel), and the

Peruvian Festuca quadridentata.
Straw from cereals is used for matting, upholstery,

bedding, hats and for making paper.
The bamboos yield very important building material

in the East. Like the palms, the bamboos are used for

almost every conceivable purpose, and are among the
most useful of plants.

Several grasses, ether than those above mentioned,
contain a fragrant principle, e. g., roots of Vetiveria

zizanioides (vetiver or kus-kus of India) used to

perfume rooms, and to keep insects out of clothing.
Hierochloe odorata (vanilla- or holy-grass) is used in

Europe in religious ceremonies, and by the American
Indians for making baskets. Anlhoxanthum odoralum is

the European sweet-grass, now introduced into America.
The most important ornamental species are Phalaris

arundinacea, Slipa pennala, Cortaderia argentea, Lagurus
ovalus, Hordeum jubatum. Miscanthus sinensis, Briza,

Arundo, Phragmites, Erianthus, Pennisetum, Thysa-
nolsena, and Bamboos.

In America 70-80 genera are cultivated, or are

important as natural fodder plants or weeds. Among
these are: Agropyron (Quack-Grass, Couch-G., Quick-
G.); Agrostis (Bent-G., Red-Top, Cloud-G., Tickle-G.,

Fly-away-G.); Aira (Hair-G.); Andropogon (Silver-

beard-G., Johnson-G., Lemon-G.); Anthoxanthum
(Sweet Vernal-G.) ; Ammophila (Beach-G., Marram-G.) ;

Arundinaria (Large Cane, Switch Cane, Scotch Cane) ;

Arundo (Giant Reed); Avena (Oats); Bamboo; Briza

(Quaking-G.); Bromus (Brome-G., Rescue-G.); Cala-

magrostis (Reed Bent-G., Blue-joint-G., Pony-G.);
Calamovilfa (Purple Bent-G.); Cenchrus (Sand-bur,
Bur-G.); Chloris (Finger-G.) ; Cinna; Coix (Job's Tears,

Tear-G., Corn Beads); Cortaderia (Pampas-G.); Cynp-
dpn (Bermuda-G.); Cynosurus (Crested Dog's-tail,

Silky-awned Dog's-tail); Dactylis (Cock's-foot, Or-

chard-G.); Dactyloctenium (Crowfoot-G.) ;
Desmazeria

(Spike-G.); Deschampsia (Hair-G., Hassock-G.); Dig-
itaria (Crab-G., Finger-G.); Distichlis (Salt-G., Marsh
Spike-G.); Echinochloa (Barnyard-G.); Eleusine (Crab-

G., Yard-G., Dog's-tail, Wire-G., African Millet); Ely-
mus (Lyme-G., Wild Rye, Terrel-G.); Eragrostis; Eri-

anthus (WooUy Beard-G., Plume-G., VVool-G., Ra-

venna-G.); Euchlaena (Teosinte); Festuca (Fescue-G.);

Glyceria or Panicularia (Reed Meadow-G., Manna-G.);
Cortaderia; Hierochloe (Vanil!a-G., Holy-G., Seneca-G.,
Sweet-scented-G.); Holcus (Meadow Soft-G.); Hordeum
(Squirrel-tail-G., Wild Barley, Barley); Hystrix or

8. GRAMINE.E: 1. a, part of a grass panicle; b, apikelet.
2. Avena, a, portion of panicle; 6, spikelet ;e.ff., empty glume; fl.g.,

flowering glume or lemma; pal., palet or palea; c, ground-plan of

spikelet. 3. Phleum, spikelet. 4. Phalaris, sheath and ligule.

Asprella (Bottle-G.) ;
Lolium (Darnel, Rye-G.) ; Milium

(Wild Millet-G.); Miscanthus (Eulalia, Himalaya
Fairy-G.) ; Oplismenus; Oryza (Rice) ; Oryzopsis (Moun-
tain Rice); Panicum (Panic-G., Old-Witch-G., Millet,

Broom Corn Millet) ;
Pennisetum (Pearl Millet) ;

Pha-
laris (Canary-G.,Gardener's Garters) ;

Phleum (Timothy-
G., Herd's-G.); Phragmites (Common Reed); Phyllos-

tachys (Bamboo, in part); Poa (Blue-G., Kentucky
Blue-G., Meadow-G.) ;

Saccharum (Sugar-cane) ;
Secale

(Rye) jSetaria (Millet, Hungarian-G., Foxtail-G., Pigeon-

G.); Spartina (Cord-G.); Sphenopholis; Stenotaphrum
(St. Augustine-G.); Stipa (Feathered-G., Esparto-G.,

Porcupine-G.) ; Tripsacum (Gama-G., Sesame-G.);
Triticum (Wheat, Spelt).

28. Cyperaceae (from the genus Cypcrus, the ancient

Greek name). SEDGE FAMILY. Fig. 9. Herbaceous plants
with grass-like habit and solid stems: leaves alternate,

in 3, rarely 2, vertical rows, linear; sheaths closed:

flowers bisexual or unisexual, regular, hypogynous,
borne in variously disposed spikelets, subtended and
hidden by overlapping scales none of which are regu-

larly empty as in the grasses; no true palets; perianth
reduced to bristles, scales, or 0; stamens 2-3;

carpels 2-3; ovary 1-celled, 1-ovuled; style 1; stig-

mas 2-3: fruit an achene; seeds basal, anatropous,
albuminous.
There are 65 genera and about 3,000 species, inhabit-

ing the whole earth. More than 500 species belong to

the genus Carex, 400 to Cyperus, and 200 to Scirpus.

They are abundant in swampy regions. The family
is closely related to the Graminea1

,
from which it differs

in the often 3-ranked leaves, solid stem, the absence of

palets and of regular empty glumes, and the presence,
in most cases, of a perianth and 3 carpels. Most
divergent from the ordinary is Carex, the flowers of

which are monoecious, and the pistillate, though naked,
are inclosed in a flask-shaped structure called a peri-
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gynium, which probably corresponds to the modified

palet of the grass spikelet. The elongated perianth forms
the wool of the wool-grass or cotton-grass. The scales

of the spikelet are in 2 ranks in Cyperus and Dulichium;
in many ranks in the other genera.
The Cyperacese are of far less economic importance

than the Graminese. The rhizomes of several species
of Carex were formerly used as a remedy in syphilis.

Scirpus lacustris is astringent and diuretic, but other

9. _CYPERACEJE; 1. Scirpua, a, portion of inflorescence; 6, flower.
2. Eriophorum, spikelet. 3. Carex; a, inflorescence; b t vertical
section perigynium. PALMACE^E: 4. Chamserops, a, spathe and
spadix; 6, floral diagram. CYCLANTHACE.E: 5. Cyclanthus, inflo-
rescence. 6. Carludovica, inflorescence.

species
also possess this property. The foliage of

Eriophorum has been used for dysentery. The spongy
pith of the Eriophorum stem was used by German
peasants for tapeworm. The tubers of Cyperus escu-

lentus, now a weed in all countries, were cultivated

by the Egyptians for food. The leaves of many species
of Cyperaceae have been woven into mats, chair-

bottoms, and the like. The Egyptians made parchment
from the pith of Cyperus Papyrus. The rhizomes of
Eleocharis tuberosa are used in the manufacture of

starch, in China and India. Cyperus scariosus and C.

pertenuis, of India, are fragrant and used in making
perfumery. Some carices are used in making rugs.

Several genera are in cultivation in America, mostly
for water-gardens, table decorations, and the con-
servatory: Carex (Sedge); Cyperus (Umbrella Palm,
Egyptian Paper Plant, Egyptian Papyrus, Chufa);
Duhchium; Eleocharis; Eriophorum (Cotton-Grass,
Wool-Grass); Mapania; Scirpus (Bulrush Sedge).

Order 15. PBINCIPES

29. Palmaceae (from the Latin name palma).
PALM FAMILY. Fig. 9. Woody plants of various habit,
low, or arborescent, or climbing, usually unbranched,
sometimes spinescent : leaves forming a crown at summit
of stem except in Calamus, alternate, coriaceous, pal-
mately or pinnately veined, entire or pinnatifid or

palmatifid, often very large: inflorescence a simple or

much-branched spadix, with or without a subtending
spathe, the latter often woody; flowers unisexual,
rarely bisexual, often sunk in the spadix; perianth of
6 parts in 2 series, greenish, often woody, valvate in
the staminate, imbricated or convolute in the pistillate
flower; stamens 6, rarely 3 or many, on or around a
disk, separate or united; carpels 3, rarely fewer, sepa-
rate or forming a 1-3-celled ovary; each cell 1-ovuled,
but all except one seed in the ovary may abort; stigmas
usually 3: fruit a berry or drupe; pericarp fleshy or
fibrous; seeds albuminous.

Palmaceae has 128 genera and about 1,000 species of

tropical distribution; 10-15 species are found in the
southern United States. The largest genera are
Calamus with about 200 species, Bactris with 90
species and Chamaedorea with 60 species. The family
is very distinct, having no close relatives, but it evi-

dently belongs to the spathe- and spadix-bearing group.
The habit, coriaceous plicate leaves which are entire
in the bud, the woody flowers and inflorescence, the
3 sepals and 3 petals, the usually 6 stamens, and the
3 carpels, each with 1 seed, are together distinctive.
Palm leaves are always entire in the bud, and if

later pinnatifid or palmatifid, become so on unfolding.
In this respect the palms are unique. The leaves are

plicate in the bud, and, on opening, the plates of the fan

expand and either remain united or, more frequently,
split down along the folds. In the pinnate species
the rachis between the folds elongates so that the
divisions are separated, and the well-known palm leaf

is produced. The splitting may be at the top of the

fold, or at the bottom, depending on the genus, and
is an important characteristic in classification. Some
of the largest seeds in the plant kindgom belong to the

Palmaceae, as, for example, the coconut. This fruit is

produced from an originally 3-celled ovary, 2 cells of

which abort.

Next to the grasses, the palms are the most generally
useful of all plants. It is said that probably there is

not a species but that is useful in some way. Many
yield textile fibers. The wood is used to build houses
and the leaves to thatch the roofs. The leaves are also

made into mats, baskets, hats, and the like. The
fibrous bud-sheaths are used as hats, or for fiber. Some
species contain starch or sugar in the trunk. The fruits

of many contain sugar, protein, starch, or oil. Compara-
tively few are medicinal. "The palm is called King of

Plants and is said to supply all the wants of an inhabi-
tant of the tropical zone. It yields sugar, milk, solid

cream, wine, vinegar, oil, cordage, cloth, cups, wood
for building, thatch and other products." Coconuts,
the fruit of Cocos nucifera, form one of the most im-

portant foods of the tropics. The date fruit (Phoenix

dactylifera of the Sahara) is also important. Metroxylon
Rumphii, and other species, yield sago. A fermented

liquor known as palm wine, laymi or arrack, is made
from the juice of Arenga saccharifera, Borassus flabelli-

formis, Metroxylon Rumphii, Mauritia vinifera, and
others. The central bud of the cabbage palm and
others is used for food. Most palm oil is from the fruit

of Elans gidneensis of West Africa, which is now culti-

vated in America. It is used like olive oil
,
or in the

North for making soap. Vegetable wax is obtained
from the leaves and stems of Ceroxylon andicolum of

Peru, also from Copernicia cerifera (carnauba wax).
The famous 'giant double coconut is from Lodoicea
sechellarum of the Seychelle Islands. The fruit of

Areca Catechu of the East Indies and India yields an

astringent juice which, mixed with the leaves of the
betel pepper and lime, is chewed by the inhabitants
of tropical Asia. Coconut fiber is important for making
ship cables. The very slender stems of Calamus, often

300 feet or even 500 feet long (it is reported 1,200 or

1,800 feet, but not verified) and scarcely larger than a

pipe-stem or a finger, are called rattan, and used for

furniture. Much of the dragon's blood of the druggists
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is the red juice of the fruit of Calamus Draco. Palm-
leaf fans are made from the palmately veined leaves of

several species. The saw palmetto (Sabal serrulata)

of the southern states is medicinal. The seeds of Phy-
telephas macrocarpa have a very hard endosperm
known as vegetable ivory, used for carving as a sub-
stitute for ivory.

Probably 100 genera are in the trade. Except in the

tropics, they are almost entirely ornamental greenhouse

plants. Among these are: Areca (Betel Nut); Attalea;

Bactris; Calamus; Caryota (Fish-tail Palm, Wine

Palm, Toddy Palm) ; Ceroxylon (Wax Palm) ;
Chamse-

dorea; Cocos (Coco Palm, Coconut, Pindo Tree);

Corypha (Talipot Palm); Dsemonorops ;
Eloeis (Oil

Palm); Erythea (Blue Palm); Geonoma; Hedyscepe
(Umbrella Palm); Howea (Flat Palm, Thatch Leaf

Palm, Curly Palm); Livistona; Oreodoxa (Royal Palm,
Cabbage Palm); Phoenix (Date Palm); Phytelephas
(Ivory Palm) ; Rhapis; Rhapidophyllum (Blue Pal-

metto, Needle Palmetto); Sabal (Dwarf Palmetto,
Blue Palm, Cabbage Palmetto); Seremea (Saw Pal-

metto); Thrinax; Trachycarpus (Fortune's Palm);
Washingtonia or Pritchardia (Weeping Palm).

Order 16. SYNANTILE

30. Cyclanthaceae (from the generic name Cyclan-

thus, which has reference to the spiral arrangement of

the flowers). CYCLANTHDS FAMILY. Fig. 9. Stemless or

caulescent, palm-like, somewhat woody plants, often

climbing: leaves alternate, coriaceous, cleft or parted:
flowers in a dense terminal unbranched spike (spadix),
with several bract-like spathes beneath; staminate flow-

ers grouped in 4 bundles accompanying the pistillate,

or both in conspicuous alternating spirals; staminate

perianth reduced and fimbriate, or 0; stamens 6 to

many, borne in groups; perianth of the pistillate flower

0, or of 4 fleshy parts accompanied by 4 long, twisted,
exerted staminodia; carpels 4, united below, sunken in

the spadix; ovary 1 -celled, many-pvuled, with parietal

placenta: fruit multiple, a berry-like spike. The tissue

of the spadix splits into valves, coiling up from the base

to apex and thus inclosing the fruitlets which deli-

quesce.
This family has 5 genera and about 50 species, of

which 35 belong to Carludovica. They are confined to

the tropics of America, and stand intermediate between
the Palmaceoe and Aracea?. The family is distinguished

by the combination of palm-like foliage, numerous

ovules, thick spadix, and closely associated staminate
and pistillate flowers.

The flowers of Cyclanthus biparlitus of Brazil are

vanilla-scented, cultivated, and cooked with meat as an

aphrodisiac. The leaves of Carludovica palmata furnish

the material for the panama hats.

Several species of Carludovica are in the American
trade as greenhouse plants.

Order 17. SPATHIFLOR<E

31. Aracese (from the genus Arum, the ancient name
of these plants). ARUM FAMILY. Fig. 10. Herbs, shrubs,
or trees, of the most diverse habit and appearance, often

climbing, or epiphytic with aerial roots, rarely floating,

usually subfleshy; juice sometimes milky: leaves ensi-

form or broad, parallel- or netted-veined, entire or

variously cut: flowers bisexual or unisexual, rarely
reduced to a single stamen and carpel, regular, hypogy-
nous or epigynous, disposed on an unbranched fleshy
axis (spadix), which is usually subtended by a special
bract (spathe); perianth 0, or of 4-8 parts; stamens
1 to many; carpels 1 to several; ovary superior or in-

ferior, 1 to several-celled, 1 to many-ovuled; style and

stigmas various: fruit a berry; seeds albuminous, outer

integument fleshy.
Araceae has over 100 genera and about 900 species,

widely distributed, but most abundant in the tropics,

especially as epiphytes in the deep, damp forests. The
majority in the temperate regions are swamp-plants.
The largest genera are Philodendron with 100 species,
and Arisaema with 50 species. The family stands as
the type of the spathe-bearing plants. Its close relatives
are the Lemnacese, Palmaceae, and Cyclanthacea;, from
which it is distinguished more by general habit and
texture than by structural details.

The pollination of the Aracese is often complicated
and remarkable (see Kerner and Oliver). The transfer
of the pollen is mostly accomplished by flies, which
are frequently attracted by lurid color and carrion
scent. The leaves of Monstera are remarkable for
their peculiar perforations, while the massive petioles
of other Araceae are sometimes mottled like snakeskin
Pistia is a much-reduced floating aquatic, transitional
to the Lemnaeese. The aerial roots of the epiphytic
species are frequently covered with a special water-

absorbing tissue. The unfolding spathes of the Aracese
are noted for the heat evolved. The tissues are usually
very mucilaginous and filled with needle-like crystals
of calcium oxalate. These crystals are supposed to

give the pungent flavor to Indian turnip simply by
mechanically penetrating the tongue.
Many species have been used locally for medicine.

Lagenandra. toricaria of Ceylon is extremely poisonous.

10. ARACE.E: 1. Ariaaema, spathe and spadix. 2. Arum spadix
with male and female flowers. LEMNACE.E: 3. Lemna, a, whole

plants; 6, male and female flowers, and spathe. BROMEUACE*: 4.

Bromelia, flower. 5. Ananas, a, fruiting inflorescence; fr, floral

diagram. COMMELINACE.E : 6. Commelina, flower. 7. Tradescantia,
flower.

Dieffenbachia Seguine and Arissema triphyllum are

violent irritants when chewed, causing the mouth to

swell. Arum maculatum of Europe was used by the

ancients as an excitant. The roots of Symplocarpus
have been used for asthma and colds. The roots of

Acarus Calamus (sweet flag) are aromatic and used
for coughs, colds, and the like. The thick rootstocks
and roots of many have been used for food, e. g., Oron-
lium aquaiicum of North America, Colocasia antiquo-
rum of India, Alocasia macrorhiza (taro) of the Pacific

Islands, and Peltandra virginica of North America.
The rhizomes of Arisxma maculatum and Calla palus-
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tris, mixed with cereals, according to Linnaeus, serve

for food among the Laps and Finns. Portland arrow-

root is derived from Arums. The delicately flavored,

juicy fruits of Monstera deliciosa are eaten in Mexico.
The shoots of Xanthosoma sagiUifolium, called caraibe

cabbage, are eaten as a vegetable in the Antilles. The
aerial roots of aroids are used to tie bundles of sarsa-

parilla sent to Europe and America.
Because of their odd habit and strange appearance,

as well as, in some cases, for real beauty, many Araceae

are in cultivation, mostly as conservatory plants.

Many genera are in the American trade. Among these

are: Acorus (Sweet Flag); Alocasia; Amorphophallus
(Devil's Tongue, Snake Palm, Stanley's Wash

;Tub);
Anthurium; Arisama (Indian Turnip, Jack-in-the-

Pulpit, Dragon Root, Fringed Calla); Arum (Black
C;il!a. Solomon's Lily, Lord and Ladies, Cuckoo Pint,
Wake-Robin of England); Biarum; Caladium; Calla;

Colocasia; Dieffenbachia; Helicodiceros (Hairy Arum) ;

Monstera (Ceriman, Shingle Plant); Nephthytis; Oron-
tiuiu (Golden Club); Peltandra (Water Arum); Pistia

(Water Lettuce, Tropical Duckweed); Pothos; Sauro-

matum; Schizmatoglottis; Spathiphyllum; Symplocar-
pus, or Spathyema (Skunk Cabbage); Xanthosma
(Malanga); Zantedeschia, or Richardia (Calla Lily,

Lily-of-the-Nile).
32. Lemnaceae (from the genus Lemna, an old Greek

name of uncertain origin). DUCKWEED FAMILY. Fig. 10.

Tiny aquatic plants floating or submerged, the plant
body reduced to an oval or oblong, flat or globular thallus,
which multiplies rapidly by marginal buds, and may or

may not bear 1 or more roots qn the under side: flowers

unisexual, naked, monoecious; the staminate consisting
of 1 stamen; the pistillate of 1 flask-shaped, 1-celled

pistil, with several ovules; the latter orthotropous or

anatropous, the micropyle transformed into a cap: fruit

a several-seeded utricle.

There are 3 genera and about 25 species, distributed

over the whole earth, except the arctics. The family is

related to the Aracea;, from which it is supposed to
have degenerated. The flowers, which rarely occur, are

borne in minute pits in the edge or upper surface of

the thallus, either 1 staminate and 1 pistillate, or 2
staminate and 1 pistillate together; in some genera
provided with a spathe corresponding to the spathe in

the Araceae. The roots, when present, are balancing
organs to resist the upsetting of the plant by the waves.
Wolffia is the tiniest flowering plant, the whole

plant sometimes in size only half the diameter of a

pinhead.
By the very rapid vegetative multiplication of some

species, ponds are often completely covered with a

green coating, and these plants may then become of

economic importance.
Lemna and Spirodela are often grown in aquaria.

Order 18. FARINOSE

33. Bromeliaceas (from the genus Bromelia, in honor
of Olaus Bromel, a Swedish botanist). PINEAPPLE
FAMILY. Fig. 10. Herbs or subshrubs, mostly epiphytic:
leaves usually basal, alternate, linear, trough-like,

sheathing at the base, mostly stiff and spiny-serrate,
usually covered in part or all over with peltate scale-like

hairs or glands: flowers in spikes, racemes, panicles or

heads, often in the axils of imbricated, highly colored,

bracts, usually bisexual, regular, epigynous or hypogy-
nous; perianth of 6 parts, definitely differentiated into

calyx and corolla; partsfreeor united; stamens 6, often
borne on the perianth; anthers introse; ovary inferior

or superior, 3-celled; ovules many; style 1; stigmas 3:

fruit a berry or capsule, more or less surrounded by
the persistent perianth; seeds albuminous.
The family has 40 genera and about 900 species,

almost exclusively of tropical and subtropical Amer-
ica. Tillandsia usneoides reaches Florida and Texas.

Tillandsia is the largest genus with 120 species. The
family is closely related to the Liliaceae and Amaryl-
lidacea;. The peculiar stiff leaves, the conspicuous
bracts, the herbaceous calyx, the mealy endosperm,
and, in general, the epiphytic habit, are distinc-

tive. There are few families more easily recognized
than this.

The most important economic species is the pine-
apple (Ananas sativus), the fruit of which is an impor-
tant article of commerce. Its unripe juice is used as a
vermifuge and diuretic. Florida or Spanish moss
(Tillandsia itsneoides) is used in the preparation of

a stiptic ointment. It is also used to stuff mattresses,
under the name of vegetable hair. Billbergia linctoria is

the source of a dye. The leaves of pineapple yield a
beautiful fiber. Bromelia Pinguin is a vermifuge em-
ployed in the West Indies.

There are several genera grown in America, all for

ornamental purposes except the pineapple. Among these

are: jEchmea; Ananas (Pineapple) ; Billbergia; Bromelia

(Pinguin of Jamacia, Wild Pine) ; Cryptanthus; Dyckia;
Guzmannia; Nidularium; Pitcairnia; Tillandsia (Span-
ish Moss, Florida Moss, Long Moss) ;

Vriesia.

34. Commelinaceae (from the genus Commelina dedi-
cated to J. and G. Commelin, Dutch botanists of the

early 18th century). SPIDEBWOBT FAMILY. Fig. 10. Herbs
with knotty stems, and somewhat sheathing, alternate,
flat or channeled, cauline leaves : flowers usually bisexual,
almost or quite regular, hypogynous; perianth of 6

parts, in 2 series, differentiated into a green calyx and
colored corolla; the petals separate or united into a tube,

mostly quickly disappearing, and dissolving into a viscid

liquid; stamens 6, or reduced to 3, with or without

staminodia; some anthers often sterile and altered; the
filaments usually provided with characteristic long
hairs; ovary superior, 2 3-celled, few-seeded; style 1;

stigma usually captitate: fruit a capsule.

Twenty-five genera and about 300 species occur,

widely distributed in the tropics and subtropics.
Eleven species reach the northeastern United States.

The largest genus is Commelina, with 88 species. The
family is not closely related to any other. The general

habit, the complete differentiation of the perianth into

calyx and corolla, the slight irregularity of the flower,
the peculiar stamen-hairs, and the transformed anthers,
are together distinctive. The peculiar deliquescent
character of the petals in many genera is of interest.

The rhizomes of several species of Commelina con-

tain starch, besides the mucilage, and arc eaten. The
rhizome of C. Rumphii is an emmenagogue. The tubers

of Aneilema medicum are used in China for coughs
and lung diseases. A decoction of Cyanotis axillaris

is used by the Indians for dropsy. The family is

most important from the point of view of orna-

mental use.

Several genera are grown in America, all for ornament.

Among these are: Aneilema; Cochliostema; Commelina
(Day Flower); Dichorisandra; Tradescantia (Spider-

wort, Wandering Jew); Zebrina (Wandering Jew).
35. Pontederiaceae (from the genus Pontederia,

named in honor of Pontedcra, professor at Padua in

the 18th century). PICKEREL-WEED FAMILY. Fig. 11.

Upright or floating, fleshy, water- or swamp-plants:

leaves alternate; petioles sheathing; blade cordate,

oval, or orbicular, or reduced to the linear flattened

petiole: flowers not bracted, bisexual, irregular, hypogy-
nous; perianth of 6 similar parts, in 2 whorls, more or

less connate, persistent; stamens 3 or 6, rarely 1, inser-

ted unequally on the perianth-tube; anthers introse:

ovary superior, 3-celled and ovules many, or 1-celled

and 1-seeded; style 1; stigmas 3: fruit a capsule, or an

achene enveloped by the fleshy persistent base of the

perianth; embryo as long as the endosperm.
The family contains 6 genera and about 20 species, of

which 9 belong to the genus Heteranthera, and about
5 to Eichhornia. They are distributed in the swamps of
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the wanner parts of the earth, except Europe. Tin;

family is most closely related to the Liliaceje, from which
it differs in the irregular flowers, in the sympodial
method of growth, in anatomical characters, and

principally in the abundant mealy endosperm.
A ( lecoction of the root of Monochoria wgittftlis of the

Far East is used for liver and stomach complaints; the

root is chewed for toothache; pulverized and mixed
with sugar it is used for asthma; the leaves bruised

and mixed with milk are used for cholera; and the

siioots are edible. Eichhornia crassipes is a floating

fleshy plant with beautiful flowers. It has become so

abundant in Florida as to interfere seriously with steam-
boat navigation in the rivers. The large violet flowers

of both Eichhornia and Pontederia are valued in

cultivation for water-gardens.
Two genera are frequent in cultivation: Eichhornia

(Water Hyacinth), from South America; and Ponte-
deria (Pickerel-weed), native.

Order 19. LILIFLOR/E

36. Juncacese (from the genus Juncus, classical name,
derived Irom jungrre, to join). RUSH FAMILY. Fig. 11.

Rush-like or mas-like herbs or shrubs: flowers numer-

ous, very small, bisexual, regular, hypogynous; perianth
of 6 similar, separate parts, greenish or brownish,
chaffy; stamens 3 or 6 in 2 whorls; carpels 3; ovary 1-

11. PONTEDERIACE.E: 1. Pontederia, floral diagram. JCNCA-
CE.B: 2. Luzula, flower. 3. Juncus, a, flower; 6, floral diagram.
LIUACE.E: 4. Dracaena, flower. 5. Fritillaria, floral diagram.
AMARYI.IJDACE.E: 6. Leucoium; a, flower; fr, floral diagram. 7.

Narcissus, flower.

or 3-celled; ovules 3 to many; stigmas 3: fruit a cap-
sule; seeds mostly very small, albuminous, anatropous.

Juncacese has 7 genera and about 175 species, of

which 160 belong to the genus Juncus, widely distrib-

uted in temperate and cold regions, both north and
south, but rare in the tropics. The family is closely
related to the Liliaceos, from which it differs only in

the rush- or grass-like habit and scarious perianth.
Fossil species are known. The leaves are sheathing
and the blades arc either flat, or tubular and nodulose.
Distichia of the Andes is densely heath-like or moss-
like.

The stems and leaves of many species are used for

binding, or for weaving into mats. Light hats are
made from the pith of certain species in India and
China. The pith is also used for candlewicks.

In cultivation in America are 2 genera for water-

gardens: Juncus; Prionium, woody. Xanthorrhcea is

transferred to the Liliacea;.

37. Liliaceae (from the genus Lilium, classical Latin

name). LILY FAMILY. Fig. 11. Herbs, shrubs, or trees,

usually with rootstocks or bulbs, sometimes climbing:
leaves alternate, rarely with petiole and blade: flowers

bisexual, rarely unisexual, regular, hypogynous, rarely

epigynpus, not subtended by spathes; perianth petaloid,
of 6 similar parts, in 2 series, the parts separate or
connate, rarely differentiated into a green calyx and
colored corolla; stamens 6, rarely fewer, hypogynous, or
borne upon the perianth; carpels 3, rarely more or fewer,
united, rarely free; ovary usually 3-celled; ovules
1 to many in each cell; styles and stigmas 1-3: fruit a
capsule or berry.

There are about 200 genera and 2,000 species, distrib-

uted in all parts of the world. The large genera are
Smilax with 200 species, Allium with 250 species,

Asparagus with 100 species. Aloe with 85 species and
Seilla with 80 species. The Liliaceae, taken in the
broader sense, as is done by Bentham & Hooker, and
by Engler, is an easily recognized group except in unu-
sual cases. The regular, 6-parted perianth, 6 stamens,
and 3-celled superior ovary are distinctive. The family
has been divided by Engler into 1 1 tribes. The Liliacca>

furnishes a host of cultivated plants.
The following plants, among others, have been or are

used in medicine: Amianthium muscxloxicum of North
America as a narcotic and a fly poison; various species
of Uvularia of North America as a gargle and for rattle-

snake bites; the root of Polygonatum sp. in Europe as

a vulnery, and the berries as an emetic and purgative;
the berries of Smilacina racemosa of North America as
a tonic; the root of Convallaria majalis of Europe as a

purgative; the leaves of Streptopus amplexicaulis of

North America as a gargle; the roots of Ruscus of

Europe as a diuretic and emmenagogue; the roots of

Smilax sp. of the tropics (the sarsaparillas of commerce)
as a tonic and diuretic; the roots of Asparagus officinalis
in Europe as an aperient, the berries as a diuretic and

aphrodisiac, and the shoots as a sedative and cardiac;
the roots of Cordyline of the southern tropics for

dysentery; the flowers of C. deflexa as an emmenagogue;
the resin from Xanthorhcea hastilis (Botany Bay gum,
with a fragrance like benzoin) in Australia for throat

troubles; the resin of X. australis (grass tree gum,
earth shellac, or nut pitch) for various purposes; the
tubers of Ophiopogon japonicus (serpent's beard) in

China and Japan for abdominal troubles; the bulbs of

Gagea of Europe as an emetic; the flowers of Hemero-
callis of Europe as a cordial; the leaves of species of

Aloes of the Old World as a tonic, purgative, and em-
menagogue (A. Perryi is Socotrine aloes, A. vera is

Barbadoes aloes, and A. spicata is Cape aloes); the
bulb of Urginea marilima (squills) of the Mediterra-
nean as a diuretic, expectorant, and emetic; Allium sp.
as a vermifuge and carminative; the bulbs of Hya-
cinthus, Muscari, and Ornithogalum of Europe as

purgatives and diuretics; Ornithogalum altissimum of

the Cape as a remedy for asthma and catarrh; Antheri-
cum and Asphodelus as diuretics and emmenagogues ;

Tulbaghia of the Cape as a vermifuge and for phthisis;
the poisonous root of Veratrum album (white helle-

bore) of Europe as a violent purge and emetic, and to

exterminate vermin; V. nigrum (black h.) of Europe,
and V. viride (green h.) of the United States, occasion-

ally, for the same purpose; Schcenocaulon officinalis

(cavadilla or sabadilla) of Mexico for vermin and as a

vermifuge; the narcotic, poisonous root and seeds of

Colchicum officinale of Europe as a cathartic, emetic,
and sedative; and Helonias bulltila of North America
as a vermifuge. The roots of Gloriosa, also, are poison-
ous. Driica-tm Draco, the dragon tree of the Canaries
and Teneriffe, famous for the extreme age and size of

the trees, was superstitiously revered by the ancients.

The red resinous astringent exudation of these plants
was called dragon's blood.

The following have been used for food: Bulbs of

Camassia esculenta, western United States; bulbs and



20 A SYNOPSIS OF THE PLANT KINGDOM

leaves of Allium sp. (onion, leek, eschalot or shallot,

rochambole) ; shoots of Polygonatum, Europe, United

States; shoots of Asparagus officinalis; roots of Cordy-
line sp., in South Sea Islands, and there called ti. The
seeds of Ruscus are a substitute for coffee.

A few have been used for other purposes: Roots of

Yucca for soap; fibers of New Zealand flax (Phcmnium
tenax) for fabrics; and the fragrant root of Dianella
nemorosa for incense.

For ornament, great numbers of genera and species
are in cultivation.

Very many genera are in cultivation, some common,
for ornamental purposes unless otherwise stated . Among
these are Agapanthus (African Lily, Lily-of-the-Nile) ;

Aletris (Colic Root), native; Allium (Onion, Chives,
Gives, Garlic, Leek, Shallot), ornament and food;
Asphodeline (True Asphodel, King's Spear); Asphodelus
(Branching Asphodel) ;

Bessera (Mexican Coral Drops) ;

Brevoortia (Floral Fire-Cracker) ; Brodisea; Calochortus

(Star Tulip, Globe Flower, Mariposa Lily, Butterfly
Tulip) ;

Camassia (Camass) ;
Chionodoxa (Glory-of-the-

Snow); Chlorpgalum (Soap Plant, Amole); Clintonia,
native; Colchicum (Meadow Saffron, Autumn Crocus);
Cordyline (Dracaena); Dasylirion; Dracaena (Dragon
Tree); Erythronium (Dog's-tooth Violet, Adder's

Tongue); Eucomis (Royal Crown, Pineapple Flower);
Fritillaria (Crown Imperial, Black Lily, Checkered
Lily); Funkia (Day Lily, Plantain Lily); Galfconia

(Giant Summer Hyacinth); Gasteria; Gloriosa (Climb-
ing Lily); Haworthia; Helonias (Swamp Pink, Stud
Pink); Hemerocallis (Yellow Day Lily, Lemon Lily);

Hyacinthus (Hyacinth); Kniphofia (Red-hot-poker
Plant, Torch Lily, Flame Flower); Lachenalia (Cape
Cowslip) ; Lapageria (Chilean Bellflower) ;

Leucocrinum
(Sand Lily); LiUum (Lily, Easter Lily, Madonna Lily,

Tiger Lily, Japan Lily, Turk's-cap Lily); Littonia

(Climbing Lily); Maianthemum (False Lily-of-the-
Valley, Two-leaved False Solomon's Seal), native;
Medeola (Indian Cucumber Root), native; Melanthium
(Bunch Flower); Milla (Mexican Star, Mexican Star of

Bethlehem, Frost Flower, Floating Star); Muscari
(Grape Hyacinth, Musk Hyacinth, Feathered Hya-
cinth); Narthecium (Bog Asphodel) ; Nolina; Nothos-
cordurn (Yellow False Garlic, Streaked-leaved Garlic) ;

Oakesia (Wild Oats), -native; Ornithogalum (Star of

Bethlehem); Paradisea (St. Bruno's Lily, St. Bernard's

Lily); Paris (Herb Paris, Love Apple, True Love);
Phormium (New Zealand Flax); Polygonatum (Solo-
mon's Seal); Ruscus (Butcher's Broom); Sansevieria

(Bow-string Hemp) ;
Scilla (Squill, Wild Hyacinth, Blue-

bell, Harebell, Spanish Jacinth, Sea Onion, Starry Hya-
cinth, Cuban Lily, Hyacinth of Peru, Peruvian Jacinth) ;

Semele (Climbing Butcher's Broom) ;
Smilacina (False

Solomon's Seal), native; Smilax; Streptopus (Twisted
Stalk), native; Tricyrtis (Toad Lily); Trillium (Wake-
Robin, Birthroot, Bethroot, White Wood Lily, Ground
Lily), native; Triteleia (Spring Star-Flower) ; Tulipa
(Tulip); Urginea (Sea Onion, Squills); Uvularia (Bell-

wort, Wild Oats), native; Veratrum (False Hellebore,
White Hellebore, Green Hellebore, Black Hellebore,
Indian Poke); Xanthorrhoea (Grass Tree, Grass Gum,
Black Boy); Xerophyllum (Turkey's Beard); Yucca
(Spanish Bayonet, Adam's Needle, Bear Grass, Silk

Grass); Zygadenus (Fly-poison).
38. Amaryllidaceae (from the genus Amaryllis

named for a nymph celebrated by Virgil). AMARYLLIS
FAMILY. Fig. 11. Caulescent or acaulescent herbs, bul-
bous- or fibrous-rooted: leaves alternate, elongated,
entire: flowers bisexual, regular or irregular, epigynous,
usually borne singly or in clusters from a spathe-like
bract; perianth of 6 similar parts in 2 series, usually
connate below into a tube and sometimes with a tubular
or cup-shaped crown in the throat; stamens 6, some
occasionally staminodial ;

anthers introrse
; ovary inferior,

3-celled; ovules numerous, anatropous; style 1; stigmas
1-3: fruit a capsule, rarely a berry; seeds albuminous.

There are 71 genera and about 800 species, widely
distributed but most abundant in the steppe regions
of the tropics and subtropics. Five species are found in

the northeastern United States. The largest genera
are Crinum with 60 species, and Hypoxis, and Hip-
peastrum with 50 species each. The family is most
closely related to the Liliaceze; less closely to the
Iridacese. The 6-parted perianth, 6 stamens with
introrse anthers, and inferior 3-celled ovary, are together
distinctive.

The bulbs or rootstocks of some species have been
used in medicine. Those of Narcissus Pgeudo-Narcistvi
and Leucoium vernum are vigorous emetics. Those of

Crinum zeylanicum of the Moluccas, Amaryllis liilln-

donna, of the Cape of Good Hope, and Buphane toxi-

caria of South Africa arc violent poisons. The latter

is used by the Kafirs to poison their arrows. In South
America the farinaceous tubers of the Alstrcemeri:c are
eaten. The most important plants are the Yuccas.
From the terminal bud of these, a sugary liquid is

obtained which by the Mexicans is made into a fer-

mented drink, called pulque; when distilled this drink
is called mescal. The juice of the leaves has been used
for syphilis, scrofula, and cancers. The leaf-fibers

yield vegetable silk or sisal hemp, and are also made
into paper. Razor-strops and cork are made from the

pith. The flowers are sometimes boiled and eaten.

Forty or more genera are in cultivation in America, as

ornamental plants in greenhouse and garden. Among
these are: Agave (Century Plant, Sisal Hemp, Pulque
Plant); Alstroemeria; Amaryllis (Belladonna Lily) ;

Beschorneria; Bomarea; Bravoa (Mexican Twin
Flower); Cooperia (Evening Star, Giant Fairy Lily);
Crinum (St. John's Lily, Florida Swamp Lily) ;

Eucharis

(Amazon Lily, Star of Bethlehem) ; Eurycles (Brisbane
Lily) ; Furcrsea; Galanthus (Snowdrop) ; Griffinia (Blue
Amaryllis); Hoemanthus (Blood Lily); Hippeastrum
(Amaryllis, Lily-of-the-Palace, Barbadoes Lily); Hy-
menocallis (Spider Lily, Sea Daffodil) ; Hypoxis (Star

Grass), native; Leucoium (Snowflake); Lycoris (Golden
Spider Lily); Narcissus (Narcissus, Jonquil, Daffodil,
Pheasant's Eye); Nerine (Guernsey Lily); Pancratium

(Spider Lily, Spirit Lily); Polianthes (Tuberose);
Sprekelia (Jacobsean Lily); Tecophilsea (Chilean Cro-
cus) ;

Vallota (Scarborough'Lily) ; Zephyranthes (Zephyr
Flower, Fairy Lily, Atamasco Lily).

39. Taccaceae (from the genus Tacca, from the Malay
name). TACCA FAMILY. Fig. 12. Herbaceous plants:
leaves large, entire, or commonly pinnatifid or bipinna-
tifid, all basal: flowers saucer- or urn-shaped, bisexual,

regular, epigynous; perianth of 6 nearly separate simi-
lar parts in 2 series; stamens 6, borne on the base
of the perianth ;

filaments queerly broadened and
cucullate; ovary inferior, 1-celled, or incompletely 3-

celled; ovules numerous; placenta; parietal; style um-
brella-like, the terminal disk variously lobed, and bear-

ing the peculiar stigmatic pores beneath: fruit a capsule
or berry; seed albuminous.

Taccaceaj has 2 genera and 10 species, inhabitants
of the tropics of both hemispheres, mostly of the

Malay archipelago. A very distinct family of doubtful

relationship, even suggesting several Dicotyledonous
families, but probably close to the Dioscoriacese and
Amaryllidaceae. The acaulescent habit, the epigynous
bisexual flowers, the six queer stamens, and the 1-celled,

many-ovuled ovary, are together distinctive.

Several species of Tacca, e. g., T. pinnatifida, possess
tubers from which a starchy meal, called arrowroot, is

made in the East. Straw hats are made from the stems
of Tacca by the Tahitians.

Tacca pinnatifida and T. cristate are cultivated

sparingly in America.
40. Dioscoreaceae (from the genus Dioscorea, named

in honor of Dipscorides) . YAM FAMILY. Fig. 12.

Climbing or twining herbs or shrubs: leaves alternate,

mostly arrowhead-shaped: flowers bisexual or unisex-
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ual, regular, small, and inconspicuous; perianth of 6
similar parts, in 2 series; stamens usually 6, or the 3
inner staminodia; ovary inferior, 3-celled, rarely 1-

celled; placenta; axile or parietal; ovules 2 in each
cell, superposed, anatropous; stigmas 3, or each 2-

parted: fruit a capsule or berry; seed albuminous.
Nine genera and about 170 species, of which 150

belong to the genus Dioscorea, are distributed very
generally in the tropics and in the subtropics, and
extend sparingly into the north temperate zone. They
are most abundant in South America and the West
Indies. One species reaches north to southern New
England. The family is related to the Amaryllidaceae
arid Liliaceas. The climbing habit, peculiar leaves,
definite stamens, inferior 3-celled ovary, and 2 albumi-
nous seeds are distinctive. Most Dioscoriaceae spring
from a tuberous base, which is sometimes very large
and conspicuous. Odd tubers are borne in the leaf-

axils of species of Dioscorea and Rajania.
The tuberous root of Dioscorea Batatas yields the

yams of eastern commerce, a very important article
of food in the Far East. Those of several other species,

including our own native D. villosa, are also cultivated
in various parts of the tropics. The leaves of some
species are used in intermittent fevers. The tubers of
Tamim communis were formerly employed as a pur-
gative, and were also applied to bruises, hence the
name "beaten woman's herb." The shoots are eaten
like asparagus.
Two genera are in cultivation in the United States,

mostly in the South: Dioscorea (Yam, Chinese Potato,
Cinnamon Vine, Air Potato); Testudinaria (Hottentot's
Bread, Tortoise Plant, Elephant's Foot), rarely grown.

41. Iridaceas (from the genus Iris, the rainbow).
IRIS FAMILY. Fig. 12. Herbs or sub-shrubs with fibrous
roots or often tuberous rootstocks (corms): leaves

mostly basal, equitant, linear: flowers usually showy,
bisexual, regular or irregular, epigynous, each with 2
spathc-like bracts; perianth of 6 petaloid parts in 2
series, usually unlike, generally connate into a tube;
stamens 3, the inner whorl wanting, separate or con-

nate; anthers extrorse; ovary inferior, 3-celled, rarely
1-celled; ovules few to many, anatropous; style 1; stig-
mas 3: fruit a capsule; seeds albuminous.
The iris family has 57 genera and about 1,000 species

of wide distribution. The two main centers are the

Cape of Good Hope and subtropical America. The
family is not plainly related to any other, perhaps most
closely to the Amaryllidaceje. The ensiform equitant
leaves, the 6-parted showy perianth, the 3 extrorse

stamens, and the inferior 3-celled ovary, are together
characteristic.

The rootstocks of many Iridaceae are purgative and
diuretic, e. g., Iris florentina, I. germanica, I. pallida,
and /. versicolor. The rootstock of I. florentina is

fragrant and used for sachet perfume and tooth-powder
(orris root). /. Pseudacorus and /. versicolor have been
used for dropsy and diarrhea. /. f&'.idissima was an
ancient remedy for scrofula and hysteria. The stigmas
of Crocus sativus have been renowned since earliest

times as an emmenagogue; they are deep orange in

color, and used also in dyeing and as a condiment. Iris-

green of the painters was prepared by treating violet
iris flowers with lime. The seeds of /. Pseudacorus have
been used as a substitute for coffee. The rootstocks of
Homeria cottina of South Africa are very poisonous. The
family contains many well-known ornamental plants.

In America, many genera are in cultivation, all for

ornamental purposes. Among these are: Belamcanda
(Blackberry Lily, Leopold Flower); Crocus; Freesia;
Gladiolus; Hermodactylus (Snake's-head Iris); Iris

(Fleur-de-lis, Iris, Gladwin); Ixia; Moraa (Wedding
Iris) ; Schizostylis (Crimson Flag) ; Sisyrinchium (Blue-
eyed Grass, Satin Flower, Rush Lily) ; Sparaxis (Wand
Flower); Tigridia (Tiger Flower, Shell Flower); Tri-
tonia (Blazing Star).

Order 20. SCITAMINE.E

42. Musaoeae (from the genus Musa, the Arabic
name). BANANA FAMILY. Fig. 12. Large, semi-ligne-
ous herbs, the stout stem enveloped at base by the
sheathing petioles, unbranched: leaves alternate, entire,
convolute, pinnately parallel-veined: flowers bisexual,
or unisexual, irregular, epigynous, borne in the axil of
a bract in spikes with subtending spathes; nectaries
ovarian; perianth of 6 parts, in 2 series, the parts un-
equal in size and shape, separate or variously united;
stamens 6, 5 fertile and 1 staminodium; ovary inferior,
3-celled; ovules solitary and basal, or numerous and
axile, anatropous; style 1; stigmas usually 3: fruit

6b

12. TACCACE.E; 1. Tacca, flower. DIOSCOREACE*: 2. Dios-
corea, leaf and fruit. IRIDACE.E: 3. Crocus, o, vertical section
whole plant; 6, floral diagram. 4. Sisyrinchium, flower. MOSA-
c],!:: 5. Musa; a, flower, *t., stamen; h, floral diagram. ZIN-
GIBERACE.E: 6. Zingiber, a, flower; St., stamen; 6, floral diagram.

fleshy and pulpy or drupaceous, indehiscent, dehiscent
or separating into fruitlets; seeds with perisperm;
embryo straight.

Six genera and about 60 species occur, 30 of which

belong to the genus Heliconia and 20 to Musa, of gen-
eral tropical distribution. Fossil species are known.
The family is related to the Marantaceae, Zingiberaceae
and Cannaceae; with the last it is often united. These
families all have irregular flowers of the same type, and
inferior ovaries; but the Musaceae differ in their

slightly differentiated calyx and corolla, in the 5 fertile

stamens, and in the absence of aromatic principles.
The banana (Musa paradisiaca, M. sapientum, etc.)

is the most important economic plant, the fruit of

which is widely used for food. The pith of the stem,

top of the floral spike, and also the shoots, are eaten as

vegetables. The fibers from the petioles of Musa textilis

are made into thread and fabrics. The leaves are used
to thatch huts. The traveler's tree (Ravenala mada-

gascariensis) holds sufficient water at the leaf bases to

serve for drink. The water is obtained by boring the

sheath. The seeds of this tree are eaten.

Four genera are in cultivation in the South and in

conservatories, for ornament; and one also, Musa, for

the fruit: Heliconia (Balisier, Wild Plantain) ;
Musa (Ba-

nana, Plantain Tree, Chumpa, Adam's Fig) ; Ravenala

(Traveler's Tree); Strelitzia (Bird of Paradise Flower).
43. Zingiberacese (from the genus Zingiber, the Indian



22 A SYNOPSIS OF THE PLANT KINGDOM

name). GINGER FAMILY. Fig. 12. Herbs with creeping
or tuberous rhizomes, rarely with fibrous roots: leaves

basal or cauline, alternate, sheathing; blade with ligule

at top of petiole, linear or elliptic, the pinnately

parallel veins strongly ascending: flowers bisexual,

irregular, epigynous; perianth of 6 parts, in 2 series,

differentiated into a tubular 3-toothed or spathiform
somewhat herbaceous calyx, and a tubular unequally
3-lobed corolla; 1 stamen only is fertile, opposite this is

a large petaloid staminodium, and there are sometimes

other smaller ones; ovary inferior, 3-celled, rarely 1-

celled; ovules many in each cell; style 1; stigma usually
1: fruit a capsule; seed with large perisperm, small

endosperm, and straight embryo.
There are 24 genera and about 270 species, distributed

in the tropical regions of the eastern hemisphere. Only
2 genera are in America. The largest genera are Amo-
inuiii, with 50 species, and Alpinia, with 40 species.

The family is related to the Musacese, Marantacece

and Cannacea, but differs in the ligule, the aromatic oil,

the sharp differentiation of the perianth, the single

stamen, and the large single staminodium.
To the spicy aromatic flavor of the rhizomes and

fruits the family owes its useful qualities. Ginger is

from the rhizomes of Zingiber officinale, cultivated from
India. Cardamon fruits are from Eleltaria Cardamo-
mum of farther India. Curcuma or turmeric is from
the rhizomes of Curcuma longa, cultivated from south-

east Asia. This is used in medicine, and for flavor-

ing pickles. In it is a yellow dye. The seeds of Amo-
mum Melegueia of west Africa are the grains of para-

13. CAXNACE*: 1. Canna, a, flower; 6, floral diagram.
MAHANTACE.E: 2. Maranta, a, flower, pistil removed; 6, floral

diagram. OROHIDACE*: 3. Lycaste, a, flower; 6, column, front

view; c, pollinia and gland; d, floral diagram. 4. Cypripedium,
a, flower; b, column, under side; c, column, side view; d, floral dia-

gram, (el., fertile stamen; tier., sterilo stameii; stig., stigma; a,

gland; p., pistil).

dise of commerce. Galangal, used in perfumery, is the

rootstock of Alpinia Galanga of the East Indies.

Several genera are in cultivation in America, mostly
grown for ornamental purposes in greenhouses and

principally in the South. Among these are: Alpinia

(Shell Flower); Amomum; Curcuma (Curcuma, Tur-

meric); Elettaria (commercial Cardamon seeds); He-

dychium (Butterfly Lily, Ginger Lily, Garland Lily;;

Ksempferia; Zingiber (Ginger).

44. Cannaceae (from the genus Canna, the origin of

the name not clear). CANNA FAMILY. Fig. 13. Similar

to the Marantaceae in all but the following structural

details: no joint nor ligule at summit of petiole; ovules

many in each cell of the ovary; embryo straight.

This family contains a single genus and 25-50 species
of tropical and subtropical America'.

The starchy rhizome of C. edulis is grown and eaten

in the West Indies and Australia. The arrowroot

starch of the English and French is derived from C.

coccinea of the West Indies and South America. The
cannas are popular ornamental garden plants.

45. Marantaceae (from the genus Maranta, named
for Maranti, a Venetian botanist and physician of the

16th century). ARROWROOT FAMILY. Fig. 13. Herbs with
rhizomes: leaves mostly basal, with an articulation at

the summit of the petiole; blade linear to oval, pinnately

parallel-veined: inflorescence usually surrounded by
spathe-like bracts; flowers bisexual, irregular, epigynous;

perianth of 6 parts, plainly differentiated into calyx and

corolla, the latter somewhat irregular; one stamen of the

inner set fertile, petaloid, with lateral anther, the two
others of the inner whorl transformed into enlarged

staminodia; usually 1 or 2 of the outer whorl also

present as petaloid staminodia; ovary inferior, 3-celled,

rarely 1-2-celled; ovule 1 in each cell; style flat and
twisted or lobed: fruit a capsule or berry; seeds with

perisperm, and aril; embryo curved.

Marantaceae has 12 genera and about 100 species, of

damp situations in the tropics, mostly American. The

largest genus is Calathea with 60 species. The family
is related to the Cannaceao, Zingiberacea-, and Musa-
cese. The joint at the summit of the petiole, the type
of stamen-irregularity, the 1-seeded cells of the ovary,
and the curved embryo are distinctive.

The rhizome of Maranta arundinacea is cultivated in

tropical America, and furnishes themaranta arrowroot of

commerce; rhizomes of some other species are eaten.

Many species are ornamental, mostly for conservatory.
Five or 6 genera are in cultivation in America, as

Calathea (Rattlesnake Plant); Maranta; Phrynium;
Stromanthe; Thalia.

Order 21. MICROSPERM.*

46. Orchidaceae (from the genus Orchis, an ancient

name of these plants). ORCHID FAMILY, tig. 13. Her-

baceous plants of very diverse habit and structure; ter-

restrial, epiphytic or saprophytic, sometimes climbing;

the terrestrial with fibrous roots or with thickened tuber-

like roots, the epiphytic often with the base of the leaf

and adjoining stem swollen, forming a pseudobulb; the

saprophytic without chlorophyll ;
the epiphytic often with

aerial hanging roots ate provided with a water-absorb-

ing layer (velamen) : leaves alternate, succulent, coria-

ceous or membranous, linear to oval: flowers bisexual,

rarely unisexual, irregular, epigynous; perianth of G

parts, in 2 series, usually all petaloid; one petal larger,

forming the lip (labeUum) ;
stamens originally 6, but all

except 1 or 2 wanting, or reduced to staminodia, united

with the pistil; pollen-grains compound, granular, or

aggregated into masses (pollinia) which are cither free

in the anther or attached by a stalk to a viscid apical or

stigmatic gland; carpels 3; ovary inferior, 1- or 3-cclled;

ovules very numerous; style united with tbe stamens to

form the column; stigma in the front of the column, or

on a projecting lobe: fruit a capsule; seeds very minute.
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This is an important family of more than 400 genera
and between 6,000 and 10,000 species. Orchids are very
widely distributed, except in the arctics, but are most
numerous in the tropics. Those of temperate regions
are mainly terrestrial; those in the tropics commonly
epiphytic. The large genera are Epidendrum, 500 spe-

cies; Habenaria, Dendrobium, Bulbophyllum, and Un-

cidium, 200^600 species each; Masdevallia, Odonto-

glossum, and Maxillaria, each 100 or more species.

From the standpoint of the intricate and very special

mechanisms evolved in order to insure cross-pollination,

the orchids are the most wonderful of our insect-

pollinated plants. For a detailed account see Darwin's

"Fertilization of Orchids," or Kernerand Oliver's "Natu-

ral History of Plants." In general, the insect visiting the

showy flower for the honey comes in contact with the

sticky gland above the stigma, thereby pulling it out,

along with the attached pollen masses. While the insect

is going to another flower, the pollen masses dry and
bend down until they are in position to strike the viscid

stigma, which tears away and retains some of the pollen.

The method of pollination in Cypripedium is fundamen-

tally different. Some orchids (e.g., Catasetum) possess a

sensitive explosive mechanism that forcibly ejects the

pollen mass, often to the distance of 2 or 3 feet. The
minute seeds of the orchids are well adapted to be

disseminated by the wind and find lodgment in the

crevices of the bark of trees and on other supports.
Orchids are divided into large groups as follows:

Group I. Diandrse. The two lateral stamens of the

inner whorl fertile, the dorsal of the outer whorl

staminodial or fruitful, the others absent. Cypripe-

dium, Selenipedium, Paphiopedilum, and others.

Group II. Monandrae. The dorsal stamen of the

outer whorl fruitful, all the others wanting. By far

the majority of the species belong here. Subgroup I.

Pollinia connected by caudieles with a gland at base

of anther near stigma. Subgroup 2. Pollen without

caudieles or with these attached to a gland at apex of

anther.
The family is very distinct and easily distinguished.

Its only near relatives are the Burmanniaceae. The

peculiar structure of the stamens and pistil, together
with the minute exalbuminous seeds are distinctive.

The Orchidaccae is perhaps the most important

family from the standpoint of ornamental gardening.
To grow these singular, fantastic, showy, and often

sweet-scented flowers has in recent years become almost

a craze. It is estimated that, whereas Linmeus knew
but a dozen exotic orchids, at the present day more
than 2,500 are known to English horticulturists.

Plants in the family useful for other purposes are few.

The most important is vanilla, derived from the capsule
of Vanilla planifolia of Mexico, and now widely culti-

vated in the tropics. Faham (Angrxcum fragrans of

Bourbon) has a fragrant, bitter-almond-like taste; the

leaves are used for indigestion and tuberculosis, and are

known as Bourbon tea. Salcp is derived from the

roots of various terrestrial orchids of the Mediterra-

nean region. The roots of helleborine (Epipaclis lali-

folia) are used for rheumatism. The root of Spiranthes
diurelica of Chile is renowned as a diuretic. The flow-

ers of Habenaria conopsea are used for dysentery. Spi-
ranthes aulumnalis and Habenaria bifolia are said to

be aphrodisiac. The roots of Cypripedium paniflorum
var. pubescens are frequently used in America as a
substitute for valerian.

CLASS II. DICOTYLEDONE.E
Sub-class 1. Archichlamydese (Choripelalse and Apetalx)

Order 22. VERTICILLALES

47. Casuarinaceae (from the genus Casuarina, de-

rived from the resemblance of the branches to the

feathers of the bird cassowary). CASUARINA FAMILY.

Fig. 14. Shrubs, or much-branched trees, with the habit
of the horse-tail (Equisetum) or Ephedra: branches

whorled, jointed, striate: leaves replaced by striate,

many-toothed sheaths: flowers monoecious ordioscious,
the staminate in spikes, the pistillate in heads ; perianth
of the staminate flower of 2, rarely 1, bract-like parts;
stamen 1; perianth of the pistillate flower 0; ovary
1-celled, rarely 2-celled, 2-4-ovuled; stigmas 2: fruit

14. CASUARINACEJ:: 1. Casuarina, a, portion of male inflores-

HLOHANTHACE.E: 4. Chloranthus, a, flower, vertical section;

dry, often samaroid, inclosed by the woody valve-like

bracts; seeds 2, or 3-4, orthotropous, ascending.
A single genus containing about 20 species occurs in

Australia and the neighboring islands, extending to

Madagascar and to southeast Asia. The family is very
distinct and its relationships are in doubt. It is placed
here in the system because of the simple flowers. The

peculiar habit, reduced staminate flowers, and peculiar
fruit are characteristic.

The wood of Casuarina equisetifolia is very hard, and
called ironwood. It is used in ship-building, and by the

Indians for war-clubs; the powdered bark is used to

dress wounds, or for diarrhea. A brown dye is obtained

from the same plant.
A few species of Casuarina (Beefwood, She Oak) are

cultivated in the South for timber and ornament.

Order 23. PIPEEALES

48. Saururaceae (from the genus Saururus, meaning
lizard's tail, in allusion to the long slender spike).

LizARD'S-TAIL FAMILY. Fig. 14. Herbs : leaves alternate,

large and broad: flowers bisexual, regular, in a long,

dense spike; perianth 0; stamens 6 or fewer, hypo-

gynous or united with the pistil; carpels 3-4, separate,

or united in to a 3-4-celled ovary; ovules 2 to several,

parietal; stigmas as many as the carpels: fruit of

follicles, or a lobed berry.
Three genera and about 4 species are found in tem-

perate or subtropical Asia and North America. The

family is related to the Piperacea, with which it is

frequently united. From that family it differs in

having several carpels in each flower and several

parietal ovules for each carpel.

Saururus cernuus (lizard's tail), a native herb, is

in the trade as a garden plant for wet soil.

49. Piperacese (from the genus Piper, an ancient

name of pepper). PEPPER FAMILY. Fig. 14. Herbs,

shrubs, or rarely trees: leaves alternate, rarely opposite

or whorled: flowers in dense spikes, bisexual, or uni-

sexual, regular; perianth 0; stamens 1-10; ovary
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1-celled; ovule 1, basal; stigmas 1-4, rarely more, sessile:

fruit a dry or fleshy berry.
There are 9 genera and about 1,025 species, confined

to the tropics. The largest genera are Piper with 600

species and Peperomia with 400 species. The family is

related to the Saururaceae, with which it is often united;
otherwise it stands alone as a distinct type, the system-
atic position of which is uncertain. The spicate inflores-

cence, naked flowers, and 1-celled, 1-seeded ovary are

distinctive.

The unripe fruit of Piper nigrum (Java, etc.) yields
black pepper. The ripe fruit of the same plant yields
white pepper. Long pepper is the whole spike of

P. longum of India. The drug cubebs is obtained

from P. Ciibeba. Betel consists of the leaves of

P. Belle, which in India are mixed with the areca nut
and masticated (p. 16). From an extraction of the roots

of P. methysticum (ava, or kava-kava), mixed with

the milk of coconuts, an intoxicating drink is made in

the Pacific Islands. Some species of Peperomia are

eaten as salads; others chewed as betel.

Some genera are in cultivation in America as green-
house foliage plants: Peperomia, 10 or more species;

Piper (Pepper, Black Pepper, Japanese Pepper).

50. Chloranthacese (from the genus Chlaranthus,

signifying green flowers). CHLORANTHUS FAMILY. Fig.

14. Herbs, shrubs or trees: leaves opposite: flowers

bisexual or unisexual, regular, very small, subtended

by bracts, and mostly borne in spikes; perianth 0;
stamens in the bisexual flowers 1-3, united with each
other and with the ovary; in the staminate inflorescence

inserted on a common axis and forming a spike;

carpels 1, with 1 pendent ovule; stigma sessile: fruit

drupaceous.
Three genera and about 35 species occur, in tropical

America, East Asia, and the islands of the Pacific

Ocean. The family is related to the Piperacese and
Saururaceae. The opposite leaves, the few stamens,
which are often unilaterally united with the 1-celled

ovary, and the suspended ovule, are peculiar.
The roots of Chlaranthits officinalis have a camphor-

like odor, and are used in the East as a febrifuge.
One species of Chloranthus is grown in greenhouses

for foliage and berries.

Order 24. SALICALES

51. Salicacese (from the genus Salix, the classical

Latin name). WILLOW FAMILY. Fig. 15. Shrubs or

trees, creeping in the arctics: leaves alternate, simple:
flowers dioecious, both sexes in catkins, 1 flower to each

scale; perianth 0; disk present, cup-shaped or finger-

like; stamens 2-many, separate or united; ovary often

pedicelled, 1-celled; placentae 2, parietal; ovules numer-
ous; stigmas 2, often each 2-lobed: fruit a capsule;
seeds with a basal tuft of long hairs.

Salicacese has 2 genera and about 180 species, of

which 160 belong to the genus Salix; inhabitants of

the north temperate and arctic zones
;
a few in the

tropics and in South Africa. The family is not definitely
related to any other family, though possibly to the
Tamaricaceae. The flowers of both sexes in catkins,
the glandular disk, and the dehiscent many-seeded
capsule with comose seeds, are distinctive.

The bark of many species has been used for inter-

mittent fevers and for tanning leather. A yellow dye
occurs in the bark of Populus alba and P. iremula,
also in Salix alba, S. daphnoides, and others. The
resinous buds of P. balsamifera, or tacamahac, furnish
American balm of Gilead. The staminate catkins of

S. xgyptiaca are odoriferous and are used in the East
in medicinal waters, as a cordial, and as a sudorific.

Willow and poplar wood is soft and light. The twigs
of several specie of Salix are universally used in

basket-making.
The two genera are in cultivation in America, as

ornamental plants and for shelter-belts and basket-
work and sometimes for timber: Populus (Poplar, As-

pen, Tacamahac, Balm of Gilead [not the original],

Cottonwood, Abele); and Salix (Willow, Osier).

Order 25. MYRICALES

52. Myricaceae (from the genus Myrica, the ancient
name of the Tamarisk). SWEET GALE FAMILY. Fig. 15.

Shrubs or trees: leaves alternate, usually simple, resin-

ous: flowers monoecious or dioecious, in catkins or

spikes, single for each bract; perianth 0; stamens 4-6,
or 16, in the axil of the bract (scale); ovary 1-celled,

1-ovuled; stigmas 2: fruit a drupe, usually slightly
horned by union with the bracteoles; seed solitary,

orthotropous, basal.

15. SALICACE*: 1. Salix, o, male flower; 6, female flower; c.

cross-section ovary. 2. Populus, a, male flower; 6, dehiscing fruit,

MYRICACE^E: 3. Myrica, a, male flower; b, female flower. Juo-
LANDACE.: 4. Juglans, a, diagram male flower; fc, diagram female

flower; c, vertical section female flower. BETULACE^E: 5. Corylus,
a, diagram male flower; 6, diagram female flowers. 6. Betula, a,

male flowers; b, female flowers; c, diagram male flowers; d, diagram
female flowers. 7. Alnus, a, male flowers; b, female flowers; c, dia-

gram male flowers; d, diagram female flowers, (s, scale; a, 6, and c,

bractioles of the first, second and third orders; p t perianth; g,

gland. }

One genus with about 35 species is generally dis-

tributed over the more temperate parts of the earth.

The Myricaceae are related to the other amentiferous

families, e.g., Juglandaccae. Fagacea; and Betulaceae.

The indehiscent, 1-seeded fruit, basal seeds, two

carpels, absence of perianth, and simple leaves are

characteristic of the family.

Myrica Gale and other species are used for tanning
leather. M. Gale has also been used in the preparation
of beer. The wax from the drupelets of M. cerifera

and M . carolinensis is used for making candles. The
fruit of M. sapida and M. Nagi is edible. M. (Comp-
tonia) asplenifolia has been used as a tonic. A volatile

oil is obtained from the fruits of M. Gale. The root

of M. cerifera is emetic and purgative.
M. Nn'gi is cultivated in California for the edible

fruit. M. asplenifolia, native in the United States, is

grown for ornament. Other species are sometimes

planted.
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Order 26. JUGLANDALES

53. Juglandaceae (from the genus Juglans, a con-
traction of the Latin Jams glans, the nut of Jupiter).
WALNUT FAMILY. Fig. 15. Trees or shrubs, often resin-

ous: leaves alternate, exstipulate, pinnately compound:
flowers monoecious, small; the staminate in drooping
catkins with single perianth of 4 parts, or rarely 0, one
flower for each bract; the pistillate 2-3 together, with

perianth of 4 parts wlhorent to the ovary as are also

the bract and bracteole; ovary inferior, 1-celled; ovule

1, basal, orthotropous; stigmas usually 2- or 4-branched:
fruit a nut with a fleshy exocarp, or bursting irregularly,
or 4-valved, or winged.

In this family are 6 genera and about 35 species of

the north temperate zone. The largest genus is Carya
with 10 species. The family is related to other Amen-
tiferae, e.g., Myricacese, Fagacese, and Betulacere. The
indehiscent, 1-seeded fruit, basal seeds, 2 carpels,

perianth and pinnate leaves are distinctive. Fossil

species are known.
The wood of English walnut is highly valued, but

that of Juglans nigra (black walnut) is one of the

most valuable of woods. Hickory wood is prized for

its hardness and toughness. The fruits of the English
walnut (J. regia), butternut (/. cinerea), and of

species of Carya (hickory) are among the most im-

portant food-nuts. The leaves and bark of Carya and
Juglans are purgative. Green dyes are obtained from

Carya tomentosa, and yellow from C. ovata, C. sid-

cata, and C. glabra. Walnut oil and hickory oil are in

the trade.

The cultivated genera in America are Carya or
Hicoria (Hickory, Pecan, Bitternut, Pignut, Mockernut,
Shellbark, Kingnut), native and hardy; Juglans
(Wabaut, Butternut, English Walnut), ornamental, fruit,

and timber; Platycarya, ornamental; Pterocarya, orna-
mental.

Order 27. FAGALES

54. Betulaceae (from the genus Betida, the ancient
Latin name of the birch). BIRCH FAMILY. Fig. 15. Trees
or shrubs: leaves alternate, simple, mostly pinnately
parallel -veined: flowers monoecious, regular, much
reduced; the staminate in slender catkins; the pistillate
in short spikes, rarely in flexuous catkins or geminate;
3 flowers, rarely by reduction 2 or 1 flower behind each

bract; perianth of the staminate flower single, 2^-lobed
or 0; stamens 2-10; perianth of the pistillate flower

absent in Betula and Alnus, in other genera an epigy-
nous crown of several tiny scales

; ovary inferior, origi-

nally 2-celled and each cell 1-ovuled, but only one cell

and 1 seed maturing; stigmas 2: fruit an indehiscent

nutlet, often winged; either separating from the bract
and bracteoles (Alnus, Betula), or falling with them, in

which case these organs form a protective involucre

(Corylus), or a winged or bladdery organ concerned in

seed -dissemination (Carpinus, Ostrya); seeds anatro-

pous, exalbuminous.
Six genera and about 75 species inhabit the extra-

tropical northern hemisphere; many are arctic, some of

which are creeping. Fossil species are known. The
family is related to the Fagacese and other amentif-
erous families. The pistillate flowers in spikes, the

presence of a perianth in one or the other sex, the

cymose group of flowers for each bract, the 2 carpels,
and the single integument of the seed are characteristic.

The wood of Alnus and Betula is prized by wagon-
makers, cabinet-makers and turners; charcoal for gun-
powder is made from this wood. The twigs of Betula
are made into brooms. The bark of Betula papyri/era

strips off in thin plates and is used for making canoes
and for writing-paper. The very thin bark-layers of B.

Bhojpattra of India also furnish writing-paper. Vinegar
and beer are made from the sugary sap of Betula, which
is also considered an efficient antiscorbutic. The bark

of Alnus and Betula is used in tanning Russia leather,
and other kinds. Hazelnuts are the fruit of Corylus;
filberts of Corylus Avellana. Oil of betula has a flavor
like wintergreen. The wood of Ostrya is very hard and
prized for beetles. The wood of all the Betulacese is

good for firewood.
Several genera are in cultivation in America for orna-

ment or for the fruit (Corylus) such as: Alnus (Alder);
Betula (Birch); Carpinus (Hornbeam Tree, Blue
Beech, Water Beech) ; Corylus (Hazel, Filbert, Cobnut) ;

and Ostrya (Hop Hornbeam, Ironwood, Leverwood).
55. Fagaceae (from the genus Fagus, the classical

name, in allusion to the esculent nuts). BEECH FAMILY.
Fig. 16. Trees or shrubs: leaves simple, alternate: flow-
ers monoecious; the staminate in slender catkins, one
flower with each bract and a perianth of 4H> parts; the

pistillate solitary or in groups of 3, epigynous, the

perianth reduced; ovary mostly 3- or 6-celled; ovules
2 in each cell, suspended, all but one

jn
the ovary

aborting; integuments 2; stigmas 3: fruit a 1-seeded

nut, which singly, or in a group of 2-3, is surrounded by
a special involucre.

The family has 5 genera and about 600 species, all

natives of the subtropical and temperate northern

hemisphere, except the antarctic genus, Nothofagus.
The largest genera are Quercus with 200 species, and
Pasania with 100 species. The family is related to the

Betujacea; and other amentiferous families; but the
staminate flowers alone in catkinj, the indehiscent 1-

seeded fruit, the 3 carpels, and the special involucre
are distinctive. There has been much debate as to the

morphology of the involucre, whether it is composed
of the bracteoles of the little dichasium, or represents
sterile scales of the condensed catkin, or is a wholly
new outgrowth of the subfloral axis. The latter is a
recent view of Engler. This involucre becomes the
bur in beech and chestnut, and the cup in the oak.

The wood of white oak, red oak and many other species
is very valuable, as is also that of beech and chestnut.

The bark of Quercus Suber of Spain yields bottle-cork.

The bark of Q. velutina of America is called quercitron,
and is used to dye yellow. The kermes insect, which
furnishes a crimson dye, lives on Q. coccifera of the

Mediterranean. The stings of gall insects produce the

commercial oak-galls from which tannic and gallic

acid are obtained, and from which ink was made. Offici-

nal creosote is distilled from the tar of species of Fagus.
The nut-like fruits of Castanea, Fagus, Quercus Ilex,

Q. Robur, and Q. &qilops are eaten. The cups of Q.

SEgilops are sold for dyeing black and for tanning. The
bark from many species of this family is used for tan-

bark.
In America several genera are cultivated for ornament,

food, and timber: Castanea inc. (Chestnut, Chinqua-
pin); Castanopsis Fagus (Beech); Nothofagus, little

known; Quercus (Oak, Black Jack).

Order 28. UHTICALES

56. Ulmaceae (from the genus Ulmus, the classical

name). ELM FAMILY. Fig. 16. Trees or shrubs with-

out milky juice: leaves alternate, usually oblique: flow-

ers bisexual or unisexual, regular, small
; perianth simple ;

parts 4-5, rarely 3-7; stamens of the same number

opposite the sepals, rarely twice as many, not elasti-

cally incurved; ovary superior, 1-celled, 1-ovuled; the

ovule suspended, anatropous; stigmas usually 2: fruit

nut-like, drupaceous, or winged.
Thirteen genera and about 140 species are generally

distributed in all but the polar regions. The largest

genus is Celtis, with 60 species. The family is closely
related to the Urticacese and Moraces. Its non-
elastic stamens, and suspended anatropous seeds are

important distinguishing characters.

The seeds of some species of Celtis are edible. The
wood is used to make wind instruments, and the like.
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Elm wood is of use in the crafts. The mucilaginous
bark of slippery elm ( Uimusfulva) is used for poultices
and coughs. The fragrant wood of Planera Abelicea of

Crete is false sandalwood.
There are several genera in cultivation in America.

Among these are: Aphananthe, ornamental; Celtis (Net-
tle Tree, Hackberry, Sugarberry), hardy, ornamental;
Planera (Water Elm), ornamental; Ulmus (Elm), orna-

mental, and for timber; Zelkova, ornamental.

57. Moraceae (from the genus Morus, the classical

name). MULBERRY FAMILY. Fig. 16. Herbs, shrubs, or

trees, sometimes climbing: juice milky: leaves alternate:

flowers dioecious or monoecious, regular, small, mostly
in heads or spikes, or lining the hollow pyriform fleshy
axis of the inflorescence (Ficus); perianth single, of 4.

rarely 2-6, imbricated parts, more or less united and
fleshy in the pistillate flower; stamens of the same num-
ber and opposite the sepals, usually inflexed in the bud
and elastic; ovary superior, sessile or stipitate, 1-celled,

1-ovuled; the ovule suspended, amphitropous, rarely

16. FAOACE^E: 1. Quercus, a, male flowers; 6, female flower;
c, diagram female flower; d, fruit. 2. Caatanea, o, diagram female
flower; fc, involucre and 3 fruits. ULMACE.E: 3. Ulmus, a, flower;
6, fruit. MORACE.E: 4. Morus, a, male flower; b, fruit. 5. Humu-
lus, a, female flower; 6, vertical section fruit. 6. Cudrania, pistil.
7. Ficus, vertical section female inflorescence (for explanation of
letters see Fig. 15).

basal; stigmas 1-2: fruit an achene or drupe envel-

oped by the fleshy perianth, or on a fleshy gyno-
phore, or composed of achenes in a fleshy hollow com-
mon receptacle.

Moracese contains 55 genera and about 950 species,

mostly of tropical distribution, 6 species of which are
native in the eastern United States. The largest genus is

Ficus with 600 species. The family is frequently united
with the Urticacese and differs from that family only
in the presence of milky juice, in the two stigmas, and
in the usually, suspended seed. From the Ulmacese it

differs in the inflexed elastic stamens.
The fruit of the black mulberry (Morus nigra) has

been eaten since earliest times. Those of M . rubra (red

mulberry), and M. alba are also used for food. The
bread fruit (Arlocarpus incisa) of the South Sea
Islands is now cultivated for food everywhere in the

tropics. The leaves of Morus indica are eaten in India;
those of M. rubra in America. M . serrata is cultivated
for fodder. The fig is the fleshy receptacle of the inflo-

rescence of Ficus Carica. For the structure and pollina-
tion of this remarkable plant see Kerner and Oliver's
"Natural History of Plants." The leaves of Morus are
diuretic and anthelmintic. The juice of Anliaris toxi-

caria is used by the Javanese to poison arrows. Hops
are used in medicine, also to flavor beer. Hashish,
bhang or Cannabis indica is obtained from Cannabis

saliva, and is much used in the East as a narcotic to
chew and smoke like opium. The fibers of C. saliva are

-hemp. The bark of Broussonctia furnishes clothing to
the South Sea Islanders. The wood of Madura auran-
tiaca is flexible; the yellow juice of the fruit of this

plant was used by the Indians to paint their faces.

Cudrania javanensis yields a dye. The milky juice of

Ficus elastica and other species yield commercial rub-
ber. F. indica is a banyan tree of India. F. religi-
osa is the sacred fig. The leaves of various species of

mulberry are used to feed silkworms. Shellac is ob-
tained from a small hemipterous insect which lives on
F. laccifera and F. religiosa in India.

Several genera are in cultivation in America, the

majority in the far South. Among these are: Arto-

carpus (Bread Fruit, Jack Fruit), cultivated in the
West Indies and in botanical gardens; Brosimum
(Bread Nut), tropical; Broussonetia (Paper Mul-
berry), ornamental, semi-hardy; Cannabis (Hemp),
grown for fiber or ornament; Cudrania, grown for

hedges; Ficus (Fig, India Rubber Plant, Banyan
Tree, Creeping Fig, Peepul Tree), grown in warm re-

gions and in the greenhouses; Humulus (Hops), grown
for the fruit; Maclura (Osage Orange), for hedges;
Morus (Mulberry), for fruit, and leaves for silkworms.

58. Urticaceae (from the genus Urtica, the classical

Latin name of the plant, signifying to burn). NETTLE
FAMILY. Fig. 17. Herbs, shrubs or trees, rarely climb-

ing: leaves alternate or opposite: flowers unisexual,

regular; perianth single, rarely 0, usually green, con-

sisting of 4-5, rarely 2-3, separate or united parts, im-
bricated or valvate; stamens as many, and opposite
the segments, inflexed and uncoiling elastically; ovary
sessile, or pedicelled, or rarely united with the perianth,
1-celled, 1-ovulcd; style 1; stigma feathery: fruit an
achene or drupe; seeds basal, orthotropous; embryo
straight.
The 41 genera and about 475 species are mainly

tropical, a few in North America and fewer in Europe.
The largest genus is Pilea, with 100 species. The family
is very closely related to the Mpracese and Ulmacese,
with which it was formerly united. The apetalous
anemophilous flowers, with elastic stamens opposite
the sepals, and the 1-cclled ovary, with a single basal,

orthotropous seed, are distinctive. Many of the Urti-

cacea; are covered with stinging hairs containing formic
acid. The common nettles are examples. Cystoliths
are common in the leaves.

Parietaria diffusa and P. erecla contain niter, and
have been used as diuretics. Nettles were used by
doctors to flog patients in order to produce a counter
irritation of the skin, a practice called "urtication."
Other species have been used locally as medicine.

Laportea stimulans has been used as a fish-poison. The
bast fibers of many species are useful; e.g., Urtica dioica,
U. cannabina, Laportea canadensis, and especially the
China grass or ramio (Bashmerin nivea). The fibers of

this latter have long been used in the Netherlands. The
young foliage of many Urticaceae is used as spinach.
The tuberous root of Pouzolzia tuberosa is eaten.

The following are in cultivation in America; three of

them are ornamental: Pellionia, a greenhouse creeper;
Pilea (Artillery Plant), a garden and greenhouse plant;
and Urera, a greenhouse shrub. The other genus,
Urtica (Nettle), is grown for fiber, and Boehmeria
occurs occasionally in cultivation.
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Order 29. PROTEALES

59. Proteaceee (from the genus Protect, from Proteus,
a self-transforming sea-god, in allusion to the great di-

versity of the genus). PROTEA FAMILY. Fig. 17. Shrubs
or trees, rarely herbs: leaves alternate: flowers bisexual,

rarely unisexual, regular or irregular; perianth of one

series, parts 4, separate or variously united, or labiate,

valvate; stamens 4, opposite the perianth parts,

hypogynous or inserted on the perianth; hypogynous
stalk (gynophore) usually developed, often bearing a

ring of scales, or swellings, or a cup; carpel 1; ovary
superior, 1-celled; ovules 1 to several; style slender;

stigma slender or enlarged : fruit unsymmetrical, capsu-
lar, drupaceous, or nut-like, or a samara or follicle;

seeds sometimes winged.
There are 49 genera and about 1,000 species, mostly

Australian, but many also in South Africa, and a few
in South America. The largest genera are Grevillea,
with 160 species; and Hakea, with 100 species. The
family is perhaps distantly related to the Loranthacese,
Santalacese, and Urticacese, but the relationship is

little understood. The 4 valvate sepals, 4 stamens,
and the unsymmetrical, 1-celled ovary, raised on an

appendaged gynophore are distinctive. The small
flowers are usually aggregated in heads or spikes
surrounded by bracts. The Proteacese, for the most

part, inhabit countries in which a very dry windy season
alternates with a rainy season, and many of them are

white-hairy.
Grevillea robusta, Knightia excelsa, Embothrium

coccineum, Leucospenniun conocarpum (redwood), and
Prolea grandijlora (wagen-boom) are useful for timber.
The wood of the last species is used for wagon-
wheels. The seeds of several species are eaten. A bit-

ter principle is found in Leucadendron argenteum of

Africa; a gum resin in Grevillea robusta of Australia.

A golden dye is obtained from the Australian Persoonia
saccate. Gevuina avellana (Chilean hazelnut) furnishes

an edible fruit, as does also Brabeium stellatifolium

(wild chestnut of South Africa), and Macadamia
ternifolia (Queensland nut). Banksia and Protea fur-

nish important bee-plants.
The genera in cultivation in America are mostly the

following: Banksia; Gevuina (Chilean Nut, Chile Hazel),
grown in California; Grevillea (Silk Oak), in greenhouse
and California

;
Leucadendron (Silver Tree of the Cape),

grown in California; Macadamia (Australian Nut), in

southern California; Protea, in southern California;

Telopea (Waratah, Warratau), in California.

Order 30. SANTALAJLES

60. Loranthaceae (from the genus Loranthus, meaning
thongflower, significance not clear). MISTLETOE FAMILY.
Fig. 17. Herbs or subshrubs, parasites or half-

parasites, with or without chlorophyll, rarely rooted
in the earth: leaves usually opposite, rarely alternate,
thick and green, or reduced to scales: flowers bisexual
or unisexual, usually regular; receptacle of the pistillate
flower cup-shaped, united with the ovary; perianth
undifferentiated, usually in 2 series of 2 or 3 parts each,
of which the outer may be calyx and the inner corolla;
stamens as many as the parts of the perianth and oppo-
site them, free, or united with the perianth; ovary 1-

celled, inferior; ovule 1, orthotropous; stigma 1, often
sessile: fruit a 1-seeded berry.
The 21 genera and about 600 species are mostly

inhabitants of tropical countries, but extend into the

temperate zone. One species reaches Newfoundland.
Loranthus, the largest genus, contains 200 species, and
Phoradendron contains 80 species. The family is

related to the Santalacese and Proteacese. The habit,
the cup-shaped receptacle, the position and number of
the stamens, and the 1-celled, 1-seeded fruit are dis-

tinctive. The fruits are often very viscid and easily
become fastened to the branches of trees where they

germinate and grow. The inflorescence is often much
reduced and inconspicuous.
The viscid substance of the fruit is called birdlime,

and is used for catching small birds. Various species
have been used locally as medicine. The mistletoe
(Viscum album) of Europe was worshipped by the
Gauls. When gathered from the oak it was considered
sacred by the Druids.

Phoradendron flavescens (American mistletoe) is

gathered and sold in the market.
61. Santalacese (from the genus Santalum, the

Latin name for sandalwood). SANDALWOOD FAMILY.
A family closely related to the Loranthacese, from which
it differs only in the more numerous ovules and the

general habit. The Santalaceas are commonly inde-

pendent plants or root parasites, while the Loranthaceae
are usually aerial parasites.
The Santalacese consists of 26 genera and about 250

species, in the temperate and tropical regions.

4b
17. URTICACE^E: 1. Urtioa, a, male flower; 6, female flower; c,

female flower, vertical section. PROTEACE.E: 2. Banksia, o, in-

florescence; b, flower. 3. Protea, flower. 4. o and 6, pistils of Pro-
teaceEe. LORANTHACE.E: 5. Phoradendron, a, inflorescence; b,

vertical section inflorescence. OLACACEJC: 6. Liriosma. flower. 7.

Lirioama, floral diagram.

The aromatic and sweet-scented wood of the tree,

Santalum album, has been used medicinally, and is

used in perfumery and cabinet-making. Other species
of Santalum, also of Fusanus, Acanthosyris, Colpoon,
and Exocarpus are also used in cabinet work. The
sweet flesh of the fruit of some species, the thickened

pedicels or oily seeds of others, are edible.

Queer tendril-like brushes on the fruits of the reduced

aerial genus Myzodendron of South America serve as

flying organs and later twine about the support.

Buckleya of the southeastern United States is some-
tunes cultivated; also Pyriilaria.

62. Olacaceae (from the genus Olax, signifying a fur-

row, application unknown). OLAX FAMILY. Fig. 17.

Trees or shrubs, sometimes twining or climbing, with

alternate, entire leaves: flowers mostly bisexual, regu-

lar; perianth single, the divisions (sepals?) 4-5, rarely 6,
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valvatc; stamens 4-10, often adnate to the perianth
or connate; disk present, diverse; earpels 3, rarely 2-5;
ovary superior, 1-celled, rarely falsely 3-5-celled;
ovule 1; style 1: fruit usually a drupe inclosed in the
accrescent and persistent perianth; seed albuminous.

Olacaceae has 25 genera and about 140 species of

tropical distribution, two of which reach southern
Florida. Olax is the largest genus. The Olacacese are
related to the Loranthaceae and Santalaceae.

8
18. AKISTOLOCHIACE.E: 1. Asarum, a, flower; b f floral diagram.

2. Aristoiochia, flower. PoL\aoNACE,E: 3. Fagopyrum, a, flower;
6. floral diagram. 4. Polygonum, sheathing stipule. 5. Kumrx,
fruiting calyx. CHENOPODIACE.E: 6. Chenopodium, a, flower; 6,

fruit. AMARANTACE.E: 7. Amarantus, a, fruit; 6, vertical section
seed. 8. Achyranthes, flower.

The family is of little economic importance. Some
species are valuable for their hard timber. The drupes
of Ximenia are eaten in Senegal. Olax zeylanica has a
fetid wood, used locally for fevers.

One species, Ximenia americana (hog plum) is

native in Florida and the tropics, and is of moderate
value for the fruit.

Order 31. AHISTOLOCHIALES

63. Aristolochiaceae (from the genus Aristoiochia,
in reference to its supposed medicinal properties in

connection with child-birth). BIRTHWORT or DUTCH-
MAN'S PIPE FAMILY. Fig. 18. Herbs or woody plants,
the latter mostly twining: leaves alternate, usually
broad and entire: flowers bisexual, epigynous, regular
or irregular; perianth of one series, the parts mostly 3,

connate, often petaloid, very diverse, sometimes regu-
lar with the parts nearly separate, sometimes with a

long tube which is swollen below, abruptly curved

above, and with an abruptly spreading entire border;
stamens 6-36, separate and inserted on the ovary, or
united with the style; ovary inferior, rarely superior, 4-

or 6-, rarely 5-, celled; ovules many; style 1; stigmas
4 or 6: fruit a capsule.

Five genera and about 210 species are known, 180

species of which belong to Aristoiochia. They are dis-

tributed in the warm parts of the earth, but are most
numerous in South America. Seven or 8 species are
native in northeastern North America. The family is

not definitely related to any oilier, but is placed pro-
visionally near the Polygonacee, not however because
related to that family, but because equally simple in
structure. Three scale-like organs between the perianth
and stamens in Asarum are probably true petals. The
flowers of most Aristolochiacese are lurid in color and
pollinated by flies. Many are carrion-scented and afford
an additional attraction for these insects. The perianth
in Aristoiochia assumes remarkable shapes, some of
which have led to the name "Dutchman's pipe."
The rootstock of Asorwn canadense (Canada snake-

root or wild ginger) is aromatically peppery, and used
to flavor wines, the breath, and the like. Aristoiochia

reticulata, of Arkansas, and Aristoiochia Serpentaria, of
the eastern United States, furnish the serpentaria of

medicine, used as a tonic and as a febrifuge. The
latter plant is Virginia snakeroot. The common name
arises from the reputed efficacy of these plants and
other species of the family as remedies for snake-bites.
The genera in cultivation in America are: Aristoio-

chia (Birthwort, Virginia Snakeroot, Dutchman's Pipe,
Pelican Flower, Goose Flower), hardy or greenhouse
twiners; Asarum (Wild Ginger, Canada Snakeroot),
low hardy border herbs.

Order 32. POLYGONALES

64. Polygonaceae (from the genus Polygonum, de-
rived from the Greek meaning many knees in reference
to the swollen joints of some species). BUCKWHEAT
FAMILY. Fig. 18. Herbs, shrubs, or trees, sometimes
twining: stem often knotty: leaves alternate, rarely
opposite, simple, usually with a sheathing stipular
growth (ochrea) at the base: flowers bisexual or unisex-

ual, regular; perianth apparently of one set, though
sometimes in 2 whorls, the parts usually 3, 5, or 6, dis-

tinct or connate at base, the inner set sometimes much
enlarged and modified with hooks, spines, wings, or

tubercles; stamens 1-15, usually 6, 8, or 9, usually op-
posite the perianth parts, mostly separate and hypogy-
nous; ovary superior or nearly so, compressed or 3-

angled, of 2-4-carpels, but 1-celled or falsely 3-celled;
ovule solitary; styles and stigmas 2-4: fruit a flat, an-

gled, or winged achene; seeds usually not inverted

(orthotropous).

Thirty genera and about 700 species occur, mostly
in the north temperate zone of both continents. The
largest genera are Polygonum, 150 species; Coccoloba,
125 species; Eriogonum, 120 species; and Rumex with
100 species. The family is not closely related to any
other, but is usually placed near the Chenopodiaceae
because of its simple floral structure and for want of a
better place. The stipular sheaths or, when absent, the
involucrate heads (Eriogonum), and 1-celled fruit with
a single orthotropous seed, are distinctive.

The foliage of the Polygonacese contains an acid, for

which reason it is frequently eaten as salads or pot-herbs.
Among plants used for this purpose are several species
of Rumex, petioles of Rheum Rhaponlicum, and Oxyria.
The seeds of buckwheat (Fagopyrum esculentum) con-
tain much starch and are made into flour. In medi-

cine, rhubarb (Rheum officinale), employed as a purge
and tonic, has been in use since earliest times, and its

origin is lost in antiquity, though probably it is a na-
tive of China. Yellow dock (Rumex crispus) is a tonic.

Smartweed (Polygonum Hydropiper) has an acrid juice
that will produce a blister. A blue dye is obtained
from P. tinctorium of China. The roots of Calligonum
Pallasia are used in Siberia to stay hunger; and the
fruits to quench thirst. The astringent drug, bistorta,
is from P. Bistorta. The leaves of P. orientate are
smoked like tobacco in China.

Several genera are in cultivation in America for

ornament and food. Among these are: Antigonon
(Mountain Rose, San Miguclito), very showy climbers;
Coccoloba (Sea Grape, Shore Grape, Pigeon Plum),
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trees both of greenhouse and the South, used for timber

and edible fruit; Eriogonum, garden plants; Fagopyrum
(Buckwheat), grain; Muehlenbeckia (cultivated as

Coccoloba or Tapeworm Plant), greenhouse; Poly-

gonum (Smartweed, Jointweed, Knotweed, Prince's

Feather, Kiss - me - over - the - garden - gate, Lady's

Thumb, Mountain Fleece, Secaline), hardy ornamental

herbs; Rheum (Rhubarb, Pie-plant, Wine Plant), food,

medicine, and ornament; Rumex (Dock, Sorrel, Sheep
Sorrel, Canaigre, Rais Colorada, Herb Patience, Spin-

age Dock, Curly Dock), ornamental plants, food-plants
and weeds.

Order 33. CENTROSPERM/E

65. Chenopodiaceae (from the genus Chenopodium,
which means goose foot, from the shape of the leaves).

GOOSEFOOT FAMILY. Fig. 18. Herbs, shrubs, or rarely
small trees, often very fleshy with reduced branching
and foliage, and very diverse and remarkable in form:

leaves alternate, rarely opposite, often fleshy or reduced

to scales: flowers bisexual or unisexual, regular, very
small; perianth of one series, the parts 1-5, separate
or united, greenish, imbricated, persistent; stamens as

. many as the perianth parts, or fewer, opposite them,

hypogynous or borne on the perianth, often connate;

hypogynous disk usually present; ovary superior,

1-celled, 1-ovuled; style and stigmas 1-4: fruit dry,

rarely fleshy, usually indehiscent, inclosed in the very
diverse perianth which is often hard, or fleshy, or

thorny, or hooked; embryo coiled.

This family contains 73 genera and about 550

species, distributed all over the world, but principally
confined to saline or alkaline habitats. A few have
become weeds in good garden soil. The family is

closely related to the Amarantacea;, Phytolaccacese,

Caryophyllacea? and Portulacaceac, all of which have
an annular embryo. The fleshy habit, absence of

scarious bracts, 1-celled, 1-seeded ovary, and coiled

embryo are distinctive. A remarkable family of lit-

toral plants, often with water-storing tissue, spines,

queer fruits, and the like.

The most important economic species is the beet

(Beta vulgaris), the enlarged root of which is used for

food and for sugar, the foliage as a pot-herb. Species
of Chenopodium, Atriplex, Spinacia and others are

eaten as greens. Of these spinach is the most famous.
The young shoots of Salicornia (glasswort, marsh sam-

phire) are eaten as a pot-herb and are pickled. These
shoots are also used for making glass and soaps be-

cause of the soda contained. The seeds of Chenopodium
Quinoa are made into flour in Peru. The foliage of Chen-

opodium Botrys and Chenopodium ambrosioides is fra-

grant-scented. The seeds of Chenopodium anlhelminli-

cum (wormseed) are a well-known vermifuge. Cheno-

podium mexicanum yields saponin. Atriplex hortensis

(orach) of Europe and Asia, yields an indigo dye, and
the leaves are edible. Soda is obtained by burning
many species. Salsokt Kali var. lenuifolia (Russian
thistle) is a bad weed.

Several genera are in cultivation in America, largely
for food, but some for ornament. Among these are:

Atriplex (Orach, Sea Purslane), food and ornament;
Beta (Beet, Mangel-wurzel, Mangel, Chard, Swiss

Chard, Spinach Beet) ,
food and ornament

; Chenopodium
(Good King Henry, Mercury, Markery, Feather Gera-

nium, Jerusalem Oak, Wormseed, Mexican Tea), orna-

ment, food, medicine; Cycloloma (Cyclone Plant),

ornament; Kochia (Mock Cypress), ornament; Spinacia
(Spinach, Spinage), food.

06. Amarantaceae (from the genus Amarantus, de-
rived from the Greek, signifying unfading', the bracts
are scarious and unchanging) . AMARANTH FAMILY. Fig.
18. Herbs, shrubs, or rarely trees: leaves opposite or

alternate, rarely fleshy: flowers bisexual or unisexual,

small, regular, usually surrounded by scarious bracts;

perianth simple, in one series of 5, rarely 1, 2, 3, or 4,

separate or united parts; stamens opposite the perianth
parts, of the same number or fewer, rarely more nu-

merous, hypogynous or perigynous, separate or united,
the stamen-tube often with fringed appendages at the

top; hypogynous disk usually present; ovary superior,
free or slightly united with the perianth, 1-celled,
1 to many-seeded; style 0, or 1, or several; stigmas vari-

ous: fruit a berry, an achene, or dehiscent by a lid;

usually surrounded by the perianth; embryo coiled.

The 40 genera and about 450 species are distributed

everywhere except in the arctics; most abundant
within the tropics. The family is very closely related

to the Chenopodiacese and Phytolaccaceso, also to the

Caryophyllaceje and Portulacacea. The single peri-

anth, scarious persistent bracts, and 1-seeded fruit

are distinctive.

Many species of Amarantus are eaten as greens.

Gomphrena arborescens is a tonic. Many Amaran-
tacea? are weeds in cultivated grounds. Some are im-

portant ornamental plants. The garden forms of

Celosia cristate are remarkable for their fasciated

inflorescence.

In cultivation in America are: Amarantus (Love-

lies-bleeding, Prince's Feather, Joseph's Coat), gar-
den annuals; Bosea, ornamental; Celosia (Cocks-

comb), garden annuals; Gomphrena (Globe Amaranth,
Bachelor's Button), garden annual; Iresine or Achy-
ranthes, bedding plants; Telanthera (Alternanthera),

bedding plants; Trichinium or Ptilotus, greenhouse.
67. Nyctaginaceae (from the generic name Nyctago,

a synonym of Mirabilis, meaning night, in reference to

the crepuscular or nocturnal flowering of the Four-

O'clock). FOUR-O'CLOCK FAMILY. Fig. 19. Herbs,

shrubs, or trees: leaves usually opposite, entire: flowers

bisexual, rarely unisexual, surrounded by an involucre

of separate or united bracts which incloses 1 or several

flowers; corolla absent; perianth parts united, very
diverse in consistency, form and color, often petaloid,

19. NYCTAGINACE*: 1. Mirabilis, a, flower; 6, floral diagram,
2. Neea, flower. PHYTOLACCACE.E: 3. Phytolacca, a, flower; 0.

floral diagram; c, vertical section of seed. AIZOACE.B: 4. Mollugo,

a, flower; b, vertical section of seed. 5. Aizoon, floral diagram. 6.

Mesembryanthemum, flower. PORTULACACEJS: 7. Calandnnia,
flower.



30 A SYNOPSIS OF THE PLANT KINGDOM

valvate or plicate, persistent after flowering, and often

woody or leathery, enveloping the fruit; stamens 1-30,
united at the base, unequal, hypogynous; ovary of 1

carpel, l-celled, 1-ovuled; style 1; stigma 1: fruit an
achene.
The family has 18 genera and about 150 species,

principally natives of America from Colorado to Chile.

A few are scattered in other parts of the world. The
largest genus is Pisonia with 40 species; Neea has 30

species. The family is related to the Phytolaccacea?.
The floral bracts, absence of corolla, persistent peri-
anth enveloping the very thin-walled fruit, and the

1-seeded, l-celled ovary, arc distinctive

The roots of Bcerhavia and of Mirabilis Jalapa are

purgative, and are sold as a substitute for jalap. The
foliage of several species of Bcerhavia is used as vege-
tables. The natives of the Hawaiian Islands catch
birds with the very sticky fruits of the native species.
The leaves of Neea theifera are used as tea in Brazil,
also as a black dye.

In America 3 genera are in common cultivation:

Abronia, garden annuals; Bougainvillaea, greenhouse
shrubs; Mirabilis (Four-o'clock, Marvel of Peru).

68. Phytolaccacese (from the genus Phytolacca, de-
rived from the Greek meaning plant and lac, in refer-

ence to the red juice of the fruit). POKEWEED FAMILY.

Fig. 19. Herbs, shrubs, or trees: leaves mostly alter-

nate, simple: flowers bisexual, rarely unisexual, regu-

lar; perianth of one series, divisions 4-5, separate, per-

sistent, not modified in fruit; stamens of the same
number as the parts of the perianth and alternate with

them, or more numerous, often connate at base, hypog-
ynous; disk obscure or annular; ovary usually supe-
rior, rarely inferior; carpels 1 to many, free, or united

into a several-celled ovary; ovules 1 for each carpel;

styles as many as the carpels: fruit a berry, utricle,

nut, or samara; embryo curved.
The pokeweed family contains 22 genera and about

100 species, mostly of tropical arid subtropical America
and South Africa. One species reaches the eastern

United States. All the genera are small. The family is

related to the Aizoaeese; also to the Caryophyllaceae,
Chenopodiacese, Nyctaginacese, and other families

with curved embryos. The several 1-seeded carpels
and non-accrescent perianth are usually distinctive.

The red juice of the fruit of Phytolacca decandra was
used by the American Indians for staining baskets, and
the like. The roots of this plant are medicinal (emetic,

cathartic), and the young shoots are eaten.

A few genera are in cultivation in America. Among
these are Phytolacca (Pokeberry, Pokeweed, Scoke,
Garget, Pigeonberry, Inkberry), native, hardy, rarely
cultivated as a pot-herb; and Rivina (Rough Plant),
ornamental garden and greenhouse plants.

69. Aizoacese (from the genus Aizoon, derived from
the Greek meaning always alivej

in reference to the

persistence of life in desert habitats). CARPET-WEED
or ICE-PLANT FAMILY. Fig. 19. Erect or prostrate,
often fleshy herbs or sub-shrubs, either the stem or the

leaves, or both, curiously modified to reduce surface

and store water; rarely ordinary herbaceous plants:
leaves opposite, alternate or whorled, simple and mostly
entire: flowers bisexual, regular, hypogynous or epigy-
nous; perianth of one set of

4^-5 separate or united

parts; stamens 5, alternating with the perianth parts,
or by the splitting up of each becoming very numer-
ous, in which case many of the outer are changed into

long, showy, petaloid staminodia, the whole then some-
what resembling the head of an aster; ovary 2-20-celled,

superior or inferior; placenta axial, basal, or parietal;
ovules mostly numerous; stigmas 2-20: fruit capsular
or nut-like; embryo curved or annular.

Eighteen genera and about 500 species are known,
of which 300 belong to the genus Mesembryanthemum;
mostly inhabitants of the desert or, at least, dry por-
tions of tropical and south-tropical regions. The large

genus, Meseinbryanthemum, is almost exclusively South
African, but reaches the Mediterranean. One species
of Aizoacea; (Sesuvium) is native in the eastern United
States. The family is related through some genera
to the Phytolaccacese; through others to the Caryophyl-
laceoe and Portulacacete. The annular embryo places
the Aizoaceffi in this group. The apetalous, often

falsely polypetalous, flowers, wit h several-celled ovary,
and curved embryo, are characteristic.

The fruits of Mesembryanthemum edule (Hottentot
fig) are edible. The leaves of Mesembryanthemum are
used as a vegetable on the borders of the African
desert. Tclragonia expansa (New Zealand spinach) is

cultivated as a pot-herb. Metembryanthemum crys-
tallinum (ice-plant) of the Mediterranean region, with
leaves covered with peculiar vesicular hairs filled with
a viscid liquid, which sparkles in the sunlight like frost,
is cultivated as a curiosity. Other species are cultivated
for their strange appearance.
Many species of Mesembryanthemum (Fig. Mari-

gold, and Ice-plant) are more or less cultivated in

America; also one species of Tetragonia (New Zealand

Spinach, New Zealand Ice-plant).
70. Portulacaceae (from the genus Portulaca, an old

Latin name of unknown origin). PUHSLANE FAMILY.
Fig. 19. Herbaceous orsuffruticose: leaves often fleshy,
sometimes connate: flowers bisexual, usually regular;

sepals 2; petals 4-5, rarely more, sometimes connate
at the base, fugaccous; stamens in 1 or 2 whorls, hy-
pogynous (except in Portulaca), equal in number to the

petals and opposite them, or double the number and

alternating with them, or fewer, or, by multiplication,

very many; ovary l-celled, with a free-central or basal

placenta; ovules 2 to many; style 2-3-parted: fruit a

capsule, opening by a valve or lid, rarely indehiscent;
embryo curved or annular.
Most of the 17 genera and about 150 species an;

inhabitants of the warmer, dry or arid regions, for

which their fleshy structure and frequently prostrate
or caespitose habit are an adaptation. They are most
abundant in South America and the Cape of Good
Hope; also common in western North America. The
Portulacacea; are most closely related to the Caryo-
phyllacese and Aizoacea;. The 2 sepals, l-celled ovary
with central placenta, several styles, and curved or

coiled embryo are distinctive. In the common pur-
slane and a few other species, the capsule opens by a

terminal lid, which, separating along a transverse line,

falls off and thus allows the seeds to escape. In Por-

tulaca the ovary is partly inferior.

Most of the Portulacacea! are mucilaginous; some are

slightly bitter and have been used as a mild tonic. The
herbage of Portulaca oleracea is eaten as a salad or as

greens, and is also said to be sedative and an antidote

for scurvy. Several species of Calandrinia, Talinum
and Claytonia, are used as pot-herbs. The roots of

Claytonia luberosa of Siberia are edible, as are also the

roots of the western Lewisia.

About one-third of the genera are in cultivation in

America. Portulaca grandiflora (Rose Moss) is orna-

mental; P. oleracea (Purslane or Pusley) is a pot-herb;
the Montias are also pot-herbs. Lewisia, Talinum,
Spraguea and Claytonia are mostly ornamental.

71. Basellaceae (from the genus Boaetio, the Malabar
name of the plant). BASELI.A FAMILY. Fig. 20. Climb-

ing, perennial herbs, rarely slightly woody: leaves alter-

nate, broad, often fleshy: flowers bisexual, regular, 2

bracteolate; sepals 2; petals 5, separate or connate,

imbricated, persistent; stamens 5, opposite the petals
and attached to their base; ovary superior, l-celled;

ovule 1, basal, curved; style and stigma 1-3: fruit,

indehiscent, inclosed in the corolla; embryo spiral.

There are 5 genera and about 15 species, all except
one species being confined to tropical America, mostly
in the Andes. Boussingaultia, the largest genus, con-

tains 10 species. The family is related to the Cheno-
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podiaceae with which it has been united; also to the

Polygonacese and Portulacaceae. The twining stem,
and the two sets of floral envelopes, together with the

1-celled ovary and single seed, are distinctive.

Basella alba (red and white spinach) is eaten as a

pot-herb. The starchy root of Ullucus luberosus is

eaten in Peru. It is used as a substitute for the potato,
which it resembles.

The genera apparently in cultivation in America are:

Anredera; Basella (Malabar Nightshade), grown as

ornamental greenhouse plants, or eaten as spinach; and

Boussingaultia (Madeira Vine, Mignonette Vine), orna-

mental garden or greenhouse plants.
72. Caryophyllacese (from the genus Caryophyllm, an

old botanical name for the clove pink [Dianthus], the

application of the name obscure). PINK FAMILY. Fig.

20. Herbs, rarely suffruticose, with opposite entire

leaves: flowers bisexual, rarely unisexual, regular; se-

pals 5, separate or united; petals 5, rarely wanting;
stamens twice as many as the petals, rarely fewer, hy-

pogynous or perigynous; carpels 3-5; ovary superior,
1-celled with a free-central or basal placenta; ovules 1

to many; styles 3-5: fruit a capsule, rarely a berry,

opening by valves or indehiscent; seed albuminous;

embryo strongly curved or coiled.

The pink family consists of 70 genera and from

1,200-1,500 species, distributed over all parts of the

earth, though most abundant in the temperate and sub-

20. BASSELLACEJE: 1. Boussingaultia, flower calyx removed.
CARYOPHYLLACE.E: 2. Silene, flower. 3. Agrostemma (Lychnis),
seed. 4. Arenaria, flower. 5. Sagina, flower. 6. Spergula, floral

diagram. 7. Paronychia, flower.

arctic zone. Many have become weeds in cultivated

ground and are now very widely dispersed. The
Caryophyllaceae are related to the Chenopodiaceae,
Amarantacese, Phytolaccaceae, Portulacaceae, Nyctagi-
naceae and Aizoacese, all of which have a coiled, curved
or annular embryo. Of these, the Phytolaccaceae proba-
bly represent more nearly the ancestral type. By most
recent authors (see Pax) the Illecebracese (Paronychia,
Anychia, Scleranthus and Herniaria) are included in

the Caryophyllaceae. The curved embryo, the 1-celled

ovary with several styles and central placenta, the 10

stamens, the 5 separate petals and the opposite entire

leaves are together distinctive.

The family is very naturally divided into two dis-

tinct tribes: Tribe I. Silenoidese. Sepals united form-

ing a tubular calyx; stamens hypogynous. This in-

cludes Silene, Lychnis, Dianthus, Tunica, Saponaria
and Gypsophila.

Tribe II. Alsinoidex. Sepals separate; stamens

mostly perigynous. Includes Spergula, Cerastium,
Stellaria, Arenaria, Sagina, Paronychia, Anychia,
Herniaria and Scleranthus.

In the Silenoidese, the long-clawed petals often have
a scale at the top, the five together forming a tiny
crown. Some species of Silene and Lychnis flower only
at night or in cloudy weather, and are pollinated by

night-flying moths. The bracts at the base of the flower
in Dianthus are distinctive. The petals of chickweed
are curiously 2-parted, simulating 10 petals.
The Caryophyllacea; are of little economic impor-

tance. Some were formerly used in medicine, but have
fallen into disrepute. The roots of Saponaria officinalis
contain a saponaceous substance, saponin, and have
been used for washing, whence the common name
"soapwort." Saponin is a powerful local irritant, and,
if applied strong, is said to kill either muscular or ner-
vous tissue. Speryiil'i urn nxix has been used as a
fodder plant. Many members of the family are well-

known ornamental plants, of which the most famous
is Dianthus Caryophyllus, the carnation pink.

Perhaps 20 genera (including Illecebracese) are

grown, mostly for ornament. Among these are: Are-
naria (Sandwort); Cerastium (Mouse-ear Chickweed);
Dianthus (Carnation, Clove Pink, China Pink, Plumed
Pink, Sweet William, Picotee, Grenadine); Gypsophila
(Baby's Breath); Lychnis (Ragged Robin, Maltese

Cross, Dusty Miller); Paronychia (Whitlow-wort);
Sagina (Pearl-wort); Saponaria (Bouncing Bet, Soap-
wort, Cow Herb); Silene (Catchfly, Campion, Wild

Pink); Spergula (Spurry); Stellaria (Chickweed, Star-

wort) ; Tunica.

Order 34. RANALES

73. Nymphaeaceae (from the genus Nymphxa, a
name intended for the white water-lilies; dedicated by
the Greeks to the water nymphs). WATER-LILY FAM-
ILY. Fig. 21. Aquatic herbs: leaves alternate: flowers

usually bisexual, regular, the organs, in part at least,

spirally arranged; sepals mostly 4, rarely 3, 5, 6, or 12;

petals 3-many, usually very numerous, hypogynous,
or more or less epigynous, often a distinct transition

to the stamens; stamens very numerous (rarely 6),

inserted with the petals; carpels rarely 3-4, usually

many, rarely distinct, usually cohering in a whorl or

sunken in the enlarged receptacle; stigmas radially

arranged on a sessile disk (as in poppy) or single:
fruit indehiscent or irregularly dehiscent, usually

fleshy; seeds several.

Nymphaeaceae has 8 genera and about 60 species,
distributed in all parts of the world, but more especially
in tropical South America. The family is closely
related to the other families with spiral structure of the

flower, as the Ranunculacese, Magnoliaceae and Dille-

niaceae. There is also a relation to Podophyllum of

the Berberidacese, and to the Papaveraceae. The habit,

spiral arrangement of floral parts, when present, the

numerous stamens, the usually coherent carpels, and
the type of fruit, are characteristic.

The leaves of Nelumbo are raised on long petioles,
those of Nymphaea usually float, those of Brasenia are

covered with a thick layer of slime, those of Victoria

regia are 5-8 feet in diameter and floating. The recep-
tacle of Nelumbo in fruit is like an inverted top with
the ripe 1-seeded carpels loosely rattling in small cavi-

ties on the flat surface. The Nymphaeaceae in stem-
structure and character of the embryo shows a transi-

tion to the monocotyledons.
Because of then- unique appearance among plants,

some species were venerated by the ancients. The lotus

of the Egyptians, represented on their monuments
and statues of their gods 5,000 years ago, was

Nymphsea cserulea or Jv. Lotus, though Nelumbo

nucifera has long passed under that name. (See arti-

cle on Nymphsea.) The rootstocks of the Nymphaea-
ceae contain abundant starch, mucilage and sugar,
which render them nutritive. The seeds are edible

and the negroes of the Nile used them as millet. The

Egyptians still eat the seeds and rootstocks. The
seeds and rootstocks of Euryale ferox are cultivated

and eaten in China.
In the American trade a few genera appear. Cabomba

(Fish-Grass), with dissected submerged leaves and
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white flowers, is grown in aquaria; Brasenia (Water
Shield) is grown in aquatic gardens, as are also various

species of Nuphar (Yellow Water-Lily, Spatterdock,
Cow Lily); Nymphsea (White Pond-Lily); Nelumbo
(Indian Lotus, so-called Egyptian Lotus, and Water
Chinquapin); Victoria regia; and the similar Euryale
ferox. The white water-lilies have latterly been called

Castalia, but the name Nymphsea as applied to them
has good historical standing and is retained in this

work; Nuphar is still held for the yellow pond-lilies.
74. Trochodendraceae (from the genus Trochoden-

dron, from the Greek wheel, plus tree). TROCHODEN-
DRON FAMILY. Trees or shrubs: leaves alternate or

opposite, with oil-glands: flowers bisexual or unisexual,

21. NYMPH<EACE.:: 1. Nelumbium, fruit. 2. Nymphsea, flower.

3. Nuphar, fruit. RANUNCULACE*:
_4. Ranunculus, o, flower; 6,

fruit. 5. Aquilegia, fruit. 6. Clematis, fruit. 7. Petals of various

genera, a, Coptis ; b, Eranthis ; c, Ranunculus; d, Aquilegia; e,

Aconitum.

regular, hypogynous or perigynous; sepals and petals

wanting; stamens numerous, spirally arranged; car-

pels separate, sometimes half immersed in the recep-
tacle, 2 to many in one whorl; ovules 1 to many: fruit a

follicle, or indehiscent.

Only 3 genera and 6 species are known, all of Eastern
Asia. The family is closely related to the Magnoli-
aceae, in which it has been included by many authors.
It has the same spiral structure of the flower, and sepa-
rate carpels, but the perianth is wanting.

Trochodendron is one of the very few angiosperms
in which the secondary wood is made up entirely of
tracheids with bordered pits, without true vessels, as
in the Conifers.
The family is of little economic value. The wood of

some species is used locally. In America, Cercidiphyllum
japonicum and Euptelea polyandra are in cultivation
as hardy, ornamental woody plants.

75. Ranunculaceae (from the genus Ranunculus,
from the Latin signifying a little frog, because many of
these plants are aquatic or marsh plants). BUTTERCUP
FAMILY. Fig. 21. Herbs or shrubs of diverse habitlow-
ers bisexual rarely unisexual, spirally constructed except
often the perianth, regular or irregular; sepals 3 to

many, usually 5, separate, often petaloid; petals 3 to

many, or 0, often in the form of honeyglands; stamens
usually very numerous, hypogynous; carpels 1 to many,
usually separate: fruit an achene or follicle, rarely a
capsule or a berry; seeds with endosperm.
The 27 genera and about 680 species are distributed

mainly in the north temperate and subarctic regions.
Clematis, Anemone and Delphinium cross the equator
southward. The largest genus is Ranunculus. The
family is related to the Magnoliacese, Annonaceae, Dil-

leniaceao, Nymphaeacea;, and other families with
acyclic flowers and numerous carpels. The spiral
floral structure, the numerous hypogynous stamens,
and the usually separate carpels are the most dis-
tinctive characteristics. The Ranunculacese is proba-
bly a very old family, and by some authors is thought
to represent more closely than others the stock from
which the dicotyledons have sprung.
The floral structure is very interesting and very

variable. The petals, when not wanting, are rarely
normal. In one series a transition is shown from the
staminode-like nectary of Coptis to the petal-like
nectary of Ranunculus; in another series the nectar-

bearing petals are spurred or variously irregular, as in

Aconitum, Delphinium and Aquilegia. In the last

two genera, the flowers also have become extremely
irregular. The fruits show an equally great diversity.
From the primitive follicular type, they have become
modified into achenes with a suspended or erect ovule,
into a berry, or, in Nigella, even into a several-celled

capsule by the fusion of the carpels. The wind-pol-
linated Thalictrum shows great reduction and modi-
fication on that account. The stalked carpels of Coptis
simulate an umbel of separate fruits. Finally the foliage
of several species of Ranunculus has become very much
dissected on 'account of the aquatic habit, and the

plants, therefore, simulate a Myriophyllum.
The Ranunculacese is divided by Prantl into three

tribes as follows:

Tribe I. Fruit follicular, carpels fleshy, outer seed-
coat long, e.g. Psoonia and Hydrastis.

Tribe II. Fruit usually follicular, carpels rarely fleshy,
outer seed-coat not longer than the inner, e.g., Caltha,
Helleborus, Coptis, Aetsea, Aquilegia, Delphinium, etc.

Tribe III. Fruit an achene, e.g., Anemone, Clematis,
Ranunculus, Thalictrum, etc.

The family contains many plants useful to mankind.
Many are cultivated for their ornamental flowers.

The seeds, leaves and roots contain a bitter acid

principle which is very irritating and in many cases

poisonous. Because of this, many species of Anemone,
Clematis, and so on, have been used to produce blisters,
and beggars are said to have made use of C. Vilalba to

produce artificial sores and thus excite pity. The
roots of Coptis (gold-thread) are bright yellow, and
have been used both as bitters and for the dye-stuffs
contained. Hydrastis (golden seal) is a well-known
tonic and stomach corrective. Aconite is a powerful
narcotic drug much used to allay fever. Slow cooking
usually dissipates the poisonous properties of the Ran-
uncuiacese, thus enabling the vegetative portion in

many cases to be eaten as greens. Ranunculus Thora
and R. sceleratus were named by the Romans "sar-

donia" because they are said to excite convulsive
sardonic laughter.
Two dozen or more genera are in cultivation in

America, almost entirely for ornamental purposes.
Among these are: Aconitum (Aconite, Monkshood,
Wolfsbane); Actaoa (Baneberry, Red and White Co-
hosh); Adonis (Pheasant's Eye, Adonis); Anemone
(Anemone, Windflower, Patens, Pasque Flower) ; Aqui-
legia (Columbine) ; Caltha (Marsh Marigold, American

Cowslip); Clematis (Virgin's Bower); Coptis (Gold-
thread) ; Delphinium (Larkspur) ; Eranthis (Winter Aco-

nite) ;
Helleborus (Christmas Rose) ; Hydrastis (Golden

Seal, Orange Root); Nigella (Love-in-a-Mist, Deyil-in-
a-Bush, Fennel Flower); Paeonia (Peony, Piney);
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Ranunculus (Buttercup, Crowfoot) ;
Thalictrura (Mea-

dow Rue); Trautvetteria (False Bugbane); Trollius

(Globe Flower); Xanthorrhiza (Shrub Yellow Root).
A considerable industry has recently sprung into

existence in which Hydrastis is grown for the medici-

nal value of the roots.

76 Lardizabalaceae (from the genus Lardizabala,
named in honor of a Spanish naturalist, Lardizabala y
Uribe). LARDIZABALA FAMILY. Mostly twining plants
with palmately compound leaves : flowers polygamous or

unisexual, rudiments of the other sex organs present,

regular, hypogynous; sepals 6; petaloid, in two whorls,

petals none; stamens 6, hypogynous; usually with
nectaries between stamens and petals; carpels 3,

rarely 6-9 or numerous, separate; ovules many rarely

one, parietal; fruiting carpels baccate, indehiscent or

dehiscent.

This family has 8 genera and 18 species, inhabitants

of the Himalayas, China, Japan, and Chile. The family
is related to the Berberidaceae, with which it was for-

merly united, and to the Menispermacese, from both of

which it is distinguished by the several-seeded fruit

and by other characters.

The fruits of most species are edible. The stems of

Boquila and Lardizabala are used as cordage.
Lardizabala, Stauntonia, Akebia and Sargentodoxa

are in the American trade.

77. Berberidaceae (from the genus Berber-is, derived
from Berberys which is the Arabic name of the fruit).

BARBERRY FAMILY. Fig. 22. Herbs or shrubs with

large, compound leaves, or small and simple, or spine-
like leaves: flowers bisexual, regular, hypogynous; sepals
3-9 in 1-3 series; petals 4-9 or more, in several whorls,
often changed to nectaries; stamens as many as the

petals and opposite them, rarely twice as many; anthers

peculiar, opening by valves which roll upward; ovary
1-celled with several ovules; style almost 0; stigma
mostly peltate: fruit a berry or capsule.
The family Berberidaceae has 8 genera and about

200 species, distributed through north temperate
Europe, Asia and America. Berberis extends along the
Andes to the Straits of Magellan. Fossil species in the

Tertiary are known. The family is related to the

Ranunculacese, Papaveraceie and Fumariaceae. There
is also an evident relation to the Magnoliacese and
Annonaceae. The cyclic flowers, definite stamens
opposite the petals, the solitary carpel, and usually
the dehiscence of the anthers are distinctive. In

Podophyllum, the anthers open longitudinally in the

ordinary way, and the stamens are twice the number
of the petals. The stamens of Berberis are irritable,

flying toward the stigma when touched, and then

scattering the pollen.
The fruit of the common barberry (Berberis vulgaris)

contains oxalic acid and is used as a preserve; the yel-
low inner bark and stems are astringent and yield the

yellow "berberine," which is also a purgative. This

yellow color formerly induced doctors to administer
Berberis for jaundice. The fruits of the mahonias of

California are also eaten as a preserve. The wood of

the Indian and South American species of Berberis
is used as a dye. The root of Podophyllum (mandrake
or May apple) is purgative and poisonous; the ripe
fruit of this plant is fleshy and edible. Many other

species have been used for medicine in various parts of

the world. Berberis vulgaris is the famous host-plant
of the secidial stage of the wheat rust.

The genera that are in the American trade are

mostly grown as unusual herbaceous plants in gardens
and are not widely known. Many species of the

shrubby and spiny Berberis, and also of Mahonia,
are grown for ornamental purposes. Akebia, a well-

known woody twiner with palmate leaves and curious

purple flowers, is now placed in the Lardizibalacea;.
78. Menispermaceae (from the genus Menispermum,

derived from the Greek meaning moonseed). MOON-

SEED FAMILY. Fig. 22. Woody climbers: leaves alternate:
flowers dioecious, regular; sepals usually 6, in 2 series;

petals 6, in 2 series; stamens 6, hypogynous, opposite
the petals, sometimes monadelphous; carpels usually
3, rarely more, separate, 1-ovuled, much curved in

fruit; seed half-inverted; embryo usually curved: fruit

compound of sessile or stipitate drupelets.
There are 56 genera and 150 species, distributed

mostly in the tropical and subtropical portions of both
hemispheres. None are found in Europe. Three species
are native in the northeastern United States. The
Menispermacese are related to the Berberidaceae, the
Annonaceae and the Magnoliacese. The numerical plan
of 3, the 2 whorls of sepals and petals, the curved seed,
the drupelets, and the absence of oil-glands, are dis-

tinctive. Cross-sections of the twining stems often

present peculiar patterns due to the unequal growth
of the cambium.

Several species are used in medicine. Jateorhiza

palmalus of tropical Africa has a turnip-shaped root
which was much used as a tonic. The roots of species
of Cissampelos are administered in Brazil in cases of
snake-bites. The bark of several species yields a yellow
dye. Anamirta Cocculus of tropical Asia has extremely

poisonous fruits (fish-berries or cocculus) used to
intoxicate and poison fish which are thus obtained in

abundance, but are sometimes dangerous to eat. The
narcotic principle, picrotoxine, is almost as pojsonous
as strychnine'. In England, beer is said sometimes to

4b
22. BERBERIDACE.K: 1. Berberis, flower. MENISPEHMACE:

2. Menispermum, fruit. MAQNOLIACE.: 3. Magnolia; a, flower;
fc, floral diagram; c, fruit. CALTCANTHACE,E: 4. Calycanthus; o,
flower; fr, fruit.

be adulterated with the fruit (called cocculus indicus)
of this plant.
Few genera are in cultivation in America for orna-

mental purposes, mostly in the southern states, and
especially Florida: Cissampelos (Velvet Leaf or Pareira

Brava), tonic and diuretic, in Florida; Menispermum
(Moonseed Vine, from the curved fruit), hardy, native;
Cocculus carolinus of the southeastern United States,
semi-hardy; C. triloba, E. Asia, hardy.

79. Magnoliaceae (from the genus Magnolia, which
was dedicated to P. Magnol, a professor of Botany at
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Montpellier in the 17th century.) MAGNOLIA FAMILY.

Fig. 22. Woody plants with alternate, entire or lobed

leaves, and usually large stipules, each pair of which
forms a hood over the young growth above, the outer

pair of stipules serving as bud-scales, and each pair leav-

ing a scar which completely encircles the stem : flowers

usually bisexual, regular, hypogynous, the parts
spirally arranged except sometimes the sepals and
petals ; sepals 3 ; petals 6 to many, separate ; stamens very
numerous; carpels usually many and usually separate;
ovary 1-celled, 1- to several-seeded, arranged spirally or
in a whorl (Illicium) at the top of the receptacle: fruit

a follicle, or samara, or indehiscent and fleshy.
Ten genera and about 80 species are distributed

principally in the subtropical and temperate portions of

Asia and America, but are absent in Africa, Europe and
the arctic regions. The Magnoliaceas are most closely
related to the Annonacese and Calycanthacese. The
peculiar stipules, the spiral structure of the hypogyn-
ous flower, and the separate carpels are distinctive.

In Magnolia, the outer seed-coat is fleshy and red;
when ripe the seeds fall out buo remain suspended by
the uncoiled spiral vessels of the raphe and funiculus.
The wood is generally valuable for timber, while all

parts, such as leaves and bark, contain a bitter resin,
which in some species is fragrantly aromatic. Michelia

Champaca is cultivated in tropical Asia for its sweet
flowers which are carried about as a perfumery. Its

aromatic and acrid bark and buds are used in rheuma-
tism. The bark of Talauma elegans is used in Java as a
stomachic. The seeds of Magnolia Yulan have been
used from prehistoric times in China as a febrifuge. It

is said that the aromatic bark of the tulip tree is a
substitute for cascarilla and quinine. Drimys Winteri
has long been used as a stimulant in Central and South

America, and, by importation, in Europe. The fruit

of Illicium verum, a Chinese shrub, is very pleasantly
aromatic, resembling anise, from which, and its remark-
able star-like whorled carpels, it is called "star anise."
It is much used as a condiment in oriental countries.

The bark of Illicium anisatum (I. religiosum) was
formerly burned as incense in the temples of Japan.
For a long period the name Illicium anisatum was
thought to apply to the star anise, but this mistake was
rectified in the B. M. 7005. Liriodendron Tulipifera
furnishes the valuable "whitewood" or "yellow poplar"
of commerce. The wood of various species of Mag-
nolia is used in cabinet-work.

Several genera are in cultivation in America, all except
Illicium as ornamental trees and shrubs. Among these
are: Illicium (Star Anise); Liriodendron (Tulip Tree);
Magnolia (Magnolia, White Bay, Beam Tree, Cucumber
Tree) ;

and Schizandra, a procumbent warty shrub.
80. Calycanthaceae (from the genus Calycanthus,

derived from the Greek, which means a cup and flower,

referring to the peculiar receptacle). CALYCANTHUS
FAMILY. Fig. 22. Shrubs with opposite leaves and aro-
matic bark : flowers bisexual, regular, perigynous, spirally

constructed; parts of the perianth numerous, petaloid,
not clearly differentiated into calyx and corolla;
stamens 10-30 (5 in Meratia) ; carpels numerous, sepa-
rate, inserted on the inner face of the hollow receptacle,
each 1-2-ovuled, in fruit forming 1-seeded achenes,
which are completely inclosed by the fleshy recep-
tacle; seeds, exalbuminous; cotyledons spirally rolled.

Calycanthus, with 4-6 species, is confined to the south-
ern United States and California; Meratia has two

species
in China and Japan. The family is related to

the Magnoliacese and the Annonaceaa in the spiral
structure of the flowers, but differs in the exalbuminous
seed, the perigynous flowers and the opposite leaves.

By some authors the family has been placed near the
Rosacesc because of the perigynous flowers, but the

spiral arrangement is not that of this latter family.
The aromatic bark, the magnolia-like flowers, and the

peculiar rose-like fruits are distinctive.

The bark of Cdlycanthus floridus is used in America
as a tonic under the name Carolina allspice.

All the species are in cultivation in the northern
United States as ornamental shrubs.

81. Annonacese (from the genus Annona, which is

from Menona, its Banda name). CUSTARD-APPLE
FAMILY. Fig. 23. Trees or shrubs, with simple and en-

tire alternate leaves: flowers usually bisexual, regular,

hypogynous; sepals 3; petals usually 6, commonly
valvate, rarely imbricated; stamens spirally arranged;
numerous; carpels usually numerous and separate
(united in Monodora), 1- to sevcral-ovuled : fruit berry-
like, rarely capsular, often constricted between the
seeds.

From 500-600 species in 46 genera are found

mostly in the tropical regions of Asia, Africa and Amer-
ica, the majority occurring in the Old World. Only

23. ANNONACEA:: 1. Asimina; a, flower; 6, floral diagram. 2.

Annona, fruit. MyRi8TicACE/e: 3. Myristica; a, male flower; b,

female flower; c, seed with arillus. MONIMIACE: 4. Monimia; a,
male flower; b, female flower. LAORACE.E: 5. Cinnamomum; a,

flower; 6, floral diagram. 6. Benzoin, female flower.

the genus Asimina is extra-tropical in Atlantic North
America and in Australia. The family is most closely
related to the Magnoliacese; but also to the Myristj-
cacese, Menispermaceae, Calycanthaceae and Dilleni-

acese. The plan of 3 in calyx and corolla, the nu-
merous spiral stamens, the usually separate carpels, the

berry-like fruit and ruminate endosperm are dis-

tinctive. There is great structural diversity in the

family.
The Annonacese is rich in useful plants. The Malayans

use the bark of several species for rheumatic pains,
and the fruit of others as a stomachic. With the

flowers of Uvaria they prepare an ointment to ward off

fevers. European women in India formerly used the

scented flowers of this plant in hair-oil. Many species
of Annona and Asimina produce edible fruit, as for

example, the sweet-sop (Annona squamosa), the sour-

sop (Annona muricata), the custard-apple (Annona
reticulata), and the northern papaw (Asimina triloba).

A few genera are in cultivation in America, mostly
in Florida and southern California: Annona, cultivated
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for the fruit; Asimina, ornamental, in the North; Arta-

botrys, climbing, ornamental, sweet-scented, used for

perfume; Duguetia, cultivated for the fruit in Florida.

82. Myristicaceae (from the genus Myristica, mean-
ing an anointing medium, in reference to the fragrant
fruit). NUTMEG FAMILY. Fig. 23. Trees or shrubs:

leaves alternate, coriaceous, entire: flowers dioecious,

regular, small; perianth of one series, the 3 parts con-

nate, 3-lobed; stamens 3-18, monadelphous; carpel 1,

superior; ovary 1-celled; ovule 1; stigma sessile, entire

or lobed: fruit a fleshy capsule; seed with a fleshy,
laciniate aril.

The family contains 1 genus and about 80 species,
of tropical distribution, principally

in tropical Asia.

The family is most closely related to the Annonaceae.
The dioecious flowers with only one set of floral envel-

opes, and that consisting of 3 parts, the monadelphous
stamens, the 1-celled, 1-ovuled ovary and the aril are

distinctive.

All parts of Myristicaceae contain a fragrant oil,

which, however, is most abundant in the fruit. The
seeds of Myristica fragrans, of the Moluccas, furnish

the well-known nutmeg, used as a condiment. The
aril of the same fruit is rnace. The fruits of other

species are also sparingly used as condiments.

Myristica fragrans is cultivated and naturalized in

the West Indies.

83. Monimiaceae (from the genus Monimia, named
forthe wifeof Mythridates). MONIMIA FAMILY. Fig.23.
Trees or shrubs with aromatic glands: leaves opposite
or whorled, rarely alternate: flowers usually bisexual,

regular, perigynous, the more or less cup-shaped
receptacle conspicuous, variously formed; perianth
of 1 or 2 whorls, inconspicuous; stamens numerous,
rarely few, scattered over the inner face of the recep-
tacle

;
anthers often opening by uplifting valves

; carpels
numerous, all separate, also scattered over the recep-
tacular cup; ovaries 1-ovuled; style and stigma 1 for

each carpel: fruit an achene or drupe, borne on the

receptacle and sessile or pedicelled, or immersed in the

fleshy often urn-shaped receptacle which becomes part
of an aggregate accessory fruit and frequently com-
pletely incloses the achenes.

Contained in this family are 31 genera and about
150 species, of tropical and subtropical distribution,

principally of the South Sea Islands and Australia;

some, howeyer, reach South America, Africa, and
other countries. The largest genus is Siparuna, con-

taining 60 species. The family is related to the Caly-
canthacea:, as is plainly evident in the fruit. The usu-

ally enlarged receptacle, the peculiar fruit, and the
1-seeded carpels are distinctive.

The Monimiacese have stimulating properties. Peu-
mus leaves are used to promote digestion, like tea

and coffee. The fruits of this plant are edible, as are

also those of Laurelia sempervirens. The wood of

Atherpsperma moschatum is much sought for ship-

building; the bark is a substitute for tea.

Peumus (Chilean Boldo) is advertised in California;
valuable for its timber, edible fruits, and ornamental

qualities.
84. Lauraceae (from the genus Laurus, the old Latin

name). LAUREL FAMILY. Fig. 23. Trees or shrubs
with fetid or aromatic bark: leaves alternate, rarely

otherwise, simple, punctate: flowers bisexual or unisex-

ual, regular; parts of the perianth similar, usually 6, in

2 whorls; stamens in 34 whorls of 3 each, perigynous
or epigynous, some often staminodial and glandular;
anthers opening by uplifting valves; ovary superior or

very rarely inferior, 1-celled, 1-ovuled; style 1; stigma
2-3-lobed: fruit a berry, drupe, or dry, often seated on
a thickened pedicel or inclosed in a hollow receptacle.
The 39 genera and about 900 species inhabit mostly

tropical regions, but extend into the temperate re-

gions. Six species are found in the northeastern United
Suites. The largest genera are Ocotea with 200 species,

and Litsea with 100 species. The family is related to
the Monimiaceae, and stands between that family and
the Thymeteaceae. The undifferentiated perianth, nu-
merous stamens with uplifting valves, and 1-celled,
1-seeded ovary are distinctive.

The Lauraceae are useful on account of the aromatic
oil. The leaves of laurel (Laurus nobilis) are. used for

flavoring and for packing figs. Cinnamon is from
the bark of Cinnamomum zeylanicum. Cinnamomum
Cassia yields cassia cinnamon. The bark of the root
of Sassafras variifolium is the sassafras of commerce.
Camphor is obtained by distillation from Cinnamomum
Camphora. The fruit of Persea gratissima is the avo-
cado of South America, eaten by both men and
animals. Many fragrant woods are obtained from
this family, as, for example: anise wood (Ocotea
cymbarum), bebeeru wood, greenheart (Nectandra
Rodicei), or clove -cassia pepper wood (Dicypellium
caryophyllatum) so named because of the pungency of

the dust, Madeira mahogany (Persea indica), fetid till

(Ocotea foetens), sweetwood (Nectandra exaltata), and
stinkwood (Ocotea bullata).

Among the genera in cultivation in this country
are: Benzoin (Spice Bush, Benjamin Bush, Wild All-

spice, Fever Bush), native, ornamental; Cinnamomum
or Camphora (Camphor Tree), introduced in Florida
and California; Cinnamomum (Cinnamon, Cassia

Buds), cultivated under glass; Laurus (Sweet Bay),
ornamental, conservatory; Persea (Red Bay, Bull Bay,
Avocado), greenhouse and South; Sassafras, native

ornamental; and Umbellularia (California Laurel),
ornamental, in the South and California.

Order 35. RHCEADALES

85. Papaveraceae (from the genus Papaver, derivation

obscure). POPPY FAMILY. Fig. 24. Annual or perennial
herbs, or rarely shrubs, with yellow (Chelidonium),
white (Papaver), or red (Sanguinaria), or rarely watery
(Eschscholtzia) juice: leaves usually alternate, often

crenately toothed or lobed or divided: flowers bisexual,

regular; sepals 2, rarely 3; petals 4, rarely 6 or more,
rarely wanting; stamens numerous in many whorls,

hypogynqus; carpels 1 to many, connate into a 1-celled

ovary, with the parietal placentas as many as the stig-

mas; ovules 1 to many; styles as many as the carpels,

usually wanting; stigmas distinct, or in a radiate disk,
or lobed: fruit capsular or siliquose; seed albuminous.
The 23 genera and about 80 species are widely dis-

tributed in the north
temperate zone, but are especially

numerous in central and eastern Asia, the Mediter-
ranean region and western North America. One species
of poppy is found in the south temperate region in

South Africa and Australia. The family is closely
related to the Fumariacese (which see), with which it is

united by many European authors. It is also related

to Capparidaceae and Cruciferse. There is, on the other

hand, an affinity with the Berberidaceae. The milky
juice, numerical plan of 2 or 3 in the perianth, numerous
stamens, and 1-celled ovary with parietal placentae are
characteristic.

In Papaver, an orbicular disk crowns the ovary on
the top of which radiate the numerous stigmatic fines.

The capsules open by means of small valves between
the placentae and underneath the disk. The capsule
of Chelidonium is like a mustard fruit (silique), in

being long and slender and the lateral walls springing
upward as valves, leaving the placentas exposed.
Many of the Papaveraceae are cultivated as orna-

mental plants. Some poppies are bad weeds in cul-

tivated ground in Europe. Papaver somniferum, a
native of Asia, furnishes the opium of commerce,
which is obtained by incisions made in the capsules.

Poppy oil is derived in France from the seeds of

Papaver somniferum. Sanguinaria root is used in

medicine as a sedative.
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A score of genera are in cultivation in America, all

as garden plants. Some of these are: Bocconia (Plume
Poppy of eastern Asia); Chelidonium (Celandine),
a weed from Europe; Dendromecon, shrubby; Esch-
scholtzia (California Poppy); Mecanopsis (Welsh
Poppy of western Europe) ; Papaver (Poppy) ; Platy-
etemon (Cream Cups); Platystigma; Sanguinaria
(Bloodroot), native; Stylophorum (Celandine Poppy),
native.

86. Fumariacese (from the genus Fumaria, which is

from the Latin fumus, smoke, presumably referring to

the nitrous odor of the roots when pulled from the

ground). FUMITORY FAMILY. Fig. 24. Herbaceous

plants with alternate, dissected leaves: flowers bisex-

ual, regular or irregular, hypogynous; sepals 2; petals

4, free or connate, in 2 unlike pairs, outer pair larger,
either one or both petals of which are spurred or gib-

bous, the two inner crested and united over the an-
thers and stamens; anthers 6, borne on 2 filaments;

carpels 2, united; ovary 1-celled, 1- to many-seeded:
fruit a silique, vesicular or indehiscent, or transversely

jointed; seeds albuminous.
There are 5 genera and 130 species, mostly from the

north temperate regions. The family is closely related

to the Papaveraceae with which it is often united. The

24. PAPAVERACE: 1. Papaver; a, flower; b and c, fruit. 2.

Chelidonium, fruit. FUMARIACE^E: 3. Dicentra, flower. 4. Fumaria
flower 1, corolla removed. CRUCIFER<E: 5. Flower; a, perianth re-

moved; b, floral diagram. 6. Fruit; a, Brassica; b, Lepidium; c,

Lunaria; d, Raphanus. 7. Cross-section seeds of Cruciferse, showing
types of embryos; a, accumbent; b, incumbent; c, conduplicate.
CAPFARiDACE.fi: 8. Cleome, flower.

bleeding-heart-like flower, the plan of 2, the 6 anthers

on 2 filaments, the 1-celled ovary, and the absence of

milky juice are distinctive.

Fumaria officinalis and some species of Corydalis
have been used as medicine, but the family is of little

economic importance, except for the few ornamental

species.

Following are the genera best known in cultivation:

Adlumia (Allegheny Vine, Climbing Fumitory), a

graceful native garden climber; Corydalis, with 1-

spurred corolla; Dicentra (Bleeding Heart, Squirrel

Corn, Dutchman's Breeches), with 2-spurred corolla;
and Fumaria (Fumitory), with 1-spurred corolla.

87. Cruciferae (from the Latin signifying cross-

bearers, in reference to the cross-like appearance pro-
duced by the four petals). MUSTARD FAMILY. Fig. 24.

Herbs, rarely shrubby: leaves usually alternate, simple,
often varying from entire to palmate or pinnatifid
within the same genus: flowers bisexual, regular; se-

pals 4; petals 4, rarely wanting; stamens 6, 4 long and
2 shorter (tetradynamous), rarely fewer, very rarely
more, hypogynous; carpels 2, united, ovary superior,
2-, rarely 1-, celled with 2 parietal placentae at the

edges of the septum: fruit a silique (long), or a silicle

(short), rarely indehiscent; seeds exalbuminous; the

embryo variously curved and folded.

In the family are 208 genera and 1,600 species, dis-

tributed throughout the cold and temperate parts
of both hemispheres, but especially abundant around
the Mediterranean Sea; a few are tropical. The Crucif-
erae are closely related to the Capparidaceae, Papaver-
aceae, and Fumariacese. The 4 sepals, 4 petals, 6 sta-

mens (4 long and 2 short), and the peculiar fruit are

distinctive.

The 6 stamens probably represent a reduction from
2 sets of 4 each. In Lepidium and other genera, there

may be only 2 stamens. The septum of the fruit re-

mains upon the plant when the seeds and valves fall.

The silicles are often flattened, either perpendicular or

parallel to the partition (in different genera). The
embryos in the seed are folded so that the hypocotyl
(radicle) and cotyledons lie side by side. Distinct pat-
terns are thus produced which are so constant as to be
of great value in the classification within the family.
Three principal types are recognized: cotyledons ac-

cumbent, when the edges of the cotyledons are applied
to the hypocotyl; incumbent, when the back of one

cotyledon is applied to the hypocotyl; and conduplic-
ate. when the cotyledons themselves are also folded

and enwrap the hypocotyl. In Leavenworthia, alone,
the embryo is straight.
The flower of Cruciferse is of little value in classi-

fication within the family; the important characters

are in connection with the fruit and seeds.

Many have become well-known weeds as, for exam-

ple, charlock (Brassica ari'ensis), shepherd's purse
(Capsetta Bursa-pastoris) , pepper grass (Lepidium),
spring mustard (Barbarea), wild radish (Raphanus
Raphanistrum) . Many others are among the well-

known old-fashioned ornamental plants of the garden,

e.g., rocket (Hesperis matronalis), stock or gilli-

flower (Matthiola), wallflower (Cheiranthus), honesty
(Lunaria) with large orbicular flat pods, candytuft
(Iberis), sweet alyssum (Alyssum). Others are used as

food, of which Brassica oleracea, a very variable species,
is the most important, furnishing cabbage, cauliflower,
kohlrabi and kale. Brassica campestris furnishes the

various forms of rutabaga. Brassica alba furnishes

white mustard, and Brassica nigra, black mustard.

Radicula Nasturtium-aquaticum is water-cress; Radi-

cula Armoracia is horse-radish. The rootstocks of

Dentaria are eaten in America under the name "crinkle

root." Raphanus sativus is the garden radish; Lepid-
ium sativum is garden cress. The various organs of

most Cruciferse contain an oily substance which is

very pungent to the taste and which gives the peculiar
flavor to the various cresses. This oil is abundant in

the seeds from which it is extracted (oil of mustard).
The foliage of the various maritime Cruciferse have
been found a useful article of diet in counteracting

scurvy, for which reason the arctic Cochlearia is called

"scurvy-grass." The leaves of the woad of western

Europe (Isatis tinctoria) yield a blue dye. Anastatica

Hierochuntica is the original "rose of Jericho," the

branches of which close and open when alternately

dried and wetted. (See article on Resurrection Plants.)

88. Capparidaceae (from the genus Capparis, the

Greek name, from the Arabic kapar, capers). CAPER
FAMILY. Fig. 24. Herbs or rarely shrubs: flowers bisex-
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ual, more or less irregular; sepals 3-8, usually 4; petals

4-8, rarely 0, hypogynous or perigynous; disk ring-like

or scale-like or tubular at the base of the petals; sta-

mens 6, rarely 4 or many; carpels 2 or more; ovary
1- to several-celled, usually raised on an outgrowth

(gynophore) of the pedicel-like axis, which may become
much elongated in fruit; ovules numerous; style 1 orO;

stigmas 1 to several: fruit a capsule, silique, berry or

drupe; embryo usually coiled.

Thirty-four genera and about 350 species occur,

mostly of tropical and subtropical distribution. They
extend to Australia, the African deserts and into the

western and eastern United States. The family is very

closely related to the Crucifersc and certain forms are

difficult to distinguish from that family. The non-

tetradynamous stamens, and commonly 1-celled ovary
are distinctive. The gynophore is often very long,

slender and conspicuous, and sometimes (Gynandrop-
sis) carries up the stamens along with the pistil. The
detailed variation in the flower is very intricate.

Several genera are cultivated as ornamental plants.

The acrid oil in the fruit is stimulating, as in the Cruci-

ferse, and for this reason several genera have been used

in medicine (Cleome, Polanisia, Capparis, etc). Cap-

pans spinosa of the Mediterranean region furnishes the

capers of commerce, which are flower-buds preserved
in salt and vinegar.
As garden plants, a few genera are in the American

trade: Cleome (Bee or Spider Plant), ornamental;

Gynandropsis, ornamental; Capparis (Caper Plant),

shrubby, grown in this country for ornament as well as

for food; and Cratajva, shrubby, grown in southern

California.

89. Resedaceae (from the genus Reseda which is from

the Latin, to calm, in allusion to supposed quieting

properties). MIGNONETTE FAMILY. Herbs or shrubs:

leaves usually alternate: flowers mostly bisexual, more
or less irregular; calyx persistent, 4-8-parted, irregu-

lar; petals 0-8, alternating with the sepals; stamens

3-40, inserted within an irregular fleshy disk; carpels

2-6, free, or united into a 1-celled ovary which is often

imperfectly closed at the top; placenta: 2-6, parietal;

ovules many; styles or sessile stigmas 3-6: fruit usually
a dehiscent capsule, rarely a berry, or composed of

separate follicles; seeds reniform, without endosperm;
embryo curved.

About 45 species and 6 genera occur, mainly dis-

tributed about the Mediterranean Sea. This family is

allied to the Crucifer and Capparidacex, from which

it differs principally in general character. The extra-

staminal disk, the numerous stamens, the 1-celled

ovary or ovaries with parietal placenta, and the usually

gaping summit of the ovary are distinctive.

Reseda Luteola (Dyer's weed) yields a yellow dye
which was formerly much used. R. odorata (mignon-

ette), a plant cultivated since early times, and whose

origin was long considered unknown, although probably

Egyptian, is extensively cultivated for the fragrance of

its flowers.

90. Moringacese (from the genus Moringa, derived

from the Malabar name of the plant). MOHINGA
FAMILY. Trees, with 2-3-pinnate alternate leaves:

flowers bisexual, irregular, perigynous; sepals 5,

imbricated; petals 5, imbricated, unequal, lower

reflexed; stamens 8-10, separate or united at the base,

alternate ones shorter or reduced to staminodia;- sub-

ovarian disk present, lining the cup; ovary borne on a

gynophore, 1-celled; placenta! 3; ovules numerous;

style 1: fruit a silique-like capsule.
There is but one genus, containing 3 species, natives

of northeastern Africa and India. The family is dis-

tinct, not related closely to any other, perhaps dis-

tantly related to the Bignpniacea;, the Capparidacea;.
the Violacea;, or the Leguminosea;. Provisionally placed

by Engler and Prantl between the Poppy group of

families and the Rose group.

Moringa arabica of Arabia (ben-nut) yields a useful

oil which does not become rancid. The root of one

species is used in intermittent fevers. A tragacanth-
like gum exudes from the bark of M . oleifera.
M. oleifera (horse-radish tree) is grown sparingly

in the southern United States. The fruits and the
roots are edible.

Order 36. SABKACENIALES

91. Sarraceniaceae (from the genus Sarracenia, in

honor of Dr. Sarracin, an early physician of Quebec,
who sent the northern species to Europe). PITCHER-
PLANT FAMILY. Fig. 25. Perennial herbs inhabiting

bogs: leaves all basal, tubular: scapes 1-flowered; flow-

ers bisexual, regular; sepals 4-5, imbricated; petals 5,

hypogynous, or 0; stamens many but not apparently
either cyclic or spiral; ovary superior, 3-5-, rarely 6-,

celled; ovules numerous; style 1; stigmas 1-5: fruit a

capsule.
The Sarraceniacese has 3 genera and 8 species, of

which 6 belong to the genus Sarracenia; all American.

Heliamphora is in British Guiana, Darlingtonia in

California, and Sarracenia in Atlantic North America
from Newfoundland to Florida. The family is most

closely related to the Droseracese and Nepenthacese,
but also to the Papaveracese and Nymphseacese.
The Sarraceniaceae are far-famed as insectivorous

plants. The pitchers are partly filled with a liquid con-

taining a digestive enzyme. Small insects which fall

into the liquid, or are attracted by a sugary secretion,

and are unable to escape because of various devices,
are at length digested and absorbed. Like the sun-

25. SARRACENIACE*: 1. Sarracenia; a, flower; 6, leaves. NEPEN-
THACE*: 2. Nepenthes; a, female flower; 6, leaf. DHOSERACE.E:
3. Drosera; a, flower; 6, floral diagram.; c, leaf. 4. DionsBa, leaf. 5.

Aldrovanda, leaf.

dews, these plants can inhabit soils poor in nitrates.

The remarkable umbrella-shaped style, and fiddle-

shaped petals
of Sarracenia are part of a very interest-

ing mechanism for cross-pollination.
The family is of little economic importance. The

rhizome of Sarracenia purpurea was used in Canada as

a specific against smallpox, but did not prove of value.

Darlingtonia californica and species of Sarracenia

are in the trade because of their peculiar habits and.

structure, and then- botanical interest. They are grown
mainly in the greenhouse.
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92. Nepenthaceae (from the genus Nepenthes, de-

rived from the Greek signifying a magic potion, prob-
ably in reference to the pitchers). NEPENTHES FAMILY.

Fig. 25. Slightly woody or herbaceous plants: leaves

alternate, consisting of a winged basal portion, a slender

stalk-like intermediate portion, and a terminal urn-

shaped pitcher with a rolling fluted border and a lid,

the pitcher containing a watery fluid: flowers dioDcious,

paniculate, regular; perianth of 4 parts, possibly 2

sepals and 2 petals, imbricated; stamens 4-16, mona-
delphous; ovary superior, 3-4-celled; ovules numerous
in each cell; stigma sessile, discoid: fruit a capsule.
A single genus with about 40 species occurs in the

East Indies, Madagascar, the Seychelle Islands, and
New Caledonia. Borneo has the greatest number of

species. The family is related to the SarraceniaceK and
Droseracese, although formerly considered related to
the Aristolochiace. The habit, the undifferentiated

perianth, the monadelphous stamens, and the 3-4-celled

ovary, are distinctive. A remarkable family of insectiv-

orous plants. Along with the water secreted in the

cavity of the pitcher is a pepsin-like substance, by the
aid of which insects are digested, the dissolved material

being later absorbed. The slender part of the leaf

in some species coils and serves as a tendril by means
of which the plant climbs.

3b 4b A
26. CRASSULACE^E: 1. Sedum, flower. SAXIFHAOACE.*:: 2.

Saxifraga, flower. 3. Kibes, a, floral diagram; 6, flower. 4. Par-
nassia, a, floral diagram; b, flower. CEPHALOTACE<E: 5. Cephalo-
tus, leaves.

In American greenhouses, many kinds of Nepenthes
(Pitcher Plants), some of hybrid origin, are cultivated
because of their curious habit.

93. Droseraceae (from the genus Drosera, derived
from the Greek, meaning dewy). SUNDEW FAMILY. Fig.
25. Very glandular herbs or sub-shrubs with alternate
leaves: flowers bisexual, regular, hypogynous, rarely
perigynous; sepals 4-5, imbricated; petals 5, imbri-

cated; stamens in 1 or more whorls of 5; carpels 2-5;
ovary superior, 1-3-celled: fruit a capsule with nu-
merous seeds.

The 6 genera and about 100 species, 90 species of
which belong to the genus Drosera, are widely scat-
tered over the earth. The family is related in floral

structure to the Cistaceae and Violaceae, and to the
Saxifragacea.
The Droseracese are noted as insectivorous plants.

Drosera has a. rosette of small basal leaves covered
with sensitive motile tentacles that secrete a terminal
drop of clear sticky fluid, the so-called dew, in which
small insects are caught as on sticky fly-paper. A
digestive substance is then secreted and the organic
matter absorbed. The leaves of Dionasa (the famous
Venus' fly-trap of Carolina) have a conduplicate ter-

minal lobe which closes violently when a fly alights upon
the upper (inner) surface. A marginal fringe prevents
the escape of the insect; and it is in time digested.
Aldrovanda of South Europe has tiny traps similar
to those of Dionaja, but the whole plant is aquatic, and
resembles Utricularia.

Drosophyllum and Roridula are said to be used in

Portugal and the Cape for the practical capture of

flies in the house. The leaves of some Droseras yield
a purple dye. The liquids known as aqua-auri and
rosoglio (Italian) contain Drosera rolundifolia as an
essential ingredient.

Drosera and Dionaea are in the American trade,

mostly grown as greenhouse curiosities.

Order 37. ROSALES

94. Crassulaceae (from the genus Crassula, diminu-
tive of missus, meaning thick). ORPINE FAMILY. Fig.
26. Herbs or sub-shrubs: leaves mostly alternate, com-
monly fleshy: flowers mostly bisexual, regular; sepals
5, rarely 3-30, imbricated; petals as many, rarely con-

nate; stamens as many or twice as many as the petals,

epipetalous or hypogynous, rarely perigynous, separate;
carpels as many as the petals, separate with a scale
at the base of each; ovules numerous, rarely few or
one: fruit a group of follicles, rarely the carpels some-
what united and ovary half-inferior.

Thirteen genera and about 500 species inhabit the
drier parts of the earth, but principally South
Africa and South Europe. The genus Sedum contains
140 species, and Crassula 120 species. This is a very
definite family, but closely related to the Saxifragacea?,
from which it differs in the regular numerical plan,
almost constantly separate ovaries, and predominat-
ingly fleshy habit.

The Crassulacea; are well adapted to a dry climate.
The fleshy leaves are provided with water-storage
tissue and a thick cuticle, and are often odd in shape
and appearance. These leaves lose water very slowly
when separated from the plant, and will often remain
fresh for weeks. When pinned to the wall, the leaf of

Bryophyllum sends forth plantlets from the margin,
and the stem of live-forever may grow and flower, so
efficient is the protection against loss of water afforded

by the cuticle. These plants, likewise, will grow for

weeks or months in the collector's press.
The herbage contains much tannin and sometimes

acid. A refreshing drink has been made from Semper-
irivum tectorum (houseleek). The fleshy leaves of the
Crassulacese are cooling to wounds and burns. Sedum
Telephium was formerly cultivated as a pot-herb.
Other species have been used for nearly similar pur-
poses.

Several genera are in cultivation in America. Of
these, Sempervivum is the well-known Houseleek or

Old-hen-and-chickens; Cotyledon is somewhat similar
in growth; Sedum acre is Moss Stonecrop; and Sedum
triphyllum (S. Telephium) is Live-forever, or Orpine.

95. Cephalotacese (from the genus Celphalot us, derived
from the Greek meaning headed, said to refer to the

capitate hairs at the base of the flower). CEPHALOTUS
FAMILY. Fig. 26. Perennial scapose herbs: leaves of 2
kinds in a basal rosette, one lanceolate and ordinary,
the other a petioled pitcher with winged sides, fluted

mouth and a lid: flowers bisexual, regular, perigynous;
perianth of 6 parts, apparently in one series, valvatc;
stamens 12, in 2 whorls; carpels 6, separate, arranged
around the woody apex of the axis; 1-2 basal ovules in

each: fruit dry, somewhat inflated.

The family consists of but 1 genus and 1 species

(Cephalotus follicularis) ,
found in the swamps of King

George's Sound, West Australia. This family is related
to the Saxifragaceas, and was formerly united with that

family, but differs in the peculiar habit, the wholly
separate carpels arranged around the apex of the axis,
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and the basal seeds; related also to the Crassulaceae,
but lacks the hypogynous scales and has basal seeds.

This remarkable little insectivorous plant is culti-

vated in greenhouses as a curiosity.
96. Saxifragacese (from the genus Saxifraga, derived

from the Latin signifying to break rocks, in allusion

to the habit of growing in the clefts of rocks). SAXI-

FRAGE FAMILY. Fig. 26. Herbs, shrubs, or small trees:

leaves alternate, rarely opposite: flowers bisexual, usu-

ally regular, hypogynous or perigynous, rarely epigyn-

ous; sepals 4-5, rarely more or fewer; petals usually of

the same number, valvate or imbricated, inserted with

the stamens at the edge of a receptacular nectariferous

disk; stamens of the same number as the petals and
alternate with them, or twice as many and the outer

opposite the petals; carpels 2, rarely 5, partly united,

rarely separate, superior or half inferior; ovules nu-

merous; styles and stigmas as many as the carpels : fruit

a capsule or berry.
There are about 70 genera and some 700 species,

widely distributed but more abundant in temperate
regions. Many reach the arctics. Some are fossil.

Saxifraga is the largest genus, with 200 species in the

north temperate, arctic and Andean regions. Ribes
has 50 species. The family is closely related to the

Rosaceae, differing in the more abundant endosperm
and constantly few carpels and few stamens; related

also to the Crassulaceac, which has a regular numerical

plan and hypogynous scales; and to the Cunoniaceae
and HamamelidaceaB.
The ovaries of Ribes, Philadelphus, Chrysosplenium,

Deutzia, Hydrangea, and some Saxifragas, and a few

other genera are almost wholly inferior. Parnassia has

staminodia in clusters at the base of each petal. The
fruit of Ribes is a berry. Some Heucheras have irregu-

lar flowers; also some Saxifragas, some Hydrangeas
and Tolmieas. The peripheral flowers of Hydrangea
often have enlarged corollas and are sterile. Water-

glands in the axils of the foliar teeth of some Saxifragas
secrete a deposit of lime.

The rough leaves of Deutzia scabra are used in Japan
to polish wood. The fruits of several species of Ribes

are edible; R. vulgare yields the red currant; R.

Grossularia, the English gooseberry, and also native

gooseberries; R. nigrum, the black currant. Otherwise
the family is of economic importance only for its

ornamental species, which are numerous and largely

hardy.
Many genera are in cultivation in this country.

Among these the following well-known names may be
noted: Deutzia; Decumaria, climbing shrub; Golden

Saxifrage "(Chrysosplenium); Astilbe; Hydrangea;
Mock-orange or Syringa (Philadelphus); Currants and
Gooseberries (Ribes); False Mitrewort or False Bish-

op's-cap or Foam-flower (Tiarella) ;
Grass of Parnassus

(Parnassia); Mitrewort or Bishop's-cap (Mitella);

Alum Root or Coral Bells (Heuchera); Saxifrage and

Strawberry Geranium (Saxifraga).
97. Pittosporaceas (from the genus Pittosporum,

the name referring to the viscid coating of the seeds).

PITTOSPORUM FAMILY. Trees or shrubs, often climb-

ing: leaves alternate, mostly leathery : flowers bisexual,

regular; sepals or divisions of the calyx 5, imbricated;

petals 5, imbricated in the bud; claws often conniv-

cnt or coherent; stamens 5, alternating with the petals,

hypcgynous, no disk at the base; carpels 2, rarely 3-5;

cvary 1- to several-celled; placenta parietal or axial;

style 1; stigmas 1 to several: fruit a capsule or berry:
seeds numerous or few, immersed in a pulp or viscid

juice.
All the 9 genera and about 90 species are natives of

Australia, except the genus Pittosporum, which, how-

ever, is of the Old World. The largest genus is Pittos-

porum containing 70 species. The relationship of the

family is doubtful. Though in the past supposed by
different authors to be related to the Celastraceae,

Polygalaceae, Caryophyllaceae, Rutaceae, Saxifragacese,

Ericaceae, and so on, it is, according to Pax, most

closely related to the Saxifragaceae,.
The Pittosporaceae all contain resinous aromatic

bitter material in organized resin-canals or chambers.
These give the fruit a disagreeable flavor. In spite of

this disagreeable taste, it is said (Lemaout and De-
caine) that, "The natives of Australia, who to ap-
pease their hunger are reduced to filling their stom-
achs with clay mixed with organic detritus, eagerly
devour the fleshy fruits of this family."
Most of the genera are in cultivation: Bellardiera;

Bursaria, a spiny shrub; Hymenosporum, a shrub with

yellow flowers; Pittosporum (Pittosporum, Karo, Taw-
hiwhi, Tarata, Tobira), evergreen, fragrant shrubs;

Sollya (Australian Bluebell Creeper).
98. Cunoniaceae (from the genus Cunonia, named

after John Christian Cuno, an Amsterdam botanist of

the 18th century). CUNONIA FAMILY. Fig. 27. Trees

or shrubs: leaves opposite or whorled, simple, ternate

or pinnate: flowers small, densely crowded, usually

bisexual, hypogynous; sepals 4-5, rarely 6, usually val-

vate; petals 4-5, small, usually wanting; stamens twice

as many as the sepals, rarely just as many or more nu-

27. CUNONIACEJE: 1. Cunonia, a, flower; 6, floral diagram.
BRUNIACE/E: 2. Brunia, o, flower branch; 6, flower. HAMAMELIDACEJS:
3. Hamamelis, a, flower; 6, floral diagram; c, fruit. 4. Liquidam-
bar, fruit.

merous, exserted, attached near the edge of an intra-

staminal disk; ovary mostly 2-celled, superior; ovules

numerous, rarely few; styles 1-2; stigmas 2: fruit

usually a capsule, rarely a drupe or nut.

Nineteen genera and 120 species are known, 70 spe-
cies of which belong to Weinmannia; all of South
America or the Australian region, except one in South
Africa.

The family is closely related to the Saxifragacese,
with which it was formerly united, but because of the

uniform floral structure and the position of the leaves,
as well as the geographical distribution, it is now
treated as distinct.

The wood of some species is useful; otherwise the

Cunoniaceae are of little economic importance. A.CTO-

phyllum venosum, an Australian evergreen shrub, is

cultivated in greenhouses.
99. Bruniaceae (from the genus Brunia, named in

honor of Cornelius Brun, a traveler in the East).
BRUNIA FAMILY. Fig. 27. Heath-like shrubs: leaves

alternate: flowers bisexual, regular, epigynous; sepals

4-5, imbricated; petals 4-5, imbricated; stamens 4-5,
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alternating with the petals, free or united with the

petals, or with each other; rarely an intrastaminal disk

present; ovary inferior, 1-3-cclled; ovules 1-2 in each
cell: fruit dry, indehiscent, or capsular.
Twelve genera and about 50 species occur, all natives

of South Africa. The family is related to various fami-

lies of the Saxifrage group, as. for instance, the Hama-
melidaceas, but is distinct because of its heath-like

habit. The flowers are mostly in dense heads.

The family is of no economic importance. One

species of Audouinia (A. capitata) is said to be some-
times in cultivation as Diosma capitata.

100. Hamamelidaceae (from the genus Hamamdis,
an ancient Greek name applied to some tree). WITCH-
HAZEL FAMILY. Fig. 27. Trees or shrubs: leaves simple,
alternate: flowers unisexual or bisexual, hypogynous,
perigynous or epigynous; sepals 45; petals 4-5, or 0;
stamens 4-5, rarely more; sub-ovarian disk rare; ovary
2-celled; ovules 1 or several in each cell: fruit a woody,
2-valved capsule, with a separating inner layer of dif-

ferent texture; seeds often winged.
Twenty genera and 50 species are known, widely

distributed in subtropical or warm temperate regions
of both hemispheres. It is an ancient family more
abundant in former ages, related to the Saxifragacese,
and by some considered related to the Cornacese or
Araliacese. Many fossil species are known. The peculiar
fruit is distinctive.

In some genera, as in Hamamelis, the seeds are

forcibly expelled when the fruit opens, often to a dis-

tance of 10 feet or more, much as wet apple seeds may
be shot from between the thumb and finger.
The family is of little economic importance. Extract

of the bark of Hamamelis is used as a liniment

(witch-hazel). The twigs are supposed to have super-
normal properties, especially in the detection of water
in the earth. They are frequently used in rural districts

in the attempt to detect underground springs. Liquid-
ambar Styraciflua (sweet gum), of the southern
United States, yields a balsam. The oriental balsam,
Styrax, is obtained from the eastern L. orientalis. This
was formerly used in medicine.

Perhaps half the genera are in cultivation, all for

ornamental purposes. Of these, Fothergilla, Corylopsis
Hamamelis, and Liquidambar are the best known.
Most of the species are hardy.

101 . Platanaceae (from the genus Platanus, the ancient
name of the tree, signifying broad). PLANE-TREE FAM-
ILY. Fig. 28. Trees with alternate, broad, palmately
veined leaves: flowers in dense heads, monoecious, regu-
lar, perigynous; sepals usually 3-8, separate, thick, often
with bracts at the base; petals of the same number,
glabrous; stamens of like number alternating with the

petals; connective peltate at the top; extra staminodia
often present; carpels several, distinct, 1-seeded:
fruit a caryopsis, angled from pressure, and truncate
at top, surrounded by long hairs at the base; seed

orthotropous.
A single genus and about 6 species are distributed in

southern Europe, southern Asia, and in North America.
The family is related to the Saxifragacese and Hama-
melidaceae. The polypetalous perigynous flower,
with as many stamens as petals, the separate carpels,
and especially the peculiar inflorescence and leaf, are
distinctive. Fossil species are known.
The wood of Platanus is similar to maple and of

value, but the most important use is for ornament. Two
species of Platanus (Plane-Tree, Buttonwood, Button
Ball, Oriental Plane, Sycamore) are in cultivation in
America.

102. Rosaces (from the genus Rosa, the ancient name
of the rose). ROSE FAMILY. Fig. 28. Herbs, shrubs, or

trees, often thorny, sometimes climbing: leaves alter-

nate, rarely opposite: flowers bisexual, rarely unisexual,
usually regular, perigynous; calyx of 4-5 imbricated
or valvate sepals; corolla of as many imbricated petals,

or 0; stamens 5 to many, in whorls of 5, borne on the

cup of the receptacle at some distance from the carpels ;

cup lined with a glandular disk; carpels 1 to many,
separate and superior or united and inferior; ovaries
1 to several-ovuled; styles as many as the carpels: fruit

a follicle, achene, drupe, pome, or hip; seeds usually
exalbuminous.
There are about 90 genera and 1,500 species, widely

distributed in all parts of the world, most abundant,
perhaps, in the temperate regions. The largest genera
are Rubus, 180-200 species; Potentilla, 200 species;
and Rosa, 100 species. The family is related to the

Saxifragaceae and the Leguminosse, also to the Caly-
canthacese. The perigynous flower with cup lined by
the glandular disk, the numerous cyclic stamens, and

10

28. PLATANACE<E: 1. Platanus, a, flower; b, floral diagram.
ROSACES: 2. Fragaria, a, flower; 6, fruit. 3. Geum, fruit. 4.

Rosa, a, floral diagram; 6, fruit. 5. Spiraea, fruit. 6. Prunus, a,

flower; b, fruit. 7. Pyrus, a, flower; 6, fruit. LEOUMINOS.E: 8.

Pisum, a, flower; 6, flower, petals removed; c, fruit. 9. Des-
modium, fruit. 10. Cassia, flower. H. Acacia, flower.

the separate, usually cyclic, carpels, are distinctive.

The Ranunculacese is similar, but acyclic and hy-
pogynous.
The family is divided into 6 very distinct sub-

families, some of which, by certain authors, are con-
sidered of family rank, as follows: I. Fruit folh'cular,

e.g., Spiraea, Physocarpus. Aruncus, Sorbaria, and
so on. II. Ovary compound, inferior: fruit fleshy, e. g.,

Pyrus, Cratajgus, Cotoneaster, Cydonia, Amelanchier,

Mespilus, and the like. III. Fruit of achenes or

separate drupelets, e.g., Rubus, Fragaria, Potentilla,

Geum, Cercocarpus, Ulmaria, Alchemilla, Agrimonia,
Sanguisorba, and Rosa. IV. Carpels connate, and
adnate to the hollow, but dry, receptacle, e.g., Neurada
and Grielum. V. Carpel 1, superior: fruit a drupe:
style terminal, e.g., Prunus. VI. Same as the last, but
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style basal and flowers often irregular, e.g., Chryso-
balanus.
The fruitlets of Rubus have a fleshy ovarian wall and

are drupelets. The strawberry has a fleshy receptacle
with dry achenes scattered upon it. The rose fruit

consists of a hollow, fleshy receptacle bearing achenes on
its inner face; that of Pyrus is similar, but the recep-
tacle and carpels have grown together into one struc-

ture. The peach, cherry, and plum are each the pro-
duct of one superior carpel.
The following plants are cultivated for their fruits:

apple, pear, quince, cherry, plum, apricot, peach,

almond, raspberry, blackberry, strawberry, and medlar.

These fruits are eaten fresh, preserved in sugar, or

fermented into vinegar or cider. Rose fruits are also

preserved, and the fruits of mountain ash are used for

making a spirituous drink. The petals of Rosa dama-
scena and R. gallica are macerated with oil of sesame to

form attar of roses. The petals themselves yield
oil of rose, from which rose-water is made. Many species
have been used in medicine; e.g., rose, the seeds of which
are vermifugal. Quince seeds contain mucilage and
are emollient. The conserve of rose is astringent.

Agrimony is nephritic, and is also used for pulmonary
catarrh and angina. Alchemilla is astringent and vul-

nerary. The root of Fragaria is diuretic and astringent.
Flowers of Hagenia abyssinica are a famous remedy
for tapeworm. Flowers of Ulmaria are used to give a

bouquet to wine; also as a sudorific and cordial. The
bark of Prunus serolina (wild cherry bark) is tonic and

pectoral. The bark of Quillaja Saponaria (soap-bark

tree) of Chile, is a stimulant, diuretic and irritant, con-

tains saponin, and is used for washing delicate fabrics.

Gummy exudations from the bark of cherry are some-
times used in medicine. Sanguisorba has been used for

forage, and as a condiment. The seeds of many species of

Prunus and others yield oil in quantity.

Fifty or sixty genera are cultivated in America.

Among these are: Agrimonia (Agrimony); Alchemilla

(Ladys Mantle); Amelanchier (Shadbush, Juneberry,
Service-berry); Aronia (Choke-berry); Aruncus; Cerco-

carpus; Chrysobalanus (Cocoa Plum); Comarum
(Marsh Cinquefoil); Cotoneaster; Crata:gus (Haw-
thorn, Scarlet Thorn, Washington Thorn); Eriobot-

rya (Lpquat, Japan Plum); Exochorda (Pearl Bush);
Fragaria (Strawberry) ;

Geum (Avens) ; Gillenia or Por-

teranthus (American Ipecac, Bowman's Root); Holo-
discus or Schizonotus; Kerria (Globe-flower, Japanese
Rose); Margyricarpus (Pearl Fruit); Mespilus (Medlar,

Mespil); Neviusia (Snow Wreath); Photinia (Toyon,
Tollon); Physocarpus (Ninebark); Potentilla (Cinque-

foil, Five-finger, Silver-weed) ; Pyracantha; Pynis (Pear,

Apple, Crab) ; Quillaja (Soap-bark Tree) ; Raphiolepis
(Indian Hawthorn); Rosa (Rose, Eglantine, Sweet-

brier) ; Rubus (Bramble, Blackberry, Raspberry, Cloud-

berry, Baked-apple Berry, Yellow Berry, Salmonberry,
Wineberry, Blackcap, Thimbleberry, Dewberry) ;

San-

guisorba (Burret); Sorbaria; Sorbus, (Mountain Ash,
Rowan Tree, Dogberry, Service Tree, White Beam-
tree); Spiraea (Queen of the Meadows, Meadowsweet,
Hardback, Steeple-bush, Bridal Wreath); Ulmaria

(Meadowsweet, Queen -of -the -Prairie, Queen-of-the-
Meadows); Waldsteinia (Barren Strawberry, Yellow

Strawberry).
103. Leguminosse (from legume, the name of the

type of fruit characteristic of this family). PEA FAMILY.

Kg. 28. Herbs, shrubs, or trees, often twining: leaves

alternate, compound, rarely simple: flowers regular or

irregular, usually bisexual, hypogynous or perigynous,
fundamentally polypetalous; sepals 5, more or less con-

nate, often unequal ; petals 5, rarely fewer, nearly equal, or

unequal, or more commonly papilionaceous (i. e., 1 dor-

sal standard, 2 lateral cleaver-shaped wings, and 2 ven-

tral, more or less connate, petals forming the keel);

stamens 10 or very numerous, rarely 5, included or

exserted, often inserted around a glandular disk, mona-

delphous, 9 united and 1 separate, or all separate; car-

pel 1, rarely 2-15, superior; ovary 1-celled, inequilat-
eral; the single parietal placenta ventral but turned

dorsally; ovules 1 to many: fruit a legume, or, by re-

duction, indehiscent, or follicular, or fleshy, often

jointed between the seeds, and sometimes filled with
pulp; seeds exalbuminous.

Leguminosa; contains 429 genera and about 7,000
species, distributed over the whole earth, but most
abundant in the tropics. This family and the Orchida-
cese are, next to the Composite, the largest families
of flowering plants. The large genera which contain
100 or more species are: Astragalus, 1,200 species;
Acacia, 450 sp.; Cassia, 380 sp.; Mimosa, 300 sp.; Cro-

tolaria, 250 sp.; Indigofera, 250 sp. ; Trifolium, 250 sp.;

Bauhinia, 150 sp. ; Aspalanthus, 150 sp.; Oxytropus,
150 sp. ; Desmodium, 150 sp. ; Inga, 140 sp. ; Tephrosia,
120 sp.; Vicia, 120 sp.; Pithecolobium, HOsp. ; Lupi-
nus, 100 sp.; Psoralea, 100 sp.; Dalea, 100 sp.; Lathy-
rus, 100 sp.; Rhynchosia, 100 sp.; and Phaseolus, 100

sp. Taken in the broad sense, the family is a very nat-
ural one, the nearest relatives being the Chrysobalanus
section of the Rosaceae. The most constant distin-

guishing character is the leguminous type of fruit.

When this occasionally varies, the papilionaceous
corolla, or the general Mimosa type of flower, is distinc-

tive. Except in the fruit, the family is very diverse,
and the following sub-families have often been treated
as distinct families.

Sub-family I. Mimosas. Flowers regular; corolla

valvate; stamens 5-10, or very numerous, exserted:

e.g., Pithecolobium, Albizzia, Mimosa, and Acacia.

Sub-family II. Csesalpinse. Flowers irregular, not

papilionaceous; stamens 10 or fewer, not conspicuously
exserted; corolla imbricated: e.g., Copaiba, Tamarindus,
Cercis, Bauhinia, Cassia, Gleditsia, Gymnocladus,
Csasalpinia, and the like.

Sub-family III.
Papilionatese.-^-Corolla papiliona-

ceous, imbricated; stamens 5-10, included: e.g., Pisum,
Lathyrus, Robinia, Vicia, Phaseolus, and so forth.

The leaves of many Leguminosae are motile. Mimosa
pudica, Cassia nictilans, and others, are sensitive to

touch, the leaflets, and often the leaves, quickly drooping
when disturbed. A great number show sleep movement,
the leaflets drooping at nightfall. The motile organ is

the pulvinus at the base of thejeaflet or leaf. The lat-

eral leaflets of Desmodium gyrans are rhythmically and

spontaneously motile. The pollination of the papiliona-
ceous flowers is complicated and interesting. (See Kerner
and Oliver's "Natural History of Plants.") The legumes
of Desmodium separate into 1-seeded joints which are

covered with hooked hairs, and, therefore, bur-like.

The roots of the Leguminosse commonly bear tubercles

containing nitrogen-fixing organisms, the product of

which is used by the plant.
The economic plants are almost innumerable. The

following are the most important:
Plants used for food: Detarium senegalense of Sene-

gambia, edible drupe; Castanospermum auslrak (Aus-
tralian chestnut), Dolichos Lablab (black bean),
Phaseolus vulgaris (bean), Cicer arietinum (chick pea),
Pisum sativum (pea), Ervum Lens (lentil) and Lupinus
sps., all have edible seeds; Apios tuberosa, Psoralea

hypogsea, and P. esculenta, edible tubers; Arachis hypo-
gxa (peanut), and Voandzeia subterranea, subterranean

seeds; Lathyrus tuberosa, sugary tubers, much used
before potatoes were known; and Cytisus scoparius,
buds used as capers.

Plants used as forage: Ceratonia Siliqua (St. John's

bread), Onobrychis saliva (sainfoin), Vicia saliva

(vetch), Medicago saliva (alfalfa), Medicago lupulina

(medick), Trifolium species (clover), Glycine hispida

(soy bean), Vigna Catjang (cowpea), Lotus curni-

cuiatus, Lupinus sps., Anthyllis Vulneraria, Hedy-
sarum coronarium, Ornithopus sativus, Pisum sativum,
Ukx europseus.
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Plants used for medicine: Acacia Senegal (gum aca-

cia); .4. Catechu (catechu), astringent, tonic; Swartzia

tomeiitosa, sudorific; Copaiba Langdorfii (balsam of

Copaiba), of Brazil, for catarrh; Cassia sps., Orient,

India, etc., leaves purgative; Tamarindus indica

(tamarind), pulpy pods used; Sophora tomentosa,

India, seeds arrest choleric vomiting; Toluifera Balsa-

mum (balsam of Tolu), South America, bronchial;
Andira sps., tropical America, emetic, purge, narcotic,

vermifuge; Pterocarpus Draco (dragons blood), West
Indies, astringent ;

P. Marsupium (gum kino) ;
Bulea

Jrondosa (eastern kino), Asia; Mucuna pruriens (cow-
itch or cowage), India, stinging hairs on pod, anthel-

mintic; Astragalus gummifer (gum tragacanth), of the

Orient; Colutea arborescens (bladder senna), purgative,

emetic; Glycyrrhiza glabra, (licorice), Europe, emol-

lient; Genista tinctoria, purgative; Cytisus scoparius,

diuretic; Triganetta Foenum-grxcum (fenugreek), Old

World, food, condiment, horse-remedy, and so on;
Anagyris fatida (stinking wood), purgative and poi-

sonous; Physostigma venosum (calabar bean), sedative,
contracts the pupil, poisonous; Astragalus sps., and
Crotalaria sps. are loco-weeds, and poisonous to cattle;

arrow-poisons are furnished by Erythrophlosum,
Afzelia, and Pithecolobium. Fifteen genera furnish

fish-poison.

Dye-stuffs: Csesalpinia. echinata yields braziline;

Sophora japonica yields yellow dye; Indigofera tinc-

toria yields indigo; Genista tinctoria, yields a dye;
Hxmatoxylon campec.hianum yields logwood and hsema-

toxylin. Pterocarpus santalinum yields red sandal-

wood, a brown dye.
Other purposes: Copal varnish from Hymensea sps.,

Trachylobium sps., and Copaiba sps. Many species are

valuable timber trees. A snuff-perfume is obtained
from seeds of Coumarouna (tonka bean). Rosewood
is from Dalbergia nigra, and other species. African
rosewood is from Pterocarpus erinaceus. Red seeds of

Abrus precatorius (jequirity) are used for necklaces, as

are also those of Adenanthera Pavonina (Circassian

seeds). Branches of Cytisus scoparius (broom) are used
for basket-work. Ulex europseus (furze) is used as fire-

wood in France. Many species furnish fibers for spin-

ning. Oil is obtained from seeds of peanut and others.

Many are ornamental.
About 150 genera are cultivated in America, or are

important to American agriculture. Many of the spe-
cies are among our most valuable ornamental and

food-plants. Some of these genera are: Abrus (Crab's-

eye Vine, Weather Plant); Acacia (Wattle, Kangaroo
Thorn, Weeping Myall, Australian Blackwood, Mulga,
Popinac, Opopanax, Cassie, Huisache, Espino, Cavan,
Gum Arabic Tree); Adenanthera (Red Sandalwood);
Albizzia; Alhagi (Camel's Thorn); Amphicarpaja (Hog
Peanut); Amorpha (Lead Plant, Bastard Indigo); An-

thyllis (Kidney Vetch, Sand Clover, Woundwort, Jupi-
ter's Beard); Apios (Groundnut, Wild Bean); Arachis

(Peanut, Goober); Astragalus (Milk Vetch); Baptisia

(Wjld Indigo); Bauhinia (Mountain Ebony); Cffisal-

pinia (Brasilleto, Barbadoes Pride, Barbadoes Flower-

fence, Dwarf Poinciana); Canavalia (Jack Bean,
Chickasaw Lima) ; Caragana (Pea Tree) ; Cassia (Wild
Senna, Partridge Pea, Pudding Pipe Tree) ; Centrosema
(Butterfly Pea) ;

Cercis (Judas Tree, Red Bud) ; Chori-

zema; Cicer (Chick Pea); Cladrastis (Yellow-wood);
Clianthus (Glory Pea, Glory Vine, Parrot's Bill); Cli-

toria (Butterfly Pea); Colutea (Bladder Senna); Coro-
nilla (Crown Vetch, Scorpion Senna) ;

Crotalaria (Rat-
tle-Box); Cytisus (Broom, Genista); Desmodium (Tick
Trefoil, Telegraph Plant); Dolichos (Hyacinth Bean,
Taukok, Black Bean), the species still much con-

fused; Erythrina (Coral Tree); Galega (Goat's Rue);
Genista (Dyer's Greenwood); Gleditsia (Honey Lo-

cust, Sweet Locust, Three-thorned Acacia); Glycine
(Soy Bean); Glycyrrhiza (Licorice); Gymnocladus
(Kentucky Coffee Tree); Halimodendron (Salt Tree);

Hedysarum (French Honeysuckle); Hosackia; Indigo-
fera (Indigo); Kennedya; Laburnum (Golden Chain,
Bean Tree, Scotch Laburnum); Lathyrus (Sweet Pea,
Tangier Scarlet P., Pride of California, Everlasting P.,
Two-flowered P., Flat P., Perennial P., Lord Anson's
P., Marsh P., Sea P., Beach P., Prairie Vetchling, Black

P., Black Bitter Vetch, Spring Bitter Vetch); Lens
(Lentil); Lespedeza (Bush Clover, Japan Clover, Hoop-
koop); Leuciena (White Popinac); Lotus (Bird's-foot

Trefoil, Babies' Slippers, Winged Pea); Lupinus (Lu-
pine, Sundial, Deer Cabbage); Millettia (Ironwood);
Medicago (Alfalfa, Lucerne, Black or Hop Medick,
Nonesuch, Snails, Tree Alfalfa, Moon Trefoil); Meli-
lotus (Sweet Clover); Mimosa (Sensitive Plant, Hum-
ble Plant); Mucuna (Cowitch, Cowage, Velvet Bean,
Banana Bean); Onobrychis (Sainfoin, Holy Clover);
Ononis (Rest-Harrow, Goat Root); Parkinsonia (Jeru-
salem Thorn); Parochetus (Shamrock Pea, Blue Oxa-
lis); Petalostemon (Prairie Clover); Phaseolus (Bean,
Caracol, Snail-flower, Corkscrew Flower, Scarlet-run-

ner, Dutch Caseknife B., Metcalfe B., Moth B., Gram,
Silva B., Civet B., Lima B., Kidney B., Bush B.); Pis-
cidia (Fish-poison Tree, Jamaica Dogwood); Pisum
(Garden Pea, Field P.); Pithecolobium; Prosopis (Mes-
quite, Screw Bean, Tornillo) ; Poinciana (Royal Poin-

ciana, Peacock Flower, Flomboyant) ;
Psoralea (Scurfy

Pea. Pomme Blanche); Pueraria (Kudzu Vine); Robi-

nia( Locust, False Acacia, Black Locust, Rose Acacia,
Clammy Locust); Schrankia (Sensitive Brier); Sophora
(Japan Pagoda Tree); Spartium (Spanish Broom);
Sutherlandia (Bladder Senna); Swainsona (Winter
Sweet Pea); Tamarindus (Tamarind); Templetonia
(Coral Bush) ; Tephrosia (Goat's Rue, Catgut, Wild
Sweet Pea, Hoary P.) ; Thermopsis; Trifolium (Clover,
Alsike, Cowgrass); Trigonella (Fenugreek); Ulex

(Gorse, Whin, Furze) ;
Vicia (Vetch, Tare, Broad Bean,

Windsor B., English Dwarf B.) ; Vigna (Cowpea, Black

Pea, China Bean); Wistaria (Chinese Wistaria, Kid-
ney-bean Tree).

Order 38. GERANIALES

104. Geraniaceae (from the genus Geranium, Crane's-

bill, from geranps, a crane, in allusion to the cranelike
beak of the fruit). GERANIUM FAMILY. Fig. 29. Herba
and shrubs, sometimes fleshy: leaves opposite or alter-

nate, very diverse: flowers bisexual, regular or slightly

irregular; sepals 5, imbricated, persistent; petals 5,

rarely fewer, imbricated or convolute; stamens usually
10, rarely more, hypogynous or perigynous, the outer
set opposite the petals, some frequently antherless,
somewhat monadelphous below, often glandular at the

base; carpels 5; ovary 5-celled, rarely 2-3-ceIled, 5-

lobed, prolonged into a beak terminatd by the 5 styles;
ovules 1 to many in each cell: fruit rarely a capsule,
more commonly splitting into 5 beaked sections; seeds
with endosperm, straight or curved.
The family has 10 genera and 360 species, widely

distributed over the whole globe. The largest genera are

Pelargonium (South Africa) with 175 species, and Ge-
ranium with 160 species. Some fossil fruits of Gerani-
acea; are known. The Geraniacea? are related to the

Oxalidacese, Tropaeolacese and Balsaminaceic; also to the
Linacea; and Rutacea;. The 5 sepals and petals, the
10 stamens, the 5 carpels, and the more or less beaked
or lobed fruit with its peculiar dehiscence, are together
distinctive.

The flower of Pelargonium is slightly irregular, with
a dorsal receptacular spur at the base of the calyx. The
fruits of all but 40 Geraniaceae dehisce elastically,

throwing the seeds to a distance. The 5 carpels

split away at base, coil up violently, and remain
attached to the summit of a column which projects
from the receptacle. This method of dehiscence, when
present, is characteristic of the Geraniaceas.
The Geraniacea? are astringent; several contain

resin, and others contain free acids. Several species of
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Geranium have been used as remedies for wounds,
others for dysentery, and the like; some have been used

as stimulants. Erodium moschatum is valued because of

a very strongodor of musk. The resinous stems of Mon-
sonia (South Africa) burn readily, and have been used
for torches. The most important economic genus is

Pelargonium, cultivated for ornament. The foliage of

some Pelargoniums is glandular and very fragrant

("rose geraniums"). Some species of Geranium also

are ornamental. The awn-like beak of Erodium fruits

have been used as hygrometers.
Few genera are in cultivation in America as orna-

mental plants: Erodium (Stork's-bill); Geranium,
(Crane's-bill); Pelargonium (so-called "Geraniums").
Sc\-oral cultivated genera, formerly included in the

Geraniacea:, are now placed in separate families, which

see, e.g., Impatiens (Balsaminaceso), Tropa;olum (Tro-

pjeolacea;), Oxalis and Averrhoa (Oxalidacese).
105. Oxalidaceae (from the genus Oxalis, signifying

acid, from the sour taste of the foliage). OXALIS FAM-
ILY. Herbs, rarely shrubby: leaves usually compound:
flowers bisexual, regular; sepals 5, persistent, imbri-

cated; petals 5, convolute or imbricated, rarely united
at the base; stamens 10 in 2 whorls, the outer set oppo-
site the petals, filaments coherent below, those of the
outer set shorter, one or both sets with external glandu-
lar appendages at the base, hypogynous; ovary superior,
5-celled, with a persistent central column (as in Ge-

raniacese); styles separate: fruit an ordinary capsule
with each cell dorsally dehiscent, or a berry.
The Oxalis family contains 7 genera and about 230

species, of which 220 belong to the genus Oxalis. They
are mostly of tropical and subtropical distribution.

Oxalis occurs chiefly in South Africa and South
America. The Oxalidacese were formerly united with
the Geraniacese, but differ in the fruit, which is a dehis-

cent capsule or a berry and does not break up into

separate carpels.
The species of Oxalis are often bulbous or tuberous,

or the roots are enlarged as water-storage tissue. The
leaflets usually have a sensitive cushion at the base

(pulvinus) and show sleep-movements. The flowers of

many are dimorphic or trimorphic, i.e., have stamens
or styles of 2 or 3 lengths in the same species. The
seeds are forcibly ejected through the dorsal suture of

the capsule by the elastic separation of the outer layer
of the testa.

Oxalis contains much oxalic acid, which may be
extracted for economic purposes. It is somewhat seda-

tive, and the sour taste has made some species useful

as salads. The starchy roots of some South American

species are used for cattle-fodder. The fruits of Aver-
rhoa are used in the tropics as a substitute for goose-

berries, which they resemble in flavor.

Two genera are grown in America: Averrhoa (Caram-
bola), 1 species grown for shade and fruit; and Oxalis.

106. Tropaeolaceae (from the genus Tropseolum, from

tropaion, a trophy; the leaves are shield-like, and the
flowers resemble a helmet). NASTURTIUM FAMILY. Fig.
29. Diffuse or climbing succulent herbs with alternate,

peltate or lobed leaves: flowers bisexual, irregular,

spurred; sepals 5, imbricated; petals 5, imbricated,
the upper two differing in shape from the lower three;
stamens 8, separate, somewhat perigynous; ovary
superior, 3-cclled, 3-lpbed, each cell 1-seeded; style 1;

stigmas 3: fruit splitting into 1-seeded, indehiscent
nutlets or drupelets.
A single genus of about 35 species is found in the

mountainous regions from Mexico to Chile. The family
was formerly included in the Geraniacese, but is dis-

tinguished by its separate stamens, its indehiscent fruit-

lets, and a very peculiar method of embryo develop-
ment, in which the suspensor divides into three parts,
one part growing into the placenta, another out into

the ovarian cavity, and the third producing the embryo
on its apex. The spur of the flower is an outgrowth of

the obliquely cup-shaped receptacle at the base of the

calyx, as in Pelargonium.
The herbage of Tropseolum has an acrid taste like

cress, and is often used for salad, hence the common
name "nasturtium" or "Indian cress."

In America, several species are grown for their showy
flowers. Tropseolum majus is the most widely known
species. T. peregrinum is the "canary-bird flower."

107. Linaceae (from the genus Linum, the Latin name
for flax, from the old Celtic llin, a thread). FLAX FAM-
ILY. Fig. 29. Woody or herbaceous plants: leaves alter-

nate or opposite, rarely whorled, simple, entire: flowers

bisexual, regular; calyx of 5, persistent, imbricated

sepals, rarely 4-parted, with 3-fid lobes; petals 5, rarely 4,

convolute, clawed, the claw sometimes crested; stamens

5, alternate with the petals, with sometimes 5 additional

staminodia, or 10, 15, or 20, hypogynous, usually united

at the often glandular base; ovary 5-, rarely 3- or 4-,

celled or falsely 10-celled by the intrusion of the mid-

rib; ovules few; styles as many as the cells of the

ovary: fruit a capsule or drupe.
There are 9 genera and about 120 species, of which 90

species belong to Linum. The Linaceae are related to

29. GERANIACEJE: 1. Geranium, a, floral diagram; 6, fruit;

e, fruit dehiscing. TROP^EOLACE^:: 2. Tropseolum, flower. IsXir
CE.K: 3. Linum, a, flower; 6, floral diagram.

the Geraniacese and Oxalidacea;, but also show a rela-

tion to the Silenes in the Caryophyllacese. The many-
stamened genera suggest the Ternstrcemiaceae. The
family is most easily recognized by the simple, regular

pattern of the flower, and the numerical plan of 5 (or 4)

which is carried through all the floral parts. For this

reason, the flax was taken by the older botanists as a

pattern flower.

Linum catharlicum (Europe) was formerly used as a

purgative. A fixed oil is extracted from the seeds of the

common flax (Linum usitatissimum) ,
which is used in

medicine as an emollient. The most extensive use of this

oil is in painting, its value being due to the property of

drying into a hard, waterproof coating. Flaxseed meal,
from which the oil has been expressed, is used for fodder

and for poulticing. The seed-coats of flax become very
mucilaginous when soaked, on which account flaxseed

has also been used as an emollient in the treatment of

coughs and colds. The cortical bast-fibers of the flax

have been used since earliest times in textile industries.

As the basis of linen cloth, flax is one of the most useful

of cultivated plants. Flax was probably Asiatic in its

origin. Many species of Linum are ornamental, but
are little grown.
Two genera are cultivated in America: Linum,

with species of annual garden plants; and Reinwardtia,
with species of conservatory sub-shrubs from India.
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108. Erythroxylaceae (from the genus Erythroxylon,
the name signifying red wood; the wood of some species

being red). COCA FAMILY. Fig. 30. Shrubs and small

trees: leaves alternate: flowers bisexual, regular, incon-

spicuous; sepals 5, persistent, imbricated or valvate;

petals 5, convolute or imbricated, with appendages on
the inner face, or with projecting callosities; stamens 10.

in 2 whorls, more or less connate into a tube, and

externally glandular; ovary 3-4-celled, usually but
1 cell developing in fruit; 1-2 ovules in each cell; styles
3-4: fruit drupaceous, 1-2-seeded.

Two genera and about 90 species are known; all

tropical, and reaching their greatest development in

30. ERYTHROXYLACE.E: 1. Erythroxylon, a, flower of B.
pulchrum;b, flower, perianth removed, of E. Coca. ZYGOPHYLLACE^E:
2. Zygophyllum, a, flower; b, floral diagram. RUTACE.E: 3. Huta,
a, flower; 6, floral diagram; c, leaf.

tropical South America, but extending northward to
Mexico and southward in the Old World to Natal.
The family is closely related to the Linacesc with which
it was formerly united, but differs in the more promi-
nent stamen-tube, the appendages on the petals, and
the drupaceous non-capsular fruit.

The only important economic plant is the coca plant
(Erythroxylon Coca), a shrub famous as the source of
cocaine. Its origin is unknown, but it was early used by
the Peruvians as a stimulant. Coca is now grown to
a limited extent in southern Florida and southern Cali-

fornia, as well as in most tropical countries.

109._JZygaphyllacee (from the genus Zygophyllum,
derived from the Greek signifying a yoke and leaf; the
leaflets are in pairs). CALTROP FAMILY. Fig. 30. Herbs,
shrubs, or trees: leaves opposite, rarely alternate, mostly
pinnately compound: flowers bisexual, regular, rarely
irregular; sepals 4-5, persistent, imbricated or rarely
valvate; petals 4-5, rarely 0, imbricated, rarely valvate;
disk present, diverse, rarely wanting; stamens usually
8 or 10, hypogynous, the outer opposite the petals,
usually scales at the base of the filaments; ovary supe-
rior, 4-5-celled, rarely falsely many -celled; ovules
2 to several in each cell; style and stigma 1: fruit a
capsule or separating into fruitlets.

Twenty-one genera and about 150 species occur as
natives of the warmer parts of the world, especially
the drier desert regions. They are especially abundant
in North Africa and the Mediterranean region. This
family is very closely related to the Rutaceae, from which
it differs in the absence of glandular dots and oil, and
in the presence of stipules. The fruits are usually more
or less lobed and sometimes winged or covered with
prickles.
The hard, faintly aromatic wood (lignumvitfE)

of Guaiacum officinale is used for cabinet work and
for pulleysT J

L

ne wood of this plant yields a resin used
as a diaphoretic 'and purge. The flower-buds of one
species of Zygophyllum are used in place of capers.
The Arabs use Z. simplex to remove freckles. The

fetid smell of this plant is so strong that even camels
are said to reject it. Soda is obtained from species of

Nitraria, which inhabit alkaline soil.

Guaiacum officinale is sometimes grown in southern
Florida and southern California for ornament. Zygo-
phyllum may be in cultivation.

110. Rutacese (from the genus Ruta, the ancient

name). RUE FAMILY. Fig. 30. Herbs, shrubs, trees:

leaves usually alternate, simple or variously cut or com-

pound, usually with pellucid dots: flowers bisexual,

usually regular; sepals 4-5, often coherent, imbricated;

petals 4-5, imbricated or valvate, usually separate; sta-

mens 8-10, rarely 15, inserted at the base of a thick disk,

usually distinct; ovary superior, 2-5-lobed, 2-5-celloi 1
;

each cell 1 to many-ovuled, raised on a prolongation of

the receptacle, a glandular disk at its base; styles

usually connate: fruit a capsule opening by valves, or

fleshy and indehiscent, or separating into fruitlets,

rarely winged.
Rutacese contains over 100 genera and about 900

species, mostly of tropical countries but extending into

temperate parts of Europe and America. Fagara, with
more than 130 species, is the largest genus. The Ruta-
ceae are related to many of the Geranium group, especi-

ally to Simarubaceas, Zygophyllacca:, and Meliaoesa,

The transparent dots in the leaves, the numerical plan,
and especially the lobcd ovary raised on the disk or

stalk, are together distinctive. The disk is often much
developed and very diversely constructed. The outer

stamens are usually opposite the petals, not alternate

with them as might be expected. In some cases the

carpels are entirely free below and united only by the

styles or stigmas. The seeds, except in the berry fruits,

are only 1 or 2. The great development of oil-glands

containing a fragrant oil is one of the most character-

istic features of the family. These glands are produced
on all parts of the plant, even on the floral parts and sur-

face of the fruits. The orange and lemon are examples
of Rutacese with berry fruits, and they are widely cul-

tivated and perplexingly variable.

The volatile oil of the Rutaceae has been used to some
extent for medicine and also for perfumery. Extract
of rue has been used as a vermifuge. The Romans
used rue as a condiment. Some species of rue are so

pungent as to produce a poisoning of the skin similar to

that produced by poison ivy. The volatile oil is so

copious in Dictamnus as to ignite readily. Several

species of Barosma (buchu) are tonic and diuretic. The
genus Citrus is the most useful. It includes the orange,
the bitter orange;

the citron, the lemon, the lime, the

grape-fruit, the kid-glove orange or tangerine, and the

bergamot from the rind of which bergamot oil is manu-
factured, used in perfumery. The bark of the prickly

shrub, Zanthoxylum, is sometimes used as a tonic.

The seeds of some species of Zanthoxylum are used to

poison fish.

In cultivation in America or worthy of trial are 20
to 30 genera, used mostly for ornament and fruit.

Among these are: Adenandra (Breath of Heaven);
yEgle (Bael Fruit, Bengal Quince); Atalantia; Balsam-
ocitrus (African Bael-Fruit); Calodendron (Cape
Chestnut); Casimiroa (White Sapota); Citrus (Orange,

Lemon); Dictamnus (Dittany, Gas Plant, Burning
Bush); Fagara (Prickly Ash); Ferpnia (Wood Apple);
Murraya (Orange Jessamine, Satinwood); Phellodon-

dron (Chinese Cork Tree); Poncirus (Trifoliate

Orange); Ptelea (Hop Tree); Ruta (Rue); Triphasia

(Bergamot Lime, Lime Berry); Zanthoxylum (Prickly

Ash, Chinese or Japanese Pepperwood, Toothache

Tree).
111. Simarubaceae (from the genus Simaruba, which

is the Caribbean name of Sinuiruba officinalis). QUAS-
SIA FAMILY. Fig. 31. Shrubs or trees: leaves alternate or

rarely opposite, pinnate, rarely simple, dot less: flowers

unisexual, regular; sepals 3-5, more or less connate,
imbricated or valvate; petals 3-5, rarely 0, free or con-

nate, variously arranged in the bud; disk prominent,
very diverse, rarely 0; stamens usually twice the petals,
filaments naked or with a scale; carpels 2-5, free, or
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connate at the base or by the styles, or completely
united into a 2-5-celled, superior ovary; each cell 1-,

rarely several-, ovuled; carpels in fruit drupe-like,

rarely forming a berry or samaras.
About 28 genera and 140 species are generally distrib-

uted in the tropics, but extend into the temperate
regions. The center of distribution is in tropical
America. Some fossil species are known. The family
is closely related to the Rutacea:, but differs in the

absence of foliage-glands and in the presence of scales

on the filaments. It is also closely related to the Zygo-
phyllaceae.
Most of the Simarubacese contain a bitter principle,

also, sometimes, a resinous matter and an oil which is

of value as a tonic. Quassia amara of tropical America
furnishes the quassia wood, famous as a bitter tonic.

Picrnsma. excelsa, of Jamaica, also furnishes quassia
of equal quality. Branches of quassia and the pulver-
ized bitter wood of species of Simaruba are used in

tropical America to drive away insects. The seeds
of Simaruba Cedron are used for the same purpose.
Various species are used for snake-bites. The leaves

and sap of species of Picramnia furnish a beautiful

violet dye.
Very few are in cultivation in America: Picrasma, a

semi-hardy shrub; and Ailanthus (Tree of Heaven), a
well-known tree.

112. Burseraceae (from the genus Bursera, named in

memory of Joachim Burser, a botanist in Naples).
BURSERA FAMILY. Fig. 31. Trees or shrubs, often very
large, with usually alternate compound leaves: flowers

bisexual, regular, usually small and very numerous;
sepals 3-5, more or less connate, imbricated or often

valvate; petals 3-5, usually separate, imbricated or val-

31. SIMARUBACE.E: 1. Ailanthus, a, flower, section: 6. flower,

looking in; c, fruit. BURSERACE*: 2. Bursera, a, flower; *, floral

diagram. MELIACE^E: 3. Swietenia, flower. 4. Cedrela, I'ower.

.'). Melia, floral diagram. MALPIGHIACE<E: 6. Camarea, Uower.
7. Malpighia, floral diagram.

vate; stamens usually twice as many as the petals, hy-
pogynous, sometimes unequal, separate, the outer oppo-
site the petals; disk present, am.ular or cup-shaped,
rarely 0, sometimes adnate to the calyx; ovary superior,

2-5-celled; ovules usually 2 in ouch cell; style 1 or 0:

fruit drupe-like with 2-5 stones or with a bony endo-

carp or a capsule with the epicarp opening and expos-
ing the connate bony pits; seeds exatbuminous.
The 16 genera and about 270 species are widely dis-

tributed in tropical regions. One species of Bursera
reaches Florida. The family is related to the Rutaceaj
and Bimarubaoee, from which it differs in the presence
of resin-chambers in the bark. It is also very closely
related to the Anacardiaceae.

The family is very rich in resin and, therefore, is of
considerable economic importance. These resins are

frequently aromatic or fragrant ;
hence many have been

used as incense. The resin myrrh is obtained from species
of Commiphora of Arabia and Africa. Mecca balsam
is from the same genus. Olibanum incense is derived
from trees of the genus Boswellia, of India. Frankin-
cense is either this olibanum or the resin from Bog-
wellia Carteri. A substitute for dammar and copal
has been obtained from the Burseraceae.
Few species of the Burseraceae are in cultivation in

America: Bursera Simaruba, as an ornamental green-
house tree; and Garuga pinnata, which is grown in

Florida and California for the gooseberry-like fruit.

113. Meliaceae (from the genus Melia, the Greek
name of the somewhat similar manna-ash). MAHOGANY
FAMILY. Fig. 31. Trees or shrubs: leaves usually alter-

nate, pinnate or rarely simple: flowers bisexual, rarely

unisexual, panicled; sepals 4-5, usually partly connate,
imbricated; petals 4-5, rarely 3-8, separate, or con-
nate or adnate to the stamens; stamens 8-10, rarely
5. or numerous, hypogynous, filaments usually connate
into a tube which is entire or lacerate, rarely free; disk

present; ovary superior, 2-5-celled, rarely 1- or many-
celled, each cell 2-, rarely several-, ovuled; style and
stigma 1 : fruit a drupe, berry, or capsule.

There are 42 genera and about 600 species, all con-
fined to the tropics. They enter the United States

only in southern Florida. Some fossil species are
known. The family is related to the Rutaceae, but
lacks the resin and oil-glands. It is closely related to all

of the disk-bearing families, but is distinguished by the

peculiar stamen-tube with teeth and fringe.
There is the greatest diversity in the arrangement

of the anthers on the staminal tube and the dentation
or fringing of the latter. Very commonly there are 2

stipule-like teeth just below the anthers. The seeds
are sometimes winged (in mahogany). The leaves are

rarely transparent-dotted (Flindersia).
Melia Azedarach, an Asiatic tree, is bitter, and has

been used in medicine as a purgative and vermifuge.
Other species of Meliacese are purgative and emetic, or

are used for heartburn, and the Uke. Some have the odor
of garlic. The bark of the Asiatic Walsura piscidia is

used to stupefy fish. The pulp of the fruit of Aglaia
edulis is said to be delicious. The bitter bark of mahog-
any has been used in place of quinine. The most cele-

brated member of the family is Swietenia Mahogani of

the West Indies and Peru, which furnishes the mahog-
any timber of commerce. The wood of the West Indian

Cedrela odorata is fragrant, and is the so-called cigar-
box cedar, from which these boxes are made. The
sawdust of the South African sneezewood (Ptaeroxylon

obliquum) causes sneezing, hence the popular name.
Five or more genera are in cultivation in America, all

confined to southern California and southern Florida,

except Melia, which is common throughout the southern

states, and Cedrela sinensis, hardy in Mass. Among
these are Cedrela (West Indian Cedar); Melia (Pride
of India, China-berry Tree, Texas Umbrella Tree);

Ptaeroxylon (Sneezewood); Swietenia (Mahogany).
114. Malpighiaceae (from the genus Malpighia, in

honor of Marcello Malpighi, once professor of medi-
cine at Pisa). MALPIGHIA FAMILY. Fig. 31. Trees or

shrubs, most often climbing: leaves usually opposite,
often with petiolar glands and jointed petioles: flowers

commonly bisexual, usually obliquely irregular; sepals 5,

mostly separate, some or all with large glands; petals

5, fringed or toothed, slender-clawed; stamens 10, in

part staminodial, rarely fewer, the outer opposite the

petals, hypogynous or nearly so, usually connate below;
anthers very diverse and odd; ovary superior, 2-3-

celled and lobed, rarely 5-celled, the cells 1-ovuled;

styles 2-3, rarely connate: fruit commonly separating
into 2-3 nut-like portions which are entire, or pectinately
winged, or naked, rarely a single nut or drupe; seeds
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exalbuminous; embryo variously curved or spiral,

rarely straight.
This family has 55 genera and about 650 species,

generally distributed in the tropics, but reaching to

Texas and California in North America, and Port
Natal in Africa. They are most abundant in the tropi-
cal forests of South America. The family is closely
related to the Zvgophyllaceae, Sapindacese, and Ery-
throxylacese, as snown by the lobed and winged fruit,

or clawed petals. The glandular calyx, clawed petals,
the outer stamens opposite the petals, peculiar anthers,

queer fruit, and curved embryo are together distinctive.

The family is of little economic importance. Various

coloring matters and astringent tannins are contained
in the bark, for which reason some of the Malpighiacese
have been used for dysentery and intermittent fever.

Some are used as a remedy for snake-bites. The fruits

of certain Malpighiacese are sour, juicy and refreshing.
Few species are in cultivation in North America,

all in California, Florida or the West Indies. Gal-

phimia and Stigmaphyllon are ornamental; Malpighia
glabra is the Barbadoes cherry, cultivated in the West
Indies for the cherry-like fruit.

115. Tremandraceae (from the genus Tremandra,
which is from the Latin tremble and the Greek male,

probably in allusion to the anthers). TREMANDRA
FAMILY. Fig. 32. Shrubs or sub-shrubs, with opposite,
whorled or alternate leaves: flowers bisexual, regular;

sepals 4-5, rarely 3, valvate; petals of the same number
as the sepals and alternating with them, colored, entire,

separate induplicate-valvate; stamens 8 or 10, rarely
6, hypogynous, in 1 or 2 whorls; anthers opening by a
transverse terminal valve, or more or less prolonged
into a beak with terminal pores; ovary superior,

2-celled; style 1; stigma 1: fruit a capsule; seeds 1 or 2
in each cavity.

In this family are 3 genera and about 23 species, of
which 20 belong to the genus Tetratheca. All are
native of south and west Australia. The family is very
similar to the Polygalacese, and separated from that

32. TBEMANDHACE.E: 1. Platytheca, floral diagram. POLT-
OALACE.E: 2. Polygala, a. flower; b, flower, vertical section; c, floral

diagram. EUPHORBIACE^;: 3. Euphorbia, a, involucre and flowers;
b, involucre, vertical section. 4. Croton, a, flower; fc, floral dia-
gram, male flower; c, floral diagram, female flower.

family only by the regular flowers. Platytheca is

remarkable in having the four anther cells all in one
plane.
Two genera are in the American trade, both tender

heath-like plants: Platytheca, and Tetratheca.
116. Polygalacese (from the genus Polygala, an old

Greek name applied later to this genus by botanists
because of the supposed stimulative action of the plant
on the lactation of cattle). MILKWORT FAMILY. Fig. 32.

Herbs, shrubs, or small troos, sometimes climbing or

twining: leaves mostly alternate: flowers bisexual, irreg-

ular; sepals 5, imbricated, separate or somewhat coher-

ent, the 2 inner largest and often winged or petaloid ;

petals rarely 5, commonly 3, at least the 2 upper, and
sometimes all more or less coherent with each other and
with the stamen-tube, inner petal concave and often
with a fringed crest (keel) ;

stamens 8, rarely fewer, in 2

whorls, hypogynous, usually adherent to the keel petal
and coherent into a tube which is slit down and open
behind; anthers usually opening by terminal pores or

slits; ovary superior usually 2-celled; ovule usually
1 in each cell; style 1, dilated above; stigmas 1-4:
fruit usually a capsule, rarely a drupe or samara; seeds

pendulous, albuminous.

Polygalacea has 10 genera and about 500 species,
450 of which belong to the genus Polygala; widely dis-

tributed over the earth but absent in New Zealand,
Polynesia, arctic North America and arctic Asia. The
family is not closely related to any other. The peculiar
perianth and stamens, and the 2-celled ovary, are to-

gether very distinctive. The floral parts, though simu-

lating those of the Leguminosa;, are not homologous.
A bitter principle gives the Polygalaceae tonic and

astringent properties. Some species are emetic. The
root of Polygala Senega (North America), so-called

"Senega or Seneca snakeroot," is used as an emetic
and cathartic, but more especially as an expectorant.
This and many other species of Polygala are reputed
antidotes for snake-bites, hence the name "snakeroot."

Only the genus Polygala is in cultivation in N. Amer-
ica, of which 9 or 10 species are grown for ornamental

purposes. Some are shrubs and 1 is an evergreen trailer.

117. Euphorbiaceas (from the genus Euphorbia,
named in honor of Euphorbus, physician to King Juba).
SPURGE FAMILY. Fig. 32. Herbs, shrubs or trees, of

greatly varying habit, sometimes fleshy and cactus-like,
often with milky juice: leaves mostly alternate: flowers

monoecious or dioecious, regular or irregular; both

calyx and corolla present, or the latter absent, or
both absent, or both much reduced, valvate or imbri-

cated; the parts free, rarely united; intrastaminal
disk usually present in the staminate flowers, often

changed to glands; stamens as many as the sepals, or
twice as many, or reduced to 1, separate or monadel-

phous; hypogynous disk in the pistillate flowers

annular or cup-shaped or in the form of glands; ovary
superior, usually 3-celled, rarely 1-, 2-, or 4-cclled;

style and stigma various; ovules 1-2 in each cavity,
side by side, suspended, anatroppus; micropyle external,
covered with a caruncle: fruit splitting into three

portions, leaving a central column, rarely indehiscent
and berry-like, or drupaceous; seeds albuminous.
The 208 genera and about 4,000 species are widely

distributed, mainly in the tropics, but extend into

temperate regions. The largest genera are Euphorbia
with about 700 species, Croton with 500-600 species,
and Phyllanthus with 400 species. The family is

related to the Geraniales, as shown by the fruit. The
only constant characters of this great polymorphic
family are the collateral anatropous ovules with micro-

pyle external, the caruncle, the usually persistent axis

of the fruit, and the albuminous seeds. In Euphorbia,
some sessile staminate flowers and a pedicelled pistillate
flower are inclosed in a common involucre which bears
various horn-like, or gland-like, or petaloid appendages.
The variation in the inflorescence and floral structure

throughout the family is very intricate.

The family is of great economic importance. Only
the most important plants can be mentioned here. The
following are used in medicine: The juice of Euphorbia
Esula, E. Cyparissias, E. Lathyris, E. helioscopia, and

others, is purgative, as is also that of Mercurialis. Cro-
ton Tiglium yields the purgative croton oil. Ricinus
communis yields castor oil. Jatropha Curcas (physic
nut) is purgative. Euphorbia Hybema, Jatropha
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officinalis, Croton, and Slillingia sylvatica (queen's

root) are used for syphilis. Euphorbia corollata and E.

Ipecacuanha are emetic. E. thymifoha is used as a ver-

mifuge in India. Crolon Eluteria yields cascarilla bark,
a tonic. The hairs of the capsule of Mallot us philip-

pinensis are in the trade as kamala. The juice of E.

cotinifolia is used by the Caribbeans to poison arrows;
that of Exccecaria Agallocha (blinding tree) is so acrid

as to blind the eye into which it may chance to fall.

The juice of E. balsamifera, of the Canaries, is cooked

and eaten as jelly. The seeds of Aleurites Iriloba are

called "almonds, and eaten; as are also those of Con-

ceveiba guyanensis. The fruit of E. disticha is edible.

E. Emblica has fleshy, sweet fruit. The most useful

as food are the tuberous roots of the sweet manioc

(Manihot palmata var. Aipii), eaten cooked or raw; and
of the bitter manioc (M. utilissima), which is poisonous
when raw, but when cooked is very widely used for

food in the tropics. This root is the source of cassava

bread, and tapioca. Phosphorescent juice is obtained

from E. phosphorea of Brazil. The fruit of Hura crepitans

(sand-box) opens with a report like a pistol. It is

cooked in oil to prevent dehiscence, and used as a sand-

box. India rubber is obtained from the juice of Hevea

guyanensis, and other species. Omphalea Iriandra yields
a blackening juice used as ink. Soap is made from the

seminal oil of Jatropha Curcas. Oil from the seeds of

Aleurites cordata (Japanese oil tree) is used for light-

ing. Turnsole (Crozophora tinctoria), of the Mediter-

ranean, yields a dye used to color Dutch cheese. Other

Euphorbiace yield dyes. Sapium sebiferum (Chinese
tallow tree) yields a fat used for burning, and other

purposes.
Twenty to 30 genera are in cultivation in N. America

for various purposes. Among these are: Acalypha,
ornamental; Aleurites (Candlenut, Candleberry Tree),

California; Codiaeum (Croton), ornamental; Euphorbia
(Spurge, Snpw-on-the-Mountain, Scarlet Plume, Poin-

settia, Mexican Fire Plant, Hypocrite Plant, Painted

Leaf, Fire-on-the-Mountain, Crown of Thorns,
Medusa's Head, Caper Spurge, Mole Plant), green-
house, garden, ornamental; Hevea (South Ameri-
can Rubber Tree), botanical gardens and Florida;

Jatropha (French Physic Nut), South; Manihot
(Ceara Rubber Tree, Cassava, Manioc Plant), South,
food and ornamental; Pedilanthus (Bird Cactus, Jew
Bush), greenhouse; Phyllanthus (Snow-bush, Emblic

Myrobolan, Otaheite Gooseberry), greenhouse, garden;
Putranjiva (Indian Amulet Plant), South; Ricinus

(Castor-Oil Plant, Palma Christi), garden, ornamental;
Stillingia (Queen's Root, Queen's Delight); Sapium
(Tallow Tree), South.

Order 39. SAPINDALES

118. Buxaceae (from the genus Buxus. the ancient
name of the box). Buxus FAMILY. Herbs, shrubs or
trees : leaves opposite or alternate : flowers monoecious,

inconspicuous; hypogynous disk wanting; corolla absent;

calyx 4-parted,
or in the pistillate flower 4-l"2-parted

or 0, imbricated; stamens 4, opposite the lobes of the

calyx, or numerous; ovary superior, 3-celled, rarely 2-4-

celled; ovules 2, collateral, rarely 1, suspended, micrc-

pyle turned toward the axis; styles 2-3: fruit capsular
and opening elastically, or fleshy; seeds with endo-

sperm, with or without a caruncle.

About 6 genera and 30 species inhabit the tropics and
subtropics. One species is native in the southeastern
United States. The largest genus is Buxus with 19

species. Fossil species are known. The family is related

to the Euphorbiacece, with which it is united by some
authors, and to the Celastracese and Empetracea;.
The absence of milky juice, the calycoid perianth, the
3-celled ovary with collateral suspended albuminous

seeds, and the axially directed micropyle are together
characteristic.

The wood of the box (Buxus sempervirens) of Europe
is close-grained and homogeneous; used for engraving
and for the manufacture of musical instruments. A
decoction of the wood was formerly used in medicine
for fevers. Its leaves and seeds are purgative. Oil
from the seeds of Simmondsia is used as a hair-tonic.

Four or more genera are in cultivation in America.
These are: Buxus (Box) ornamental; Pachysandra

33. EMPETRACE*: 1. Empetrum, a, flower; b, floral diagram.
CORIARIACE.E: 2. Coriaria, a, flower; b, floral diagram. ANA-
CAHDIACEJE: 3. Rhus, o, flower; 6, floral diagram. 4. Anacardium,
fruit. CYRILLACE.E: 5. Cyrilla, flower.

(Mountain Spurge), garden, ornamental; Sarcococca,

greenhouse, ornamental; and Simmondsia, California,
for oil.

119. Empetracese (from the genus Empetrum, an
ancient name signifying upon a rock). CROWBERRY
FAMILY. Fig. 33. Small ericoid shrubs: leaves alter-

nate, deeply furrowed beneath: flowers polygamous or

dioecious, small, regular, hypogynous; disk wanting;

sepals 2-3, imbricated; petals 2-3, or 0; stamens of

the same number as the petals and alternate with them ;

ovary superior, 2-9-celled, each cell 1-ovuled; style-
branches 2-9, often fringed or toothed: fruit drupa-
ceous; seed ascending, anatropous, albuminous; micro-

pyle turned toward the outside.

In the north temperate and arctic regions, and in the

Andes, are found 3 genera and about 5 species. The
family is related to the Buxacese, and more distantly
to the Euphorbiacea? and Celastracese. The habit,

the reduced or absent corolla, the few stamens, the

1-seeded ovary, the external micropyle, and the absence

of the disk and aril are together distinctive.

The acid berries of Empetrum are eaten in north

Europe and Kamtschatka, and also used to prepare a
drink. The fruit of Corema album has been used as a
fever remedy. An acid drink is prepared from it in

Portugal.
In North America, 2 genera are in cultivation : Cera-

tiola, not hardy; and Empetrum (Crowberry), grown
in rock-gardens.

120. Coriariaceas (from the genus Coriaria, derived

from the Latin meaning a hide, used for tanning).
CORIARIA FAMILY. Fig. 33. Shrubs with opposite or

whorled, entire leaves: flowers bisexual, or unisexual,

regular; sepals 5, imbricated; petals 5, smaller, but

enlarging in fruit, fleshy, keeled within and pressed
between the carpels; stamens 10, hypogynous; carpels

5-10, superior, separate: fruitlets indehiscent, 1-seeded,

dry.
This family consists of a single genus containing 8

species, widely distributed in warm-temperate zones.

Coriariacese is not closely related to any other family;
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perhaps most closely to the Empetraceae. Some authors

place it near the Sapindaceae or Phytolaccaceae, or

Rutaceae. It represents an ancient group. Fossil spe-
cies are known.

Coriaria myrtifolia (myrtle-leaved sumach) of the
West Mediterranean region, contains much tannin and
is used by curriers; its leaves and fruits are poisonous.
The fruit of C. ruscifolia of New Zealand contains a
vinous

juicej
which is drunk as a beverage, but its

seeds are poisonous. C. ruscifolia also yields a black
color used by shoemakers.
Two species are grown for ornamental purposes in

eastern North America. They are semi-hardy.
121. Limnanthaceae (from the genus Limnanthus, the

name signifying marsh flower). LIMNANTHUS FAMILY.
Herbs with alternate leaves: flowers bisexual, regular;

sepals 3 or 5, valvate; petals 3 or 5, convolute, separate;
stamens twice as many as the petals, the outer opposite
the petals, often glandular at base| ovary superior, 3-

pr 5-lobed, 3- or 5-celled; ovules 1 in each cell, ascend-

ing, micropyle directed downward and outward; stig-
mas 3 or 5: fruit dry, separating into segments.

This is a small family of 2 genera and 5 species, all of

North America. The family was formerly united with
the Geraniacese, to which the floral structure bears a

superficial resemblance. It is also related to the
Anacardiaceae and Sapindaceje. It may be said to pos-
sess the general floral structure and lobed ovary of the

Geraniacese, but the seed position of the two families

last named.
Limnanthus Douglasii, of California, is grown for

ornamental purposes.
122. Anacardiaceae (from the genus Anacardium, the

name meaning heart-like, in reference to the shape of

the nut). CASHEW FAMILY. Fig. 33. Trees or shrubs
with resinous bark, and alternate, simple or compound
leaves: flowers bisexual or unisexual, regular, small,
and numerous, epigynous, perigynous or hypogynous;
sepals 3-5; petals 3-5, mostly imbricated, or 0; sta-

mens 5 or 10, rarely many, inserted with the petals at
the edge or base of an annular, intra-staminal disk;

ovary 1-, rarely 2-6-, celled, with 1 ovule in each cell;

styles 1-6: fruit a drupe or nut, rarely dehiscent; seeds

usually exalbuminous.
There are 58 genera and about 400 species, most

abundant in the tropical zone of both hemispheres, but

represented by the genus Rhus as far north as Europe
and the United States. Rhus is the largest genus,
containing 120 species. The family is related to the

Sapindacese, but contains resin, and has an intra-

staminal disk. It is also related to the Burseraceae
and Simarubacese.
The disk in some genera becomes elongated into a

stalk on which the ovary is raised. The drupe is some-
times edible (Mangifera). In Anacardium, the nut-
like fruit is situated on top of a fleshy edible receptacle.
Sometimes the nut is surrounded by the edible recep-
tacle. In Cotinus. the pedicles become plumose and
the whole much-branched inflorescence breaks off,

and blows about, distributing the seeds. In Swin-

tonia, the calyx or the corolla becomes enlarged and
persistent and serves as a parachute in seed-dissemi-
nation. Rhus Toxicodendron (poison ivy) and R. Vernix

(poison sumach, poison elder, poison dogwood) con-
tain in all their parts an oily, extremely irritating

substance, which often produces a very painful vesic-
ular eruption that may last for several days.
The Anacardiacese is a family of considerable eco-

nomic importance. Because of the resinous juice, it

yields medicinal substances and varnishes. It also

yields important edible fruits. Pistacia vera of Syria
furnishes the pistachio nut; Pistacia Terebinthus of the
Mediterranean yields Cyprus turpentine, formerly medi-
cinal. The leaves of Rhus Coriaria of the Mediterra-
nean are used for tanning fine leather. Rhus succedanea
of Japan yields vegetable wax, which coats the seed

within the capsule. Melanorrhcea usitata yields a cele-

brated black varnish of Burmah. Mangifera indica of
the East Indies is the mango tree, the fruit of which
is large, juicy, sugary-acid and agreeable. Anacardium
occidentale of tropical America is the cashew. This

plant yields edible nuts and an edible receptacle. From
it vinegar is made, also a peppery oil used as a condi-

ment; and the trunk yields a valuable acacia-like gum.
The seeds of Semecarpus (marking-nut tree) give an
indelible black dye used in marking linen. Spondias
purpurea is the so-called Spanish plum of the West
Indies. The fruit of Spondias dulcis of the Pacific

Islands is also frequently eaten. Other species furnish
the hog plum of the West Indies. The mastic, a fra-

grant gum-resin of the pharmacist, is obtained from
Pistacia Lenliscus of the Orient.

Eight to 12 genera are in cultivation in N. America,
but with the exception of Rhus and Cotinus, mostly in

the southern states, especially in southern Florida and
southern California. Among these are: Anacardium
(Cashew Tree); Cotinus (Smoke-bush); Cyrtocarpa,
fruit edible; Mangifera (Mango); Pistacia (Pistachio

Nut); Rhus (Sumach, Poison Ivy, Poison Oak, Poison

Elder, Poison Dogwood), 15 species; Schinus (California

Pepper Tree, Peruvian Mastic) ; Semecarpus (Marking-
nut Tree).

123. Cyrillaceas (from the genus Cyrilla, named in

honor of Dominico Cyrillo, a professor of medicine at

Naples). CYUILLA FAMILY. Fig. 33. Shrubs with

alternate, entire leaves: flowers bisexual, regular, small;

sepals 5, often enlarged in fruit, imbricated; petals 5,

imbricated, slightly connate at base or separate; sta-

mens 5 or 10, hypogynous, the inner sometimes want-

ing, filaments dilated; ovary superior, 2-4-celled;
ovules 1, rarely, 2-4 in each cell; style short; stigmas
2: fruit a fleshy or dry capsule, or nearly dry drupe
with wings; seeds albuminous.
The 3 genera and only 5 species are all American,

ranging from Virginia to Brazil. The relationship of

the Cyrillacese is doubtfully understood. It is probably
closely related to the Aquifoliacese, although some have

placed it with the Ericaceae. The small polypetalous
flowers, the few stamens, the several-celled, few-seeded

ovary, the dry fruit and the non-arillate seeds are

important characteristics.

Cyrilla racemiflora (leatherwopd, black ti-ti) of

the southeastern United States is occasionally culti-

vated for ornamental purposes.
124. Aquifoliaceae (from Aguifolium, Tournefort's

name for the genus Ilex, application obscure). HOLLY
FAMILY. Fig. 34. Trees or shrubs, with alternate or

opposite, simple, often evergreen leaves: flowers bisex-

ual, rarely unisexual, very small, axillary, solitary or

fascicled, rarely cymose; sepals 3-6, more or less con-

nate; petals 4-5, nearly separate, imbricated; stamens

4-5, alternating with the petals, and sometimes adher-

ing to them, hypogynous disk wanting; ovary superior,
3 to many-celled, each cell 1-2-ovuled; stigma subses-

sile, lobed: fruit berry-like; seeds albuminous.
Three genera are known and about 280 species, of

which 275 belong to the genus Ilex. These are widely
distributed, but rare in Europe, the center of distribution

being in Central and South America. Ten species are

found wild in the northeastern United States. The
Aquifoliacea; are related to the Celastracea; and the

Anacardiaceae, from which they are distinguished by the
absence of the hypogynous disk and by the general

appearance.
Ilex Aquifolium of Europe is used there for hedges

and for indoor decoration. /. opaca is used for indoor

decoration in this country. The leaves of both are

thick, glossy, evergreen and spiny-toothed. /. para-

guariensis furnishes mat, which is the tea of South
America. It was early cultivated by the Jesuits (1609-

1768), and is even yet one of the most important culti-

vated plants of South America. Other species of Ilex
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have been used in various parts of the world for medi-
cine because of their astringent qualities and bitter

principle.

Many species of Ilex (Holly, Dahoon, Cassena,
Yaupon, Winterberry, Black Alder), and one of Nemo-
panthus (Mountain Holly) are grown as cultivated

plants in America, all for ornamental purposes.
125. Celastracese (from the genus Celastrus, an ancient

Greek name). STAFF-TREE FAMILY. Fig. 34. Shrubs or

trees, often climbing: leaves alternate or rarely opposite,

simple, not lobed: flowers bisexual or unisexual, small
and greenish, regular; sepals 4-5, imbricated; petals
4-5, imbricated; stamens 45, alternate with the petals,

rarely 10; disk present, lining the bottom of the calyx,
sometimes adnate to the ovary; ovary superior, 2-5-

celled, buried in the disk, or distinct and disk small;
1-2 ovules in each cell; style 1, short; stigmas 2-5-lobed:
fruit a drupe, or samara, or a capsule; seeds albuminous,
usually with a pulpy aril.

Thirty-eight genera and about 375 species are dis-

tributed in all parts of the world except the arctic zone.

They are especially numerous in the tropics. Euony-
mus, Maytenus, and Celastrus are the largest genera.
The Celastracese are in some respects related to the

Cyrillacese, in others to the Aquifoliacese and Rhamna-
cese. The small greenish flowers, the stamens alter-

nating with the petals, the ovary sunken in the disk,
and the aril are in general distinctive. There are excep-
tions to all these characters.
The capsule of Celastrus and Euonymus frequently

remains on the plant through late fall and early winter.
It splits into from 3-5 valves, which become reflexed
and expose the aril of the seeds. The contrast in
color between aril and pericarp is often very striking
and ornamental. The Celastraceae are mostly pollinated
by ants and flies which run over the disk for the honey.
The Celastracese are of but slight economic impor-

tance. Some have been used for their emetic and pur-
gative properties. Catha edulis of East Africa has been
long cultivated by the Arabs under the name khat; the
leaves produce an agreeable excitement and it is con-
sidered a very valuable remedy for plague. The drupes
of an Elaeodendron are said to be eaten in South Africa.
The wood of some Celastracese ismuch valued for carving.

In North America 6 or more genera of Celastracese are

grown for ornamental purposes: Elseodendron in warm-
houses and in southern parts; Euonymus, hardy North;
Gymnosporia and Maytenus grown in southern regions;
Pachistima, hardy; and Celastrus, a hardy vine.

126. Stackhousiaceae (from the genus Stackhousia,
named in honor of John Stackhouse, a British botanist).
STACKHODSIA FAMILY. Fig. 34. Herbs with rather thick,
alternate leaves: flowers bisexual, regular, in spikes, ra-
cemes or fascicles; sepals 5, imbricated

; petals 5, more or
less, perigynous, long-clawed, the claws separate below,
connate above; disk thin, clothing the inside of the cup-
shaped receptacle; stamens 5, perigynous, alternating
with the petals, often unequal; ovary superior, 2-5-
lobed, 2-5-celled, each cell 1-ovuled; styles 2-5, free or
connate: fruit of 2-5 separate, globose, angular, reticu-
lated or winged, indehiscent portions which separate
from a central persistent column; seeds albuminous.

This is a very small family of 2 genera and 14 species;
natives of Australia and adjacent islands. It is probably
related to the Celastraceae more closely than to any
other family.
One species of Stackhousia is grown for ornamental

purposes in California.
127. Staphyleaceae (from the genus Staphylea, de-

rived from the Greek meaning a cluster, probably in

reference to the flower-cluster). BLADDERNDT FAMILY.
Fig. 34. Trees or shrubs: leaves opposite or alternate,
pinnately compound, stipulate : flowers bisexual, regular;
sepals 5, imbricated; petals 5, imbricated; stamens 5,

alternating with the petals, inserted outside the large,

cup-shaped disk; ovary usually 3-celled; styles 3, sepa-

rate or connate: fruit a capsule, often deeply lobed,
sometimes indehiscent and berry-like; seeds usually
many in each cell, albuminous, sometimes with an aril.

This family contains 5 or 6 genera and about 22
species, in the north temperate zone, extending rarely
to northern South America and to the Malay region.
Fossil species are known. The family is closely related
to the Sapindacea;, in which it was formerly included,
and from which it is separated by the abundant endo-
sperm, the intra-staminal disk, the more numerous
seeds, the straight embryo, and various anatomical
differences. The fruits of the bladdernut are an inch
long, membranous and bladdery; the seeds become
loosened and the fruit then is interesting to children
as rattle-boxes.

The family is of little economic importance. Three
genera are cultivated in North America for ornamental
purposes. These are: Euscaphis, Staphylea (Bladder-
nut), and Turpinia.

128. Aceraceae (from the genus Acer, the classical

name of the maples, from the Celtic meaning hard).

34. AQUIFOUACE^E: 1. Her, a, flower; 6, floral diagram. CELAS-
TBACE: 2. Euonyrous, a. flower; 6, floral diagram. STACKHOUSI-
ACE*: 3. Stackhousia, flower. STAPHYLEACE.E: 4. Staphylea, a,
flower; b, fruit.

MAPLE FAMILY. Fig. 35. Trees or shrubs: leaves oppo-
site, exstipulate, simple or compound: flowers mostly
unisexual, often bisexual ones intermixed, regular;
sepals 4-5, separate or somewhat connate, imbricated:

petals 45, or 0, imbricated; disk either extra-staminal
or intrastaminal, usually flat, and sometimes lobed or

divided; stamens 4-10, mostly 8, separate, inserted at
the edge of the disk; ovary superior 2-celled, 2-lobed,
much flattened contrary to the partition; style 1; stig-
mas 2: fruit splitting into two portions, each a samara;
seeds 2 in each cell, exalbuminous.

There are 2 genera and about 110 species; all but
1 belong to the genus Acer. They are mostly natives
of mountainous or upland countries of the northern

hemisphere. Some fossil species have been discovered.
The Aceraceae are closely related to the Sapindacese,
with which they were formerly united, and from which
they differ in the opposite, usually palmate leaves, the

peculiar fruit, and regular flowers. In
position, the

disk shows a transition between the Sapindaceae and
other families. The family is easily recognized by the

opposite, exstipulate leaves, and peculiar fruit.

The wood of Acer saccharum (sugar maple, hard
maple) is of great value for timber. Bird's-eye maple
and curly maple are forms of this species in which the

growth of the cambium is irregular. The manufacture
of sugar from the sap of the sugar maple is an important
industry in the northern states in early spring. The
sycamore of England is Acer pseudoplatanus; that of
America is a species of Platanus. The juice of Acer

platanmdes (Norway maple), and probably of others,
is milky.
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Forty or more species of Acer (maple) are in cultiva-

tion in N.America forornamental purposes. Acer Negun-
do (box elder) is exceptional in having compound leaves.

129. Hippocastanaceae (from the genus Hippocas-
tanum, the old generic name of the genus ^Esculus,
derived from the Greek meaning horse and chestnut).
HORSE-CHESTNUT FAMILY. Fig. 35. Trees or shrubs:
leaves opposite, exstipulate, palmately 3 9-foliate: flow-

ers, some bisexual, some staminate, irregular; sepals 5,

separate or connate, imbricated; petals 4-5, unequal,
clawed; stamens 5-8, separate; disk present, extra-

staminal, often inequilateral; ovary 3-celled; ovules 2
in each cell; style and stigma 1: fruit usually 1-celled

and 1-seeded, capsular, 3-valved; seeds very large,
exalbuminous.
There are 2 genera and 22 species of general dis-

tribution in the north temperate zone. The family is

closely related to the Sapinuaceae, with which it is often

united, and from which it differs only in its larger
flowers, palmately compound leaves and large seeds.

The Hippocastanaceae, Sapindacese, Melianthacese,

2 a,

35. ACEHACE-E: 1. Acer, a, flower; 6, fruit. HIPPOCASTANACE^E:
2. ^sculus, a, flower; -b, floral diagram; c, fruit. SAPINDACE.E:
3. Sapindus, flower. 4. Kcelreuteria, vertical section fruit.

and some Aceraceae are almost the only plants with
extra-staminal disks.

The horse-chestnut (JEsculus Hippocastanum) is a
well-known shade tree, said to have been introduced
into Europe by Clusius in 1575. The seeds, rich in

starch, have been used for fodder. They have also been
used to form the principal part of a certain kind of

snuff, and the oil contained has been used to a slight
extent in medicine. The roots of ^Esculus contain sapo-
nin and have been used, like soapberry, for washing.

Several species of ^Esculus are in cultivation in

N. America. M. glabra and M. octandra, natives of,the
central United States, are called buckeyes.

130. Sapindacese (from the genus Sapindus, a con-
traction of the Latin sapo-indicus, Indian soap). SOAP-
BERRY FAMILY. Fig. 35. Trees or shrubs, rarely herbs,
often climbing: leaves usually alternate, mostly com-
pound, sometimes ternately, sometimes pinnately de-

compound: flowers unisexual or polygamous, regular or

irregular (i.e. obliquely unsymmetrical), small; sepals

4-5, jmbricated or rarely valvate; petals 4-5, small or

wanting, usually with scales or hairs at the base inside;
disk well developed, situated between the petals and
the stamens (extrastaminal) ; stamens usually 10 in 2

whorls, more or less united at the base; ovary superior,
mostly 3-celled and -deeply 3-lobed; ovules typically
1 in each cell; style 1: fruit very diverse, a firm or

bladdery capsule, a berry, nut, or winged fruit; seeds
without endosperm.
The 118 genera and about 1,000 species are of trop-

ical distribution. Only one species reaches northward
as far as Kansas. The family is closely related to the

Staphyleacece, Hippocastanacese, and Aceraceae, which
see for differences; and more distantly to the Celastra-
ceae. The small flowers, usually appendaged petals,
10 stamens, extra-staminal disk, and 3-celled, few-
seeded fruit are usually distinctive.

The climbing Sapindacese often have very peculiar
stems in which many separate cambium rings have
taken part. This renders the cross-section very peculiar,
making it appear sometimes as a bundle of woody
ropes tied together, with bark between them.
The Sapindacese are of considerable economic impor-

tance. The fruits of many are used locally for food,
sometimes the flesh of the fruit, sometimes the aril

being of importance. The seeds of Sapindus and other

genera are often roasted and eaten as food. Oil is

obtained from the seeds of others. Some are used locally
for medicine. The seeds and other parts of many species
are very poisonous, the fruits of species of Sapindus be-

ing used to poison fish. The juice of Patdlinia pinnntn
(cururu) is used by savages in Guiana to poison their

arrows. The Lechcheuquana bee collects honey from
Serjania lethalis which, when eaten even in small

quantities, produces raving madness or even death.
The bark and berries of many species (e.g., the soap
tree, Sapindus) contain saponin which reacts like soap,
on which account they are used for washing. Yellow
and black dyes, used as cosmetics, are obtained from
certain species. The very hard wood of certain

Sapindaceae is much prized for timber. The hard,
spherical, black seeds of Sapindus Saponaria are strung
as beads.
There are 15 or more genera of true Sapindaceae grown

in America. Koslreuteria (Varnish Tree) is hardy and
ornamental. Cardiospermum (Balloon Vine) is a tender
annual with queer fruit. Xanthoceras is a hardy orna-
mental tree. Paullinia is a greenhouse climbing shrub.

The following are grown only in the southern states or

California: Greyia; Melicocca (Spanish Lime); Blighia
(Akee Tree); Dodonsea; Ungnadia (Mexican or Spanish
Buckeye); Sapindus (Soapberry).
The following cultivated genera are now referred to

other families: Melianthus (Melianthaceae) ;
^Esculus

(Hippocastanacese); Acer (Aceraceso); Ptseroxylon
(Meliaceae); Staphylea (Staphyleaceoe) ; Euscaphis
(Staphyleacese) ; Turpinia (Staphylcaceae).

131. Melianthaceas (from the genus Melianthus,
derived from the Greek meaning honey and flower).
MELIANTHUS FAMILY. Shrubs or trees: leaves alter-

nate, entire or pinnate: flowers bisexual, irregular,
soon inverted; sepals 5, imbricated; petals 4-5; sta-

mens 4-5, or 10, free or slightly connate at the base,

alternating with the petals; disk present, extrastaminal,

crescent-shaped, or annular with 10 projections; carpels

4-5; ovary 4-5-celled; ovules 1 to many in each cell;

style 1; stigma 4-5-lobed: fruit a capsule; seeds albu-

minous, sometimes arillate.

All the 3 genera and 17 species are natives of Africa.

The Melianthacea; were formerly united with the

Sapindaceas, with which they agree in the extra-

staminal disk, but they differ in the vertically bisym-
metrical, not obliquely bisymmetrical, flowers, and
more abundant endosperm.

In southern California, species of Melianthus are

grown for ornament.
132. Balsaminacese (from Balsamina, the old name

of the genus Impatiens, probably derived from balassan,

the Arabic name of these plants). BALSAM FAMILY. Fig.

36. Herbs, very rarely epiphytic: leaves various: flowers

bisexual, irregular, spurred, nodding; sepals 3-5, irreg-

ular, imbricated often petaloid, the posterior very

large and sack-like, and gradually prolonged backward
into a honey-spur; petals 5, alternate with the sepals,

separate, or united so as to appear as 3, lower petals
much the larger; stamens 5, hypogynous, closely
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covering the ovary like a hood; anthers coherent;

ovary superior, 5-celled; ovules 3 to many in each cell;

stigmas sessile: fruit a 5-valved capsule, the valves of

which coil up elastically and forcibly distribute the

seeds, or sometimes a 5-celled drupe-like structure.

Contained in this family are 2 genera and about 220

species, of which all but 1 belong to the genus Impa-
tiens; widely distributed, but most abundant in the

tropics of the Old World, wanting in South America.
The family is closely related to the Geraniacese, with
which it was formerly united, but is distinguished by
the 5 peculiar hypogynous stamens. The honey-spur
in this family is an outgrowth of the sepals, and not of

the receptacle as in Pelargonium and Tropseolum.
There are extra-floral nectaries on the foliage of some
species, which attract protective ants.

The sap of several species of Impatiens has been used
as a dye to color red or yellow: that of 7. 61'flora (North
America) staining yellow; that of /. Balsamina (India)

staining red, and used to color the skin and finger-
nails. The tubers of /. tinctoria of Abyssinia are used
for dyeing the feet and hands red or black. Some species
have been used as medicine. Many are ornamental.

There are several species of Impatiens in the North
American trade: /. aurea and /. biflora are the east

American touch-me-nots or jewel-weeds; 7. Balsamina
is the garden balsam; the other species are greenhouse
plants.

Order 40. RHAMNALES

133. Rhamnaceae from the genus Rhamnus, the old

Greek name). BUCKTHORN FAMILY. Fig. 36. Trees or

shrubs, rarely herbs, sometimes spiny or climbing:
leaves simple, mostly alternate: flowers bisexual or

unisexual, regular, perigynous, small, greenish, mostly
axillary; sepals 5, rarely 4, valvate; petals 5, or 4,
alternate with the sepals; stamens of the same number
as the petals and opposite them

;
an intrastaminal disk

lining the cup-shaped receptacle; ovary 2-4-celled,

superior or inferior; cells 1-, rarely 2-, ovuled; styles

2-4, more or less connate: fruit drupaceous, or winged,
or capsular.
Rhamnaceae has 46 genera and about 550 species

very generally distributed over the earth. Rhamnus is

the largest genus (70 species), and the most widely
distributed. The family is represented by 6 native

species in northeastern North America. It is most

closely related to the Vitacese and Celastraceae, differing
from the former in the simple entire leaves and

strongly perigynous flowers, and from the latter in the
stamens being opposite the petals.
The family is not of great economic importance. The

berries and bark of Rhamnus cathartica (buckthorn)
contain a bitter principle which is purgative. The
fruits of some species of Rhamnus yield yellow or green

dyes of some importance R. dahurica and R. tinc-

toria give Chinese green. The bark of R. cathartica

and R. Frangula (Europe) is used to dye yellow. R.
Purshiana (California) is the cascara segrada of

medicine, a strong purgative. The fruits of Zizyphus
Lotus are pulpy and agreeable, and were much prized

by the ancients. The fruits of several species of Zizy-

phus are eaten in various parts of the Old World. The
spiny branches of Paliiirus Spina-Christi or Zizyphus
Spina-Christi are thought to have been those from
which the crown of thorns was made.

Nine or more genera are in cultivation in N. America
for ornamental purposes. These are: Ceanothus (New
Jersey Tea); Berchemia (Supple Jack); Gouania;
Hovenia; Paliurus; Pomaderris; Reynosia; Rhamnus
(Buckthorn); Zizyphus (Jujube).

134. Vitacese (from the genus Vitis, the classical

name). GRAPEFAMILY. Fig. 36. Mostly climbing shrubs
with tendrils, seldom upright shrubs or small trees:

leaves alternate or opposite, very diverse: flowers bisex-

ual, or unisexual, small, numerous, regular; sepals 4-5,

rarely 3-7, minute or obsolete; petals 4-5, rarely 3-7,
valvate, separate (gamopetalous in Leea); stamens

4-5, rarely 3-7, opposite the petals, somewhat pe-
rigynous; disk evident, annular or of separate lobes;

ovary superior, 2-, rarely 3-6-, celled, with 2, or rarely
1, ovule in each cell; style 1 or 0; stigma capitate or

peltate: fruit a berry; seeds albuminous.
The 11 genera and about 450 species are mostly of

tropical and subtropical distribution. Fourteen species
reach the northeastern United States. The largest

genus is Cissus with 250 species. Some fossil forms
are known. The Vitacese are closely related to the
Rhamnaceae. The climbing habit, the few stamens

opposite the petals, the 2-carpelled berry, and the

capitate stigma are distinctive.

The petals in Vitis remain connate at the tip as in

the bud, but separate from each other at the base, and
fall off as a cap. The tendrils of the Vitaceae are borne
at the nodes and opposite the leaves. There has been
much discussion as to whether the tendrils are apical or

lex

36 BALSAMINACE*: 1. Impatiens, a, flower; 6, fruit. RHAM-
NACFLffi: 2. Rhamnus, a, flower; b, floral diagram. VITACE*:
3. Vitis, flower. TIUACE.E: 4. Tilia, o, flower; 6, floral diagram;
c, fruit.

lateral, i.e., whether the plant is sympodial or mono-

podial. The tips of the tendrils are in some species

expanded into disk-like holdfasts. The species of Cis-

sus are mainly desert plants. They are often cactus-

like, with fleshy, angled, jointed, or terete stems; or

have tubers or tuberous bases.

The most important economic plant in the family is

the grape (Vitis), which has been cultivated since early
times. V. mnifera is the wine grape of Europe and
southern California, and has given rise to our green-
house grapes; not hardy. V. Labrusca is one of the

parents of most of our hardy grapes. V. vulpina and
V. cardifolia are frost or fox grapes. Several species
of Vitis are grown for ornamental purposes only. Rai-
sins are the dried fruit of certain species of Vitis, mostly
V. vinifera. Virginia creeper or woodbine (Parthenocis-
sus [Ampelopsis] quinquefolia) and Boston ivy or Jap-
anese ivy (P. tricuspidata) are ornamental.
A few genera are in cultivation in America: Ampe-

lopsis;
Parthenocissus or Psedera; Cissus (Kangaroo

Vine); and Vitis.

Order 41. MALVALES

135. Elaeocarpaceae (from the genus Elseocarpus,
derived from the Greek meaning olive-fruit). EL^EOCAR-
PUS FAMILY. Trees or shrubs, with entire alternate or

opposite leaves without slime-cells: flowers usually bi-

sexual, regular, hypogynous; involucre 0; sepals 4-5,
separate or connate, valvate; petals 4-5, or 0, separate,

rarely connate, usually valvate, often incised; stamens

many; anthers opening by terminal pores; hypogy-
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nous intra-staminal disk present; ovary superior, 2- to

many-celled, rarely 1 -celled; ovules many in each cell;

style 1
; stigmas 1 to several : fruit capsular or drupaceous.

Seven genera and about 120 species are distributed
in the tropics of both hemispheres. Elseocarpus contains
60 species and Sloanea 44 species. The family is

closely related to the Tiliacea;, with which it is often
united and from which it is distinguished by anatomical
characteristics, and usually also by the often hairy and
firm, or incised, petals, or by the absence of petals.
A vegetable ivory used in carving is obtained from

the large stone of the drupe of Elseocarpus sphasricus of
India. Those of E. tuberculatus (India ana Java) are
worn as amulets. The seeds of Sloanea dentata of
Guiana are eaten like chestnuts. The bark of Crino-
dendron Palagua of Chile is used for tanning. The wood
of Aristolelia Maqui of Chile is variously used. Its
leaves are medicinal and its berries are edible.
Two genera are cultivated in North America: Aris-

totelia, California; Elseocarpus, not hardy.
136. Tiliaceas (from the genus Tilia, the ancient

Latin name of the Linden). LINDEN or BASSWOOD
FAMILY. Fig. 36. Trees, shrubs, or herbs: leaves

mostly alternate, entire or variously lobed: flowers

bisexual, regular; sepals 5, rarely 3 or 4, free or con-

nate, usually valvate; petals as many as the sepals,
convolute or imbricated, or valvate, rarely wanting or

modified; stamens 10 or more, hypogynous, usually
very numerous, filaments separate, or connate only at
the base, or in 6-10 fascicles, some may be stami-

nodia; anthers 4-celled, opening by slits or pores; ovary
superior, 2-10-celled; ovules 1 to several in each cell;

style 1; stigma rayed: fruit a capsule, or indehiscent
and nut-like, or a drupe, rarely a berry, or separating
into drupelets; seeds usually albuminous.
Most of the 35 genera and 270 species are tropical.

The most important extra-tropical genus is Tilia

(linden, basswood), which is widely distributed.
Fossil species are known. The Tiliacese are related to
the Malvaceae and Sterculiaceje, from which they are

distinguished by the nearly distinct stamens, and
4-celled anthers. The stamens are sometimes borne,
along with the ovary, on a long stipe-like projection of
the receptacle, sometimes cover the whole surface of a
discoid receptacle, and sometimes are enveloped by
the petals.
The Tiliaceae, like the Malvaceae, are mucilaginous.

For this reason, many have been used more or less in

medicine. The genus Tilia and other arborescent genera
furnish very valuable timber; that of Grewia asiat'ica

is flexible and used for bow-making. In the tropics
the foliage of CorcJwrus olitarius is used as a pot-herb.
The fruits of species of Grewia are used in India as
a sherbet because of their agreeable juice. Some mem-
bers of the family yield cordage. The beautiful seeds of

many species are made into necklaces by the Indians.
In North America 6 or more genera are in cultivation.

They are all warmhouse plants, or are grown in south-
ern California, except the Tilias (Basswood, Lime, Lin-

den), of which many species are grown in America.
The Tilias furnish some of our best-known hardy, orna-
mental trees. Other genera are: Entelea, Luehea,
Grewia (with some half-hardy species), and Sparmannia.

137. Malvaceae (from the genus Mallow, altered
from the Greek, in allusion to the mucilaginous emol-
lient qualities). MALLOW FAMILY. Fig. 37. Herbs,
shrubs or trees, with alternate, simple, usually pal-
mately veined leaves: flowers bisexual, regular; sepals
5, often united, valvate, frequently bracteolate at the

base; petals 5, convolute, often adnate to the stamens;
stamens very numerous, hypogynous, the filaments
united into a tube (monadelphous), anthers 1-ceUed,
pollen spiny; ovary superior, 2 to many-celled, rarely
1-celled; ovules in each cell 1 to many; styles and stig-
mas usually as many as the carpels: fruit a capsule or

separating into drupelets, very rarely fleshy.

The Mallows include 39 genera and from 800 to
900 species, distributed over the whole earth, except
in the arctic zone, but most abundant in tropical
America. The Malvaceae are closely related to the

37. MALVACEAE: 1. Malva, a. Bower; b, floral diagram; e, fruit;
d, cross-section fruit. 2. Hibiscus, flower. BOMBACACE^E: 3.

Adansonia, flower. STERCULIACEJE: 4. Theobroma, flower. DIL-
i.KMACE.t:: 5. Dillenia, flower.

Sterculiacese and Tiliace. From the former they are

distinguished by their 1-celled anthers and rough pollen,
and from the latter by their monadelphous stamens as
well as the 1-celled anthers. The hollyhock-like flower
is characteristic.

The foliage, stems, and seeds of most Malvaceae con-
tain abundant mucilage for which, in some countries,

they have been used as medicine. Pungent and poi-
sonous properties are apparently wanting. Althsea offici-

nalis (marsh mallow of Europe), Malva sylvestris and
M. rotundifolia, both of Europe, have been used as
emollients. Hibiscus Sabdariffa and H. digitalus (white
and red ketmies of tropical Africa) have acid juice
and are used in the preparation of refreshing drinks.

The capsule of H. (Abelmoschus) esculentus (okra or

gumbo) of the tropics is eaten in soup, or cooked and
seasoned. The seeds of H. Abelmoschus of India, now
widely cultivated in the tropics, are Used for perfum-
ery. H. Rosa-sinensis (Chinese hibiscus or shoeblack

plant) contains a coloring matter in the flower with
which the Chinese blacken shoes and eyebrows. Al-
thxa cannabina of southern Europe has fibers which

may be used in place of hemp. The fibers of Urena

lobata, Abutilon indicum, Sida, Hibiscus cannabinus, H.

tiliaceus, and others, are also used. The most useful

genus is Gossypium (cotton) of Egypt, India, and trop-
ical America, the abundant, long, woolly hairs on the
seeds of which furnish the cotton of commerce. Cot-
ton seed yields an oil which is used for fuel, cattle-food,

soap, artificial butter, and many other purposes. Sev-
eral mallows are weedy plants.
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Many of the genera in cultivation in N. America arc

among the most important old-fashioned cultivated

garden plants. Among these are: Abutilon (Indian
Mallow, Velvet Leaf); Althaea (Marsh Mallow, Holly-
hock); Callirhoe (Poppy Mallow); Gossypium (Cot-
ton); Hibiscus (Bladder Ketmia, Roselle, Jamaica
Sorrel, Okra, Gumbo, Rose of Sharon, Mountain
Mahoe, Shoeblack Plant); Malope; Malvastrum; Pavo-
nia; Sida; Sphaeralcea.

138. Bombacaceae (from the genus Bombax, from
the Latin meaning silk or cotton). BOMBAX FAMILY.
Fig. 37. Trees: leaves mostly alternate, entire or digi-

tate, often with slime-colls and stellate hairs: flowers

bisexual, regular or slightly irregular; involucre often

present; sepals 5, separate or connate, valvate; petals
5, twisted in the bud; stamens 5 to many, separate or

monadelphous; anther cells 1-2 or more; pollen smooth;
staminodia often present; ovary superior, 2-5-celled;
ovules 2 to many; style 1; stigmas 15: fruit dry or

fleshy, dehiscent or indehiscent.
There are 20 genera and about 100 species, of tropical

distribution, mostly in America. The family is closely
related to the Malvaceae and often united with that

family. It is distinguished most easily by the smooth
pollen and the often several-celled anthers.

Many Bombacacese are very large trees. The trunk
of the baobab tree, or monkey's bread tree (Adansonia
iJiffitata) of tropical Africa is often 100 feet in circumfer-
ence. The wool produced in the fruit is of little value.
The fruit of Durio zibethinus contains a cream-like sub-
stance and is eaten. The seeds of the green fruit of
Malisia cordata of the Andes is edible. The sour cucum-
ber tree or cream of tartar tree is Adansonia Gregorii.
The fruit contains tartaric acid.

Five or 6 genera are in cultivation in this country in

the South and in greenhouses: Adansonia (Boabab
Tree, Monkey's Bread); Bombax (Silk Cotton Tree);
Chorisia (Floss-silk Tree); Eriodendron; Pachira.

139. Sterculiaceae (from the genus Slerculia, deriva-
tion obscure). STERCULIA FAMILY. Fig. 37. Trees,
shrubs, or herbs, sometimes vines: leaves alternate,
simple or digitate: flowers bisexual or unisexual, usu-

ally regular; sepals 3-5, somewhat united, valvate;
petals wanting or reduced; stamens very remarkable
and wonderfully diverse, in 2 whorls, those opposite
the sepals reduced to staminodia or wanting, the 1 to

many others united into a tube, the anthers frequently
alternating with sterile teeth, or variously arranged
on the back of the tube; ovary superior, 4-5-celled;
ovules several; styles 4-5, distinct or connate: fruit

dry, rarely fleshy, or splitting into separate berries.

The 48 genera and about 750 species are almost
entirely confined to the tropics. The family is related
to the Malvaceae in the monadelphous stamens, but
differs in the 2-celled anthers; also related to the Bom-
bacaceae and Tiliacese. The valvate sepals, reduced

petals, 4-5-celled ovary, and especially the peculiar
stamens, are distinctive.

The Sterculiaceoe, like the Malvaceae contain abun-
dant mucilage. They also contain a bitter principle
which renders them emetic and stimulant. The seeds
of Theobroma Cacao, native of central and northern
South America, furnishes cocoa, chocolate, and cocoa-
butter. Cola acuminata of Africa furnishes the cola

nut, now very popular as an ingredient in a mildly
stimulating drink. It is said to form the main con-
stituent of the drink called "coco-cola."

There are about 12 genera in cultivation in America,
all either in tropical agriculture or in greenhouse cul-

ture : Rulingia, Reevesia, and Pterospermum in south-
ern California; Stereulia (Japanese Varnish Tree, Chi-
nese Parasol Tree, Flame Tree), Fremontia and Gua-
zuma in the South; Theobroma and Cola in the West
Indies; Abroma, Dombeya, and Mahernia (Honey Bell)

mostly in the greenhouse. All are grown for orna-
mental purposes except Theobroma and Cola.

Order 42. PARIETALES

140. Dilleniaceae (from the genus Dillenia, in honor
of John James Dillenius, a professor of botany at

Oxford). DILLENIA FAMILY. Fig. 37. Trees or shrubs,
often climbing: loaves alternate, very rarely opposite:
flowers bisexual, regular, hypogynous; sepals 5, rarely
more or fewer, imbricated, persistent; petals 5 or fewer,
imbricated, deciduous; stamens numerous, often very
numerous, free or'united in groups, anthers opening by
slits or pores; carpels several, usually distinct, but
often united; ovules numerous: fruit a follicle, or a
berry or a capsule, or inclosed in a fleshy calyx, which
simulates a berry; seed albuminous, usually with
an aril.

Nearly all the 11 genera and about 200 species are

tropical, distributed chiefly in Australia, India, and
tropical America, rarely in Africa. Of these Dillenia,
Hibbertia and Tetracera are the largest genera. The
family is related to the Ranunculaceae and Magnolia-
cese on the one hand, and to the Theaceae on the other.

Its closest affinity is with the latter family. The woody
habit, polypetalous flowers, very numerous stamens,
usually separate carpels, albuminous seeds with arils,

and straight embryo, are characteristic.

The Dilleniaceae are astringent, for which reason some
are used medicinally; the fruits of some are eaten
because acid, others are used as tonics. Davilla of

Brazil has been used for wounds; Curatella for ulcers;
Tetracera aspera of Guiana as a sudorific and diuretic,
also for syphilis, intermittent fevers and scurvy. The
astringent bark of a species of Dillenia is said to have
been used in Asia for ulcerated sores. The acid and
inedible fruit of Dillenia speciosa serves to season

dishes; and a syrup of the juice of the unripe fruit

allays coughs, assists expectoration and is said to cure

angina; the bark is also used for tanning. Many species
of Dillenia furnish timber in the Indo region. The rough,
silicious leaves of many of the tribe Tetracerae, espe-

cially Curatella americana, have been used in Brazil

to polish wood in place of sandpaper. Some of the

climbing species furnish drinking-water by incisions in

the stem.
The flowers of many species are very beautiful, but

few forms are in cultivation. In this country the only
one apparently is Dillenia indica, a large magnolia-like
tree with flowers 9 inches in diameter, grown in south-
ern California and in Florida.

By recent authors (Gilg, in Engler and Prantl),

Actinidia, a genus of vines from eastern Asia, has
been placed in this family, although formerly included
in the Theaceae. A few species of Actinidia are in the
American trade.

141. Ochnaceas (from the genus Ochna, which is

from ochne, the Greek name of a wild pear tree; the

38. OCHNACE.E: 1. Ochna, fruit. TERNSTRCEMIACE.E: 2. Gordonia,
flower. 3. Thea, fioral diagram.

resemblance is probably in the foliage). OCHNA FAMILY.
Fig. 38. Shrubs or trees, with alternate, simple or pin-
nate, coriaceous leaves: flowers bisexual, regular; sepals
4-5, imbricated, rarely 10; petals 5, rarely 3-4, or 10,

usually convolute; stamens 1-3 times the number of
the petals, sometimes with 1-3 series of staminodia,
hypogynous, separate; anthers usually opening by
terminal pores; an hypogynous stipe usually present
(gynophore); ovary 4-5-celled, often deeply lobed;
ovules 1 to many in each cell; style and stigmas 1-5:
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fruit coriaceous and indehiscent, or fleshy, or a capsule,
or composed of the 1 -seeded drupe-like lobes of the

ovary which are whorled on the enlarged fleshy recep-
tacle (Ochna).
The family has 17 genera and 100 or more species, dis-

tributed in the tropical regions of both hemispheres,
most abundant perhaps in Brazil, but also abundant in

Africa. The family is not closely related to any other but
seems to stand between the Ranunculus group and the

Hypericum group of families. The many sepals, petals
and stamens, the gynophore, and usually the lobed

ovary, are distinctive.

The wood of some species of Ochnacese has been
used locally for timber, and, because of the pronounced
astringent properties of some species, they have been
used locally for fly-bites, ulcers, and so on.
Ochna multiflora, of Upper Guiana, is cultivated in

America. This is grown occasionally in greenhouses
because of the peculiar fruit, for an account of which see
the article on Ochna.

142. Ternstrcemiaceae (or Theaceae) (from the genus
Ternslrosmia, in honor of Ternstroem, a Swedish natural-
ist and traveler who died in 1745). TEA FAMILY. Fig. 38.

Large or small trees, with alternate, entire, leathery
leaves : flowers solitary or scattered, usually bisexual, reg-

ular; sepals 5-7, imbricated, persistent; petals 5, rarely 4
or more, nearly or quite separate; stamens very many,
rarely 15 or fewer, usually hypogynous, separate or
united at the base, or in 5 fascicles, usually adnate to

the corolla below; ovary superior, 2-10-celled; ovules 1

to many in each cavity; styles as many as the cells of

3d
39. HYPEBICACT/E: 1. Hypericum, species, o, flower; 6, flower,

petals removed; c, fruit. 2. Yismia, floral diagram. GUTTIFER.E:
3. Garcinia, a, flower; b, flower, perianth removed. TAMABICACE/E:
4. Tamarix, a, flower; b, flower, perianth removed; c, floral diagram.

the ovary, or united into one: fruit a capsule or inde-

hiscent, dry or drupaceous; embryo more or less curved.
In this family are 16 genera and 174 species of tropical

and subtropical distribution. Stuartia reaches Vir-

ginia and Kentucky, and Gordonia reaches Virginia.
This family is related to the Hypericaceae and Gut-
tiferae. also to the Dilleniaceae. From it are now usually
excluded several genera which were formerly included.

Of importance to us in this connection are Actinidia

(transferred to the Dilleniacea:), and Stachyurus

(transferred to the Stachyuraceas). The very numerous
stamens, the type of ovary and the curved embryo are
distinctive. The numerous stamens have probably been
produced by the splitting up of one set of 5, as in the

Hypericaceae.
Various glucosides and alkaloids are found in the

foliage, on account of which Gordonia has been used
for tanning leather, and other species have been used
in medicine. The most important species is Thea
chinensis (tea). The bitter taste of tea is largely due
to a glucoside, and the stimulating properties to an
alkaloid, theine.

Exclusiye of Actinidia and Stachyurus, 8 or 10 genera
are in cultivation in N. America. Stuartia and Gordonia
(Loblolly Bay) are hardy. Visnea, Ternstrcomia and
Cleyera are grown in Florida. Eurya and Schima are
Camellia-like warmhousc shrubs. Camellia (Thea) is

a famous genus of old-fashioned greenhouse shrubs.
143. Guttiferae (from the Latin signifying drop-

bearing, in allusion to the resinous exudation). GAR-
CINIA FAMILY. Fig. 39. Trees or shrubs, with opposite
or whorled, rarely alternate leaves: flowers regular,

usually some bisexual and others unisexual on the
same plant, rarely all bisexual; styles usually united
and stigmas sometimes shield-shaped, otherwise as in

the Hypericaceas, to which family it is closely related,
and with which the Guttiferao is united by many authors.

Thirty-five genera and about 370 species inhabit
the tropical regions of both hemispheres. Clusia

(America), with 80 species, and Garcinia (Old World),
with 150 species, are the largest genera. Many species
are tropical trees of majestic size and handsome form,
useful for timber. The Clusias are mostly epiphytic
shrubs with aerial roots and evergreen leaves.

The Guttiferae yield a yellow or greenish resinous

juice when incisions are made. Gamboge is an intensely
yellow resinous pigment extracted from Garcinia
Morclla (Ceylon). It is also a powerful purgative.
The blackish bitter juice of Clusia rosea (West Indies)
is also a purgative. The juice of species of Clusia (West
Indies) may be used as a varnish. The resin of C. flava

(hog-gum) is a wound remedy. Wounded swine smear
themselves with the gum by rubbing against the plant,
hence the name. The pulpy fruit of Garcinia Mangos-
tana ("mangosteen" of the Moluccas), and Mammea
americana (West Indies) are delicious to many people.

There are 3 or4 genera in cultivation in warm Amer-
ica: Garcinia including the Mangosteen, cultivated in the
West Indies, and the Gamboge Tree cultivated in the
West Indies and Florida; Calophyllum, cultivated in

southern Florida and southern California; Mammea
americana (Mammee Apple or St. Domingo Apricot),
cultivated in southern Florida and southern California.

144. Hypericaceae (from the genus Hypericum, an
ancient Greek name of unknown origin). ST. JOHN'S-
WOBT FAMILY. Fig. 39. Herbaceous or woody plants:
leaves opposite or whorled, often pellucid punctate or

black-punctate : flowers bisexual, regular, cymose ; sepals

4-^5,
more or less connate, the outer smaller, rarely 4,

with the 2 outer much larger; petals as many as the

sepals, sessile or clawed; claw naked or with a honey-
furrow or -pit; stamens many, hypogynous, usually in

3-5 bundles the members of which are often more or
less united, rarely monadelphous; ovary superior 3-5-,

rarely 1-, celled; placenta; usually parietal; ovules

numerous; styles 1-5, usually 3-5: fruit a capsule,

rarely fleshy.
About 8 genera and 260 species are known, of which

200 are in the genus Hypericum, of the tropical and

temperate regions throughout the world, but especially
abundant in the north temperate zone. The family is

very closely related to the Guttiferae, with which it is

united by Engler and Prantl under the latter name;
also related to the Ternstrcemiacece (Theaceae). The
fascicles of stamens probably represent individual

stamens, each of which has become divided into many.
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The opposite pellucid-dotted leaves, fascicled sta-

mens, and 3-5-celled ovary with separate styles are

characteristic.

The balsamic exudations from the bark and wood,
especially of the shrubby species, were formerly used
to some extent in medicine as an astringent.
The genera in cultivation in America for ornamental

purposes are: Ascyrum (St. Andrew's Cross, St. Peter's-

wort), and Hypericum (St. John's-wort). Some of the

species are herbaceous and some are shrubby. Some
of the Hypericums are very showy.

145. Tamaricacese (from the genus Tamarix, said to

have been named from the river Tamaris, now Tambro,
on the border of the Pyrenees). TAMARISK FAMILY.

Fig. 39. Shrubs or small trees, with alternate, mostly
needle-like or scale-like, ericoid leaves : flowers bisexual,

regular; sepals 4-5; petals 5, imbricated, withering
and drying persistent; stamens equal to and alternate

with the petals or double the number, inserted on a
more or less evident disk; ovary superior, 1-celled, with
3-4 parietal placentae, or placenta basal; ovules 2 to

many; styles 3-4, or stigmas sessile; seeds densely
bearded at distal end, rarely winged : fruit a capsule, some-
times becoming falsely and incompletely several-celled.

The 5 genera and about 90-100 species are mainly
distributed in the Mediterranean region and in central

Asia. The family is related to the Frankeniacese and
Elatinaceae; possibly also to the Salicaceae. The eri-

coid habit, withering-persistent petals, definite sta-

mens, 1-celled ovary and bearded seeds are distinctive.

By means of small leaves, sunken stomata, water-

storing tissue, and other contrivances, the Tamarica-
ceae are adapted for life in the dry saline regions in which

they live. Foliage-glands excrete an excess of absorbed
mineral matter, and this very hygroscopic excretion
accumulates on the surface of the plant.
The Tamaricacese contain much tannin, resin and

oils, which render them bitter and astringent. The
bark of Myricaria germanica has been used for jaundice;
the galls of some species are used because astringent.
Tamarix mannifera, "which grows on Mount Sinai

and elsewhere in Arabia, secretes, as the result of the

puncture of a cynips, a saccharine matter, supposed
by some to be the manna which fed the Hebrews in the
desert." (See also Fraxinus Ornus.)
None of the genera in cultivation in N. America is

very hardy: Tamarix (Tamarisk); Myricaria, all grown
for the queer, fluffy foliage, and small, abundant flowers.

146. Fouquieriaceae (from the genus Fouquieria,
named in honor of Pierre E. Fouquier, professor of

medicine at Paris). CANDLEWOOD FAMILY. Similar to
the Tamaricacese and formerly united with that family,
but differing in the gamopetalous corolla, the ligule-

bearing, hairy stamens, partially united styles, median
ovules instead of basal, and leaves without crystal

glands or epidermal glands.
The single genus and about 4 species are natives of

Mexico and the southwestern United States.

F. splendens is the ocotilla, coach-whip cactus, vine

cactus, or Jacob's staff of the Southwest, a spiny
cactus-like shrub used by the Mexicans to make im-

penetrable hedges. A useful wax is obtained from
the cortex of this species. The cortex is also used

medicinally. This species is in cultivation in the larger
rockeries of California.

147. Cistaceae (from the genus Cistus, derived from
the Greek, meaning a box or capsule, on account of the

shape of the capsule). ROCK-ROSE FAMILY. Fig. 40.

Herbs or shrubs: leaves mostly opposite: flowers bisex-

ual, regular; sepals 3 or more, in | phyllotaxy; petals 5,

rarely 3 or 0, quickly falling; convolutions of corolla

and calyx in opposite directions; stamens numerous,
hypogynous; ovary superior, 1-celled, with 3-10 pa-
rietal placenta;, or falsely 5-10-celled by ingrowing
partitions; ovules 2 to many, orthotropous; style 1;

stigmas 1-3: fruit a capsule.

In North America and around the Mediterranean

Sea, 4 genera and about 70 species are distributed ; also

a few species in eastern Asia and in South America.
The family is most closely related to the Violacese
and the Bixaceae, and more distantly to the Hyperi-
caceae. The quickly falling convolute petals, many

40. CISTACE.E: 1. Helianthemum, flower. 2. Cistus, floral

diagram. BIXACE.E: 3. Bixa, floral diagram. VIOLACE.E: 4.

Viola, a, flower; 6, flower, perianth removed; c. fruit; d, floral dia-

gram. PA88iFLORACE.fi: 5. a, flower; 6, cross-section of ovary.

hypogynous stamens, 1-celled, many- seeded ovary,

parietal placentae and copious endosperm are dis-

tinctive features.

In the dry region about the Mediterranean, the

shrubby forms, especially Cistus ladaniferus and
C. monspeliensis take part in forming extensive

"maquis," or impenetrable evergreen thickets, where

they alone form great stretches of vegetation. The Cis-

taceae prefer dry, sunny, sandy or alkaline soil. In

America, Hudsonia forms carpets on the sand-dunea
which are often strikingly beautiful when in flower.

The family includes also Lechea (pinweed), and Helian-

themum (rock-rose).
In North America several species of Cistus, all

shrubs, and of Helianthemum, are grown for orna-

mental purposes, although they have no marked
importance in this country.

148. Bixaceae (from the genus Bixa, a name of South
American origin). BIXA FAMILY. Fig. 40. Trees or
shrubs: leaves alternate, simple or compound: flowers

unisexual or bisexual, regular; sepals 4-5, imbricated;

petals 4-5, large and colored, imbricated and twisted

in the bud; stamens numerous; anthers opening by
slits, or rarely by pores (Bixa), hypogynous; carpels
1 to several, united; ovary 1-celled, with 1 to several

parietal placenta, or falsely 3-celled; seeds many, with

endosperm: fruit fleshy or dry, indehiscent or val-

vular, in Bixa large and bristly-prickly all over.

All the 4 genera and 19 species (excluding the Fla-

courtiacea; and other small families often here included)
are tropical, from Mexico to Brazil and in Africa,

Madagascar and Australia. Bixa is now widely dis-

tributed through the tropics. The Bixacese are related

to the Violaceae and Cistacese, as well as to the Tiliaceae.

The numerous stamens, compound but 1-celled ovary
with many placentae are all important distinguishing
characters.

Bixa Orellana furnishes the coloring matter known
as "anatto," extracted from the pulp around the seeds,
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which is much used to give butter a rich yellow color

and is also used in dyeing silks. The Caribbeans formerly
tatooed themselves with this dye in order, it is said, to

prevent mosquito-bites. The wood is very soft and
serves only for tinder; the roots are aromatic and have
been used to color and flavor soups. Maximilianea

Gossypium furnishes a substitute for gum tragacanth
in farther India.

Bixa Orellana is in cultivation in the West Indies,
where it is grown for the fruit. Several other genera
in the American trade, which were formerly included
in the Bixaceae, are now placed by Warburg in the
Flacourtiaceae.

149. Violaceae (from the genus Viola, the ancient
Latin name). VIOLET FAMILY. Fig. 40. Herbs, shrubs
or small trees, rarely climbing: leaves usually alternate:

flowers bisexual, regular or irregular; sepals 5, separate
or nearly so; petals 5, 1 often spurred; stamens 5,

hypogynous or slightly perigynous, closely connivent
around the style, similar or dissimilar (2 spurred);
ovary 1-celled; placentae 2-5, usually 3, parietal; ovules

many; style 1 : fruit a firm capsule with placenta on the
middle of the valves, rarely a berry and indehiscent.

Violaceae has 15 genera and about 300 species, of

which about 200 belong to the genus Viola. These

genera are grouped in three tribes: the Violeae,
with

irregular flowers, found chiefly in Europe, Siberia and
North America, although the woody species are mainly
natives of tropical America; the Paypayroleae and Rin-

oreeae, with regular flowers, are principally found in South

America, Africa and Australia. The family is closely
related to the Cistaceae. The tendency to irregular

flowers, the peculiar stamens, the 1-celled ovary with

usually 3 parietal placentas, and the anatropous ovules,
are distinctive.

In the genus Viola and some other genera, a finger-
like curved nectar-secreting horn projects backward
from the connective of each of the two lower anthers
into the spur of the lower petal. In many species of

Viola, almost all the seeds are produced by small

apetalous cleistogamous flowers on short pedicels near
the ground in midsummer, after the normal flowering

period is over. These are very fertile, and quite
diverse in structure, and, therefore, useful in classifica-

tion. Cleistogamous flowers are also produced in the

genus Hybanthus. The capsules of most Violaceae

open elastically when ripe, the valves springing back
and at the same time folding on the midrib so that the

seeds are forcibly ejected as one would shoot a wet

apple seed from between the fingers.
The Violaceae have been used to a certain extent in

medicine, their virtues being due to an alkaloid having
emetic and laxative properties. Hybanthus ipecacuanha
("white ipecacuanha of commerce) furnishes a substi-

tute for ipecac. Various species of Viola and other

genera have been used in many countries for skin

diseases, as emetics, laxatives, and the like. Several

species are ornamental.
Three genera are in the American trade: Corniostylis

or Calyptrion,
a species of greenhouse woody cumbers;

Hybanthus or Solea, of the garden; and Viola (Common
Pansy, Horned Pansy, Sweet English Violets, Wild
Violets).

150. Flacourtiaceae (from the genus Flacourtia,
named in honor of E. de Flacourt, a governor of

Madagascar). FLACOURTIA FAMILY. Trees or shrubs,

rarely climbing: leaves usually alternate and in 2 ranks:
flowers bisexual, rarely unisexual, regular; sepals 2-6,
commonly 4-5, imbricated, rarely otherwise; petals

0, or equal to the sepals, or many, imbricated or con-

volute; stamens numerous, hypogynous or perigynous;
receptacle enlarged and variously modified, often sur-

mounted by a diversely formed disk; ovary superior
or nearly so, 1-celled; placentae parietal; ovules numer-

ous; styles and stigmas 1 to several: fruit dry or fleshy,
dehiscent or indehiscent.

There are 70 genera and more than 500 species of

tropical distribution. The family is related to the
Violaceae, Passifloraceae, and other families with similar

parietal placentation, but is most closely related to the
Bixaceae with which it has often been united, and from
which it differs mainly in the absence of slime-cells.
In general, the peculiar ovary, the numerous stamens,
the regular flower, and the enlarged receptacle are
characteristic.

The sour fruit of several species is eaten, or preserved,
in the tropics. The seeds of Pangium edule are roasted
and used for baking. The leaves of Casearia esculenta
are eaten in India. The wood is little used. The bark
of Neumannia theiformis is used like ipecac in Madagas-
car. Chaulmugra oil is obtained probably from Gyno-
cardia odorata of farther India. A peculiar resin is

secured from species of Laetia of Cuba. Coccos oil,
used in perfumery, is obtained from the Polynesian
genus Myroxylpn. The fixed oil of species of Pangium
is used in cooking.

Probably 5 or 6 genera are in cultivation in the
warmer parts of North America: Aberia (Kei Apple);
Azara; Carrieria; Flacourtia (Rambustan, Governor's

Plum); Idesia, hardy in Mass.; Oncoba; Xylosma.
151. Stachyuraceae (from the genus Stachyurus, signi-

fying spike-tail, in reference to the form of inflorescence).
STACHYURUS FAMILY. Shrubs or small trees with alter-

nate leaves: flowers bisexual or polygamous, regular;
sepals 4, imbricated; petals 4, imbricated; stamens 8,

separate; carpels 4; ovary superior, 1-celled, or falsely
4-celled by the intrusion of the large parietal placentae;
style and stigma 1; ovules many: fruit berry-like,

pericarp leathery.

Only one genus and 4 species occur in Japan, China,
and the Himalayas. The family is closely related to the
Ternstroemiaceae with which it was formerly united
and from which it differs in the fewer stamens, 1-celled

ovary and entire stigma. Useful apparently only as
ornamental plants.
Two species are occasionally cultivated in America.
152. Passifloraceae (from the genus Passiflora; early

travelers thought they had found emblems of the cruci-

fixion in the flower, for a detailed account of which see
article on Passiflora). PASSION-FLOWER FAMILY. Fig. 40.

Herbaceous or woody plants, usually climbing by
axillary tendrils: leaves alternate, simple or compound:
flowers bisexual, or unisexual, usually involucrate,
perigynous; calyx and corolla sometimes similar; sepals
4-5, imbricated, often pctaloid; petals 4-5, rarely 0,

imbricated, often smaller than the sepals, sometimes
fringed; a crown (outgrowth of receptacle) of many
filaments between the petals and stamens, sometimes
tubular or scale-like; stamens 45, usually opposite
the petals, inserted on the edge of the cup-shaped
receptacle, or at the base of the corona, or at the base of

the pistil at the summit of a long gynophore, separate
or connate; ovary superior, raised on a more or less

distinct stalk (gynophore), 1-celled with 3-5 parietal

placentae; ovules numerous; styles 3-5: fruit a berry or

capsule.
This family contains 18 genera and about 350 species,

inhabitants principally of the tropical regions, especially
of the New World. Two hundred and fifty species be-

long to the genus Passiflora, which extends as far north
as southern Pennsylvania. The family is not closely
related to other families, but finds its nearest affinities

in the Loasaceae, Turneraceae and Begoniacea;. The
remarkable floral structure is distinctive.

The pulpy aril of the seeds of Passiflora is used
in tropical America in the preparation of cooling
drinks. The flowers and fruit of P. rubra are narcotic.

The roots of P. quadrangularis are very poisonous and
sometimes used in small doses as a vermifuge. Many
Passifloras are cultivated in the tropics as fruit plants.

Many are in cultivation in America, namely Passi-

flora and Tacsonia (Granadilla, Jamaica Honeysuckle,



A SYNOPSIS OF THE PLANT KINGDOM 57

Water Lemon, May-Pop), some for the beautiful and
odd flowers, some, especially in the South, for the fruit.

153. Caricacese (from the genus Carica, erroneously

supposed to be a native of Caria; or from the Latin

meaning a kind of dry fig). PAWPAW FAMILY. Fig. 41.

Peculiar trees with straight, rarely branched, palm-like

trunks, very abundant milky juice, and a terminal crown
of very large, alternate, palmately-lobed, rarely
leaves: flowers unisexual, small

entire,

nearly regular; sepalsJCUVCO. 11UWC1B LUliaCA.UO'l, 3A11O.H, AA^aiijr 2 ^gulctL ,
.-i )l,ll.^

5; petals 5, in the staminate flowers connate, in the

pistillate nearly separate; stamens about 10, inserted

on the corolla; ovary superior, 1- or 5-celled, many-
seeded; styles 5: fruit a large melon-like berry.

This is a small family of 2 genera and 27 species, con-

fined to tropical and subtropical America; most abun-
dant in the Andes. The Caricaceee is united with the

PassifloraceEB by some authors, but is similar only in

41. CARICACE.E: 1. Carica, one form of flower opened. LOASA-
CE.t:: 2. Loasa, a, flower; 6, floral diagram. 3. Mentzelia, a,

flower; 6, e, and d, types of foliage hairs. BEGONIACE.E: 4. Begonia,
a, male flower; 6, female flower; c, cross-section ovary. CACTACE.E:
5. Pilocereus, flower. 6. Opuntia, flower

the fruit. It is also related to the Cucurbitacese by the

fruit. The peculiar habit and abundant milky juice are

very distinctive.

The large melon-like fruits of Carica Papaya are now
cultivated and eaten throughout the tropics; those of

other species are also eaten. The milky juice of C.

Papaya contains a pepsin-like substance which will

curdle milk. This substance will separate the fibers of

meat, and hence the leaves and fruit are cooked with

too fresh tough meat to make it tender. The juice

has also been used as a remedy for dyspepsia.
Carica Papaya (South American pawpaw) is com-

monly grown in greenhouses; and it, as well as two
other species, are grown in southern California and
Florida in the open.

154. Loasaceae (from the genus Loasa, the meaning
unknown). LOASA FAMILY. Fig. 41. Erect or climbing

herbs, rarely shrubby, with very peculiar and character-

istic hairs, some hooked, some stinging: leaves oppo-
site or alternate, very diverse: flowers bisexual, regular,

mostly perigynous (i.e., receptacle usually extended

beyond the ovary); sepals 4-5, imbricated; petals

4-5, flat or cucullate; stamens 4-5, alternating with the

petals, or more commonly very numerous through
doubling, the outer often converted into staminodia
which resemble the petals; ovary usually inferior, and
1-celled, with 3 parietal placentae; ovules numerous:
fruit a capsule, rarely indehiscent, often spirally con-
structed.

There are 13 genera and about 120 species confined
to America from the Great Plains to Chile; most abun-
dant in South America. This is a distinct family dis-

tantly related to the Passifloracese and the Begoniacese.
The very peculiar hairs constitute a good recognition
character. On Mentzelia there are three types of hairs:

(1) Chinese pagoda-like, broad at the base; (2) tuber-
culate stem and harpoon-like top; (3) smooth stem and
harpoon top. The flowers with many staminodia are
often large and cactus-like. Very queer, grotesque, com-
plex scales are produced in the flowers of certain genera
(e. g., Loasa) through the union of several staminodia.
Mentzelia hispida is a strong purgative, and is used

by the Mexicans for syphilis.
A few genera are in cultivation in North America. Of

these, Loasa is like a nettle, and the sting is very painful,
but the flowers are queer and interesting. Mentzelia

comprises a number of garden annuals or biennials

often with large showy flowers.

155. Begpniaceae (from the genus Begonia,, named in

honor of Michael Begon, a French promoter of botany)
BEGONIA FAMILY. Fig. 41. Herbs, rarely shrubby,
ham usually scale-like or branched: leaves alternate,

usually oblique: flowers monoscious, regular, epigynous,

cymose, the staminate opening first; perianth of the
staminate flowers of 2 valyate sepals and 2 petals, all

petaloid; perianth of the pistillate flowers of 2 to many
similar petaloid parts; stamens numerous, separate or

nearly so; ovary inferior, 2-3-celled. usually sharply
angled and winged; ovules numerous; styles 3, more or

less branched and bearing very peculiar crescent-

shaped, kidney-shaped, or, more often, spiral, velvety

stigmas, rarely straight: fruit a capsule, rarely a berry.
The Begonia family has 4 genera and about 500

species, most of which belong to the genus Begonia.

They are widely distributed throughout the tropics, but

perhaps most abundant in South America along the

Andes to Mexico, and in the eastern Himalayas south-

eastward to the Malay Peninsula. The Begoniacese
constitute a distinct group remotely related to the Cac-

tacese, Loasaceae, Passifloraceae and Cucurbitacese.

The family is of little economic importance except
for ornamental purposes. Many species contain oxalic

acid and are eaten as salad, and as a remedy for scurvy.
The roots of some are astringent; others have a purga-
tive root, used in certain tropics for syphilis and scrofula.

The Begoniacese is one of the most important orna-

mental families.

Very many species and hybrids of Begonia are grown
for greenhouse and bedding purposes, both for the

flowers and the foliage.

Order 43. OPTJNTIALES

156. Cactaceae (from the old Linnsean genus Cactus,
a name used by the ancients to denote any spiny plant),
CACTUS FAMILY. Fig. 41. Fleshy plants with watery or

milky juice, a great reduction or complete absence of

foliage, and very thick, rather sparingly branched, rarely
unbranched stems, which are cylindrical, globular,

flattened, or fluted, and often constricted or jointed:
leaves alternate, flat and leaf-like in Pereskia, scale-like

or absent in other genera, usually bearing bundles of

spines in the axils, which are trichomes, and which are

of two kinds, long and stout, or minute and needle-like:

flowers bisexual, mostly regular, perigynous or epigy-

nous; sepals and petals rarely 8-10, usually very many,
similar; stamens many, inserted spirally or in groups
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on inside of the receptacle; ovary inferior, 1-celled,
with 3 to many parietal placentae; ovules numerous;
style 1; stigmas as many as the placenta;: fruit a berry;

embryo straight or curved.
The Cacti are almost entirely confined to the dry

regions of tropical and subtropical America. Mexico
is the center of this distribution, but the Cactaceae ex-

tend from New York to Patagonia. A
species of Rhip-

salis has lately been found indigenous in West Africa.

The family is related to the Begoniacese, Loasaceae, and
PassifloraceaB. The peculiar habit, perianth of many
similar parts, many stamens, and inferior 1-celled ovary
are distinctive. The Cactaceae is divided into three

groups: (1) Cereus group, with receptacle extended in

a tube beyond the ovary (perigynous), and no hooked
spines; (2) Opuntia group, tube of the receptacle want-

ing, hooked spines usually present; (3) Pereskia group,
with foliaceous leaves, panicled flowers, and no hooked
spines.
The seeds of Rhipsalis, an epiphytic genus, are often

viscid so as to adhere to tree trunks and the like. The
ovaries of some Cactacese are imbedded in the tissue

of the stem. In this family, the thick stem is a water-

storing organ. The flatttened or fluted condition of the
stem of most species is probably an adaptation which
allows these stems to swell when water is abundant
and contract when it is scarce without danger of

rupturing the cuticle. The variation in size and form
among cacti is very great. The largest species is

Carnegiea giganteus of Mexico, candelabra-like, 60 feet

high.
The fruit of Opuntia Ficus-4ndica, now naturalized

in the Mediterranean region, is there eaten under the
name of Indian fig. Opuntia Tuna of tropical America
is the prickly pear, an edible fruit. Opuntia vulgaris of

the eastern United States is also eaten under the name
of prickly pear or Indian fig. Fruits of Cereus trian-

gularis, C. giganteus, and C. Thurberi are much prized.
The stem and flowers of C. grandiflorus are used in

medicine, producing an action on the heart. Vermif-

ugal properties are found in many Cactacese. An
alcoholic drink is made by the Mexicans from the sap of

species of Cereus. The cochineal insect, a scale insect

yielding the well-known dye, cochineal, lives upon spe-
cies of Opuntia, Pereskia, and Nopalea, in tropical
America.
The total number of genera of Cactacese which have

been described up to the present time is about 70.

although Dr. Karl Schumann, who monographed
the family in 1899, recognized but 21. Of the many
genera described, most are good and will probably
stand. A rational and uniform treatment of the family
will doubtless show that there are no less than 75 ten-
able genera. The total number of names published is

something over 3,800. This includes many species that
have been transferred from one genus to another. The
number of species recognized by Schumann is some-
thing less than 700. Many of these species of Schumann,
however, are known to be aggregates, and it is not

unlikely that there are about 1,200 species in the

family.
The number of genera treated in this work is 35.

They are in cultivation in America as odd plants for
desert gardens, and as greenhouse curiosities. Many
have beautiful showy flowers, those of Cereus grandi-
florus (night-blooming cereus) being nearly one foot

across, and opening only in the night.
The reader will find the cacti described in this

Cvclopedia under the following names: Acanthocereus;
Anhalonium =Ariocarpus; Aporocactus; Ariocarpus;
Bergerocactus; Cactus; Carnegiea; Cephalocereus;
Cereus; Disocactus; Echinocactus; Echinocereus; Echi-

nopsis; Epiphyllum = Zygocactus; Escontria; Hariota;
Harrisia; Heliocereus; Hylocereus; Lemaireocereus;
Leptocereus; Leuchtenbergia; Lophophora; Mamil-
laria; Melocactus = Cactus; Myrtillocactus; Nopalea;

Opuntia; Pachycereus; Pelecyphora; Pereskia; Per-

eskiopsis ; Phyllocactus = Epiphyllum ;
Pilocereus =

Cephalocereus; Rathbunia; Selenicereus; Schlumber-
gera; Wilcoxia; Wittia; Zygocactus.

Order 44. MYBTIFLOILE

157. Thymelaeaceae (from the generic name Thyrn-
elxa, a Greek name meaning thyme + olive or oil). ME-
ZEREUM FAMILY. Fig. 42. Shrubs or trees, rarely
herbs: leaves alternate or opposite, simple, entire:

flowers bisexual or unisexual, regular, receptacle devel-

oped into a long tube which bears appendages in the

throat; perianth undifferentiated, often petaloid, parts
4-5, imbricated, perigynous; stamens as many as the

sepals and alternate with them, or twice as many, or

42. THYMEI^EACE^E: 1. Daphne, flower. EI-EAGNACE^E: 2.

Elffiagnus, a, male flower; 6, bisexual flower; c, floral diagram; d
and e, hairs from surface of leaf. LYTHHACE.E: 3. Lythrum, a,

flower; 6, trimorphic flowers of L. Salicaria; c, floral diagram.
PUNICACH*: 4. Punica, a, flower; b, fruit, upper story; c, fruit,
lower story.

reduced to 2, perigynous; ovary superior, 1-celled,

rarely 2-celled; ovule solitary, pendulous; style 1 or 0,

stigma 1: fruit indehiscent, a nut, drupe, or berry;
rarely a capsule.
About 37 genera and 425 species are widely distrib-

uted over the earth. One species is native in north-

western North America. The largest genera are Gnidia
with 80-90 species, and Pimelea with 75 species. The
family stands between the Myrtiflorso and the Cactales,
and also somewhat suggests the Passifloracese. The
single perianth, the tubular receptacle, perigynous, defi-

nite stamens, the appendages in the tube of the recep-

tacle, and the superior 1-celled, 1-ovuled ovary are

distinctive.

Gnidia carinata of South Africa and Daphne Meze-
reum (mezereon) of Europe have been used as a purge;
as has also the spurge flax (Daphne Gnidium) of

South Europe, the caustic juice of which is used in a

blistering ointment. A blistering principle is obtained
from the bark of Funifera utilis of Brazil; also from
Dirca palustris. The roots of Thymelxa tinctoria yield
a yellow dye. Paper is made from the cauline fibers of
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several species, e.g., Daphne cannabina of India, Dirca

palustris of the United States, Gnidia of Madagascar,
and Lagetta of Jamaica. Cord is made from Lagelta

funifera and L. lintearia of South America. The wood
of Aquilaria Agallocha of India is aromatic, called

aloewood. One Pimelea yields a balsam. Lace-bark is

the product of Lagetta lintearia.

Six or more genera are in cultivation in this country
for ornament. Among these are: .Daphne (Mezereon),
greenhouse and garden; Dirca (Leatherwood, Moose-

wood), native, hardy; and Pimelea (Rice Flower),
greenhouse.

158. Elaeagnacese (from the genus Elxagnus, de-

rived from the Greek name of the olive combined with
that of the Chaste tree). OLEASTER FAMILY. Fig. 42.

Trees and shrubs, covered with silvery and brown, pel-
tate or stellate scales: leaves alternate or opposite, sim-

ple, entire: flowers bisexual or unisexual, regular, peri-

gynous; receptacle developed into a long tube beyond
the ovary, more or less persistent, and inclosing the

fruit; perianth of 1 series; parts 4, rarely 2 or 6, val-

vate; stamens of the same number or double the num-
ber, inserted in the tube; perigynous disk prominent,
lobed; ovary superior, 1-celled, 1-ovuled; style 1;

stigma 1 : real fruit dry, indehiscent, but appearing
drupe-like because of the fleshy investing receptacle.

Three genera and about 30 species are found, of

which about 25 belong to Elseagnus; mostly steppe or
rock plants, chiefly of south Asia, Europe and North
America. The family is closely related to the Thymelfe-
aceae, which see for further relationship. The peculiar
scales, the perigynous flowers, the 1-celled, 1-seeded

ovary, and the fleshy but free receptacle are distinctive.

The acid fruits of Elseagnus angustifolia of Persia are

eaten; also those of E. latifolia of India, and the seeds
of Shepherdia argentea of North America.

There are 3 genera in cultivation in America, prin-
cipally as hardy ornamental plants with silvery foliage:

Elaeagnus (Oleaster, Goumi); Hippophae (Sea Buck-
thorn, Swallow Thorn); Shepherdia (Buffalo Berry).

159. Lythraceae (from the genus Lythrum, derived
from the Greek meaning blood, in reference to the pur-
ple flowers). LOOSESTRIFE FAMILY. Fig. 42. Herbs,
shrubs, or trees: leaves usually opposite or whorled:
flowers bisexual, usually regular, perigynous; recepta-
cle ("calyx-tube") tubular, ribbed, free from the ovary,
bearing the 4 or 8 valvate sepals on its margin; petals
of the same number as the sepals, or 0, and inserted with
them, imbricated; stamens usually twice as many as
the petals, rarely more (up to 200), or fewer (to 1);
outer set alternate with the peta|s, and inserted some
distance below them; ovary superior, 2-6-celled, many-
ovuled: fruit a capsule, rarely indehiscent.

There are 22 genera and about 450 species known;
generally distributed, but more abundant in the trop-
ics, especially in America. The largest genus is Cuphea
with about 160 species. The family is closely related
to the Onagracea, but differs in the superior ovary; it

is also related to the Melastomacese, but the sta-
mens are normal.

Lythrum Salicaria has been used as an astringent;
Heimia and Cuphea have been used as purgatives and
emetics. Lawsonia inermis of Egypt is the famous
henna, the perfume of the flower of which is renowned
throughout the East; with an orange-red dye obtained
from the leaves of this plant, women of the orient dye
hair and nails. Pemphis acidula is used as a pot-herb
in Asia. The flowers of Woodfardia floribunda yield the
red dye of India called dhak. Lagerstroemia furnishes

very valuable timber.
In cultivation in N. America are several genera: Cu-

phea, species of garden annuals; Decodon (Swamp
Loosestrife), native, but used for water-gardens ; Lyth-
rum (Loosestrife); Lawsonia (Henna), cultivated in

southern Florida and southern California; Lagerslrce-
mia indica (Crape Myrtle) cultivated in the South.

160. Punicaceae (from the genus Punica, derived
from the Latin in reference to Carthage, near which
city the plant is said to have grown; or from the Latin

meaning scarlet, in reference to the flowers). POME-
GRANATE FAMILY. Fig. 42. Shrubs or commonly small
trees: leaves mostly opposite: flowers bisexual, usually
perigynous; receptacle campanulate or tubular, thick-
ened above the ovary; sepals 5^8, fleshy, valvate;
petals 5-7, imbricated, inserted with the sepals on the

edge of the receptacle; stamens very numerous, clothing
the tube of the receptacle; carpels in 1-2 (rarely 3)

superimposed series, 3 in the lower and usually 5-7 in

the upper; ovary more or less inferior, with as many
cells as carpels; placentae of the lower series axile, of the

upper parietal, the cells many-ovuled; style and stigma
1: fruit a berry, the pulpy central mass of which is

formed from the fleshy outer seed-coats.
This is a family of only 1 genus and 2 species, na-

tives of the Mediterranean region and eastward to the

Himalayas. It was formerly united with the Lythra-
cese, but the peculiar ovary is unique. Punica Grana-
tum is the famous pomegranate, cultivated for its fruit

since the earliest times, and now widely spread over
the tropics. This species is cultivated in the southern
states and in greenhouses. It has escaped in Florida.

161. Lecythidaceae (from the genus Lecythia, derived
from the Greek meaning an oil-jar, in reference to the

fruit). LECYTHIA FAMILY. Fig. 43. Trees: leaves alter-

nate, large and striking: flowers bisexual, regular, perigy-
nous or epigynous; sepals 4-6, rarely fewer, valvate;
petals 46, imbricated, rarely more or fewer; stamens

very numerous, somewhat monadelphous, many anther-

less; intra-staminal disk often present; ovary inferior,

2-6-celled, several ovules in each cell: fruit a hard-
shelled berry or a capsule dehiscing by a lid.

The family has 18 genera and about 225 species,
with a somewhat isolated distribution in various parts
of the tropics, e.g., North Brazil, west coast of Africa,

Malay Peninsula, Mozambique, and Samoa. The fam-

ily was formerly united with the Myrtacese but is dis-

similar in some important details of vascular structure,
and in the absence of volatile oils.

The most important economic plant is the Brazil-

nut or para-nut (Berlhollelia excelsa) of northern
South America, the oily seeds of which are an impor-
tant article of food. The seeds are in a box-like capsule,
the lid of which falls off. The oily seeds of several other

species are eaten, e.g., the monkey-pot tree (Lecythis).
The fruits and roots of a number of species of Bar-

ringtonia are used in Java and China to stupefy fish.

The flowers of Grias cauliflora of the West Indies are
used for tea. A cooling drink is made from the fruit of

Couroupita guianensis of the West Indies.

The Brazil-nut or nigger-toe is sparingly planted in

southern California, Florida and the West Indies.

162. Rhizophoracese (from the genus Rhizophora,
root-bearing, because of the numerous aerial roots).
MANGROVE FAMILY. Fig. 43. Trees or shrubs: leaves

usually opposite, coriaceous: flowers bisexual, epigynous
or perigynous; sepals 3-14, more or less connate, valvate;

petals of the same number, small, often lacerate;
stamens 2-4 times as many, often in pairs opposite the

petals; ovary inferior, usually 2-5-celled: fruit some-
what

juicy,
crowned with the calyx, rarely dehiscent,

usually a berry, rarely a drupe.
The 15 genera and about 50 species are distributed

throughout the tropics. The family is related to the
Combretacese and Lythracese; more distantly to the
other families of the myrtaceous group.

This is a small family of remarkable plants, mostly
inhabiting mud-flats along the coast in the tropics.
The stem soon perishes at the base and then the plant
is supported by its numerous prop-roots alone. The
mud is so soft that otherwise the plants could probably
not remain erect. The genus Rhizophora is almost

unique in the vegetable kingdom because the seeds germi-
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mite on the plant. The hypocotyl may reach the

length of 3 feet, although usually less; it is club-shaped
and heaviest at the apex, so that when the seedling

eventually falls from the tree, it sticks in the mud
vertically, with the hypocotyl down, ready to grow.
The Rhizophoracese are of little economic importance.

Land is held in place and protected from the waves by
the mangrove. The fruits of Anisophyllum are plum-
like but poor. The mangrove grows wild on the

Florida, Texas, and Mississippi coast, and has been
offered for sale in California.

163. Combretacese (from the genus Combretum, a
name given to this plant by Pliny). COMBRETUM FAM-
ILY. Fig. 43. Trees or shrubs, erect or climbing: leaves

43. LECYTHIDACE.*: 1. Lecythis, flower. RHIZOPHORACE*:
2. Rhizophora, a, flower; b, germinating fruit. COMBHETACE.E:
3. Combretum, a, flower; 6, floral diagram. MYKTACE*: 4.

Jambosa, a, flower; b, vertical section flower-bud. 5. Eucalyptus,
a, flower-bud and lid; b, vertical section flower-bud. MELAS-
TOMACE.E: 6. Melastoma, a, flower; 6, floral diagram.

alternate or opposite, simple or coriaceous: flowers

bisexual or unisexual, regular, usually perigynous;
receptacle enveloping the ovary and often projecting
into a slender tube; sepals 4-5, valvate, connate; petals

4-5, or 0; stamens 4-5, alternating with the petals, or
twice or thrice as many; ovary 1-celled, inferior, 2-4-
ovuled: fruit a drupe, or dry and winged, rarely
dehiscent.

In this family are 15 genera and about 280 species,

mostly confined to the tropics of both hemispheres.
The family is related to the Cornacea? and the Rhi-

zophoraceae, as well as more distantly to the Onagracese.
The trees are valuable for their hard, close wood;

the tannin-containing bark and galls are used locally
for tanning leather. The seeds known as myrobalans
(Terminalia Chebula and T. Catappa) are much eaten
in India. A useful oil is obtained from these seeds.

Black and yellow dyes are furnished by several species.
Four to 6 genera are in cultivation in the Southern

States and the West Indies. Terminalia Catappa
(tropical almond, myrobalan) is grown for nuts and

shade. Poivrea is a red-flowered shrub grown in
southern Florida. One species of Combretum is a
warmhouse climbing shrub. Quisqualis, or rangoon
creeper, is a peculiar climbing shrub grown in the
warmhouse. It is at first erect, later climbing.

164. Myrtaceae (from the genus Myrtus derived
from the classical name myrtle, which probably meant
perfume). MYRTLE FAMILY. Fig. 43. Usually shrubby
or arborescent aromatically fragrant plants: leaves usu-

ally opposite, thick, entire and pellucid-dotted: flowers

bisexual, regular, rarely perigynous; sepals mostly
4-5, imbricated; petals 4-5, imbricated; stamens very
numerous by splitting, often in fascicles which are

opposite the petals; ovary inferior, 1- to many-colled:
fruit usually a berry, rarely a drupe or nut; seeds
1- to many.
The 72 genera and 2,750 species are confined almost

entirely to the tropics, but with two great centers of

distribution, one in tropical America and the other in

Australia. Eugenia contains 625 species, and Kura-

lyptus more than 130 species. This is a large family re-

lated to the Melastomacea:, Onagracea;, and Lythracea.
The very numerous stamens, derived by the snlitting of

the few original stamens, and the oil-glands are dis-

tinctive. The petals of Eucalyptus remain firmly grown
together, and, when the flower opens, they separate
along a transverse line and are thrown off as a lid.

The Myrtacese are rich in volatile oils; also in tannin,

acids, sugars, mucilage, and fixed oils. Cloves are the
flower-buds of Jambosa caryophyllus. The fruit of

Pimento officinalis is thought to combine the flavors

of the nutmeg, cinnamon, and clove, and is therefore

termed allspice. Psidium Guajava is a tree cultivated
in the tropics for the much-prized fruits. Oil of myrica
is obtained from the leaves of Pimento acris of the
West Indies, and is used in making bay rum. Oil of

cajeput, a fragrant oil used in medicine, is secured
from the leaves and twigs of the East Indian Melaleuca
Leucadendron. The leaves of the European myrtle
(Myrtus communis) yield a distilled preparation known
as eau-d'ange, used as a toilet article. Other edible

fruits are rose apples (Jambosa malaccensis and J . vul-

garis) of the East Indies and Pacific Ocean. Jambos
berries are obtained from Jambosa vulgaris, which is

extensively cultivated in the tropics. Oil of eucalyptus
is an important aromatic oil obtained from the foliage
of various species of that genus. The wood of Eu-

calyptus is hard, firm and elastic, and is much prized
in wood-carving Many other species of this family
are in use locally for food, condiments, medicine,

timber, and so on.

About 20 genera are in cultivation in North America,
mostly in the South or Southwest. Among these are

the Bottle-brush (Callistemon), Cajaput Tree (Mela-

leuca), Eucalyptus or Australian Blue-gum, Rose Apple
or Jambos (Jambosa), Cayenne Cherry (Eugenia),

Myrtle (Myrtus), Guava (Psidium), Allspice, Pimento

(Pimenta), Brisbane Box (Tristania), Turpentine Tree

(Syncarpia), and Downy Myrtle (Rhodomyrtus).
165. Melastomaceas (from the genus Melastoma,

derived from the Greek black-mouth, because the berries

of some of the species when eaten stain the mouth
black). MELASTOMA FAMILY. Fig. 43. Herbs, shrubs

or trees; erect, climbing or epiphytic: branches often 4-

sided : leaves opposite or whorled, simple, mostly entire,

usually palmately nerved throughout with transverse

nervelets: flowers bisexual, regular or slightly irregular,

often perigynous; sepals 3-6, mostly 5, valvate, im-

bricated or united into a calyptra-like hood; petals

commonly 5, convolute; stamens usually twice as

many as the petals, rarely just as many; anthers mostly

opening by terminal pores, inflexed in the bud, often

curved; connective very peculiar and diverse, with

various appendages; often one anther cell wanting, the

other mounted on the end of the lever-like, versatile,

curved connective; ovary usually 4-5-celled, more or
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less inferior; ovules numerous in each cell; style and
stigma 1 : fruit a berry, drupe or capsule, or dry and
indehiscent, usually inclosed in the calyx.
Most of the 148 genera and about 2,800 species, are

found in tropical America, where the species are very
abundant and form a characteristic component of the

vegetation; represented in the eastern United States

by 4 species of Rhexia (deer-grass, meadow beauty).
Melastomaceas is a very distinct, striking and pecu-
liar tropical family related to the Myrtaceacae and the

Lythracese, recognized by the venation of the leaves,
and the unusual stamens. The so-called "cauliflower"

species, with the flowers borne directly on the tree-

trunks, are pollinated by butterflies in the deep tropi-
cal forests. Some Melastomacea: are myrmecophilous,
i.e., furnish habitations or food for ants, which in turn

protect the plant.
The fruits of several species are eaten. The berries

and bark of some yield coloring matter of some impor-
tance. A yellow dye is obtained from the leaves of

Memecylon of the East Indies and Africa; red and
black dyes are secured from the berries of Tamonea
(tropical America), Melastoma (East Indies), and so on.

The leaves of Tamonea thesezans are used by the
Peruvians in place of tea. Some, because of astringent

properties,
are locally used as medicine. The most

important use of the Melastomaceae is ornamental.
The large, showy, queer flowers and striking foliage
render them popular greenhouse plants in the North.
Some 20 genera are cultivated in N. America, mostly

as warmhouse decorative plants, or for summer bed-

ding. Few, if any, have popular names.
166. Onagraceae (from the genus Onagra, now a part

of CEnothera, derived from the Greek, a wild ass,
in reference to a fancied resemblance between the
ears of that animal and the leaves of these plants).
EVENING PRIMROSE FAMILY. Fig. 44. Mostly herbs,
rarely shrubs: leaves opposite or alternate: flowers

bisexual, regular, perigynous or epigynous; sepals 4,

rarely 2-3, separate or united, valvate; petals 4, or

rarely 2 or 0, mostly clawed, convolute; stamens of the
same number as the petals or twice as many, outer
alternate with the petals; ovary 2 4-celled, inferior;
ovules numerous; style 1; stigmas 1-4: fruit a capsule,
rarely a berry or nut.

The 36 genera and 470 species are mostly natives of
the temperate portion of the New World (western United
States and Mexico), but are also abundant in South
America. Epilobium, containing 160 species, is widely
distributed in the cooler regions of both hemispheres.
This is a distinct family, recognized by the numerical

plan of 2 or 4, the usually perigynous flowers, and the
inferior ovary with many ovules. It is related to

Lythracea:, Melastomacese, Myrtacese, and other fami-
lies of this group.

Fuchsia is shrubby or even arborescent, and its

fruit is a berry. The tubular receptacle is prolonged
beyond the ovary in most genera, but not in Jussieua,
Ludwigia, and Epilobium. The seeds of Epilobium are

comose, and are distributed, parachute-like, by the
wind. The flowers of a number of species of CEnothera

open only at night or in dark weather, and are pollinated
by night-flying moths; hence the name evening prim-
rose.

The wood of several species of Fuchsia furnishes ink
and a black dye. Jussieua pilosa yields a yellow dye.
The berries of many Fuchsias are eaten, and preserved
with sugar. The young shoots of Epilobium latifolium
are eaten as greens. The roots of (Enothera biennis

have been improved in Europe and furnish "rha-

pontic" roots, which are eaten like celery. The coma
of the seeds of Epilobium has been used in Lapland to

make lamp-wioks and has been spun into cloth, but
without great success. Many genera are cultivated for

ornamental purposes because of the showy flowers.

About a dozen genera are cultivated in N. America,

among which are the following: Circaea (Enchanter's
Nightshade); Epilobium (Willow Herb, Fire Weed);
Fuchsia; Ludwigia (Water-purslane, Seed-box or Rattle-
box)

;^Clarkia;
CEnothera (Evening Primrose, Sundrops) ;

and Godetia. These are mostly grown in the open as an-
nuals or as hardy perennials, except Fuchsia, which is a
greenhouse plant but often bedded out in summer.

167. Hydrocaryaceae (from the Greek signifying
water-walnut). WATER CHESTNUT FAMILY. Herbaceous,

aquatic plants, mostly floating: stems slender, clothed
with opposite, pinnatifid roots: leaves alternate,
crowded at the summit of the stem, floating, rhomboid,
petioled; petioles forming thick, hollow floats: flowers

bisexual, regular, slightly perigynous, axillary; sepals
4; petals 4; stamens 4, all sets alternating; ovary sur-
rounded by -an erect, corona-like disk, half-inferior,

2-celled; cells 1-ovuled; style and stigma 1: fruit a
woody 1-celled, 1-seeded nut bearing on the surface
the four divergent woody horn-like sepals and capped
by the woody disk.

A single genus and 3 species occur, distributed in the
Mediterranean region and eastward to eastern Asia.
This is an ancient family, more common in the tertiary.
The family is related to the Onagraceae, with which
it is frequently united, and to the Haloragidaceas,
and is somewhat intermediate between these two
families. The fruit, disk, and habit are peculiar.
The starchy seeds have a chestnut-hke flavor and

are eaten raw or cooked, for which reason the plants
are often cultivated. The fruits are regularly sold

44. ONAQRACE^E: 1. (Enothera, o, flower; 6. floral diagram.
2. Epilobium, a, flower; 6, dehiscing fruit; c, seed. 3. Circsea,
floral diagram. HALORAGIDACE^E: 4. Myriophyllum, a, portion
of flowering plant; b, female flower; c, male flower, petals removed.

in the markets of India; those of Trapa natans var.

verbanensis are used as beads.

Trapa natans (Water Chestnut, Water Caltrops)
and T. bispinosa (Singhara Nut) are grown in this

country as aquarium plants. See article on Trapa.
168. Haloragidacese (from the genus Haloragis,

meaning sea + a berry). WATER MILFOIL FAMILY.

Fig. 44. Herbs, aquatic or terrestrial, of very diverse

appearance: leaves opposite or alternate, often in the
same genus, pectinate (aquatic) to very large and
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divided: flowers bisexual or unisexual, regular; sepals

4; petals 4 or 0; stamens 8, the outer opposite the

petals, or 4, rarely fewer; ovary inferior, 1-4-celled,
each cell 1-ovuled: fruit nut-like, often crowned by the

calyx.

Eight genera and about 100 species are known, of

general distribution. These are most abundant in the

southern hemisphere of the Old World. They are repre-
sented in South America and elsewhere by the queer
Gunnera and in the eastern United States by Hippuris,

Myriophyllum and Proserpinaca. The family is closely
related to the Onagracese, but differs in having but 1

ovule in each cell of the ovary.
The aquatic forms are Utricularia-like and floating,

with slender stems and either finely pectinate leaves

with filiform divisions (Myriophyllum) or linear and
entire leaves (Hippuris). Gunnera of South America
has broad kidney-shaped leaves varying from small to

gigantically large. The leaves of this genus in Costa
Rica are said to be so large as to give shelter to three

men on horseback.
The fruits of Gunnera macrophyUa are used as a

stimulant in Java. The giant leaves, six feet broadj of

Gunnera chUensis are used in Chile for tanning skins.

Two species of Gunnera are almost, or quite, hardy
in the mid-eastern United States, and are grown for

luxuriant lawn foliage. Several species of the aquatic
Myriophyllum are in cultivation, one of which is

parrot s feather (M . proserpinacmdes).

Order 45. UMBELLIFLOR^!

169. Araliaceae (from the genus Aralia, the meaning
of which is unknown). GINSENG FAMILY. Fig. 45. Herbs,

shrubs, or trees, often prickly or climbing: stems solid,

pithy: leaves usually alternate, simple, or pinnately
or ternately compound: flowers bisexual or unisexual,

small, regular, epigynous, commonly in umbels; sepals

minute, often almost wanting; petals 5, rarely more,
valvate or imbricated, sometimes cohering at the apex

7b
45. ARAUACEC: 1. Aralia, a. flower; b, floral diagram. 2.

Hedera, portion of inflorescence. UMBELLIFER^E: 3. Cicuta,
inflorescence. 4. Fceniculum, a, flower; 6, dehiscing fruit. 5.

Artedia, fruit. 6. Apium, fruit. 7. a, b, and c, fruits of Umbel-
liferse, cross-section.

and deciduous as a cap; stamens usually 5, alternate
with the petals, and inserted at the edge of an epigynoui
disk, rarely twice or thrice as many; ovary inferior,

2-15-celled; cells 1-ovuled; styles as many as the car-

pels: fruit a berry, rarely splitting into segments.
Fifty-one genera and about 400 species are dis-

tributed in tropical and temperate regions of both

hemispheres. The two great centers of distribution are

tropical America and the Malay Peninsula. The family
is very closely related to the Umbelliferae, but differs in

the berry-like fruit with more numerous carpels.
The leaves of the English ivy (Hedera Helix) were

used in medicine in olden times. The roots of ginseng
(Panax Ginseng and Panax quinquefolium) are muca
prized in China where they are carried about on the

person as a charm against disease. These roots are

now extensively and profitably cultivated in America
for the Chinese trade. The roots of Aralia nudicaulis

(American sarsaparilla) are considered a tonic. Chinese

rice-paper is made from the pith of Tetrapanax papyri-
ferum simply by cutting the pith spirally into thin sheets.

Many Araliacese are grown as ornamental plants.

Many genera are cultivated in America. Among
these are: Acanthopanax; Aralia (including Spikenard,
Hercules' Club or Devil's Walking-club, Wild Sarsapa-
rilla, Bristly Sarsaparilla, Chinese Angelica Tree);
Dizygotheca; Fatsia; Oreopanax; Polyscias; Pseudo-

panax; Hedera (English Ivy); and Panax (Ginseng).
170. Umbelliferae (from the predominating type of

flower cluster). PARSLEY FAMILY. Fig. 45. Herbs or

rarely shrubs: stems often hollow: leaves alternate,

rarely simple, usually ternately or pinnately compound:
flowers minute, bisexual, regular or the outer irregular,

epigynous, borne in simple or compound umbels;
sepals minute or wanting; petals 5, valvate and
incurved in the bud; stamens 5, alternating with the

petals, inserted around an epigynous disk; ovary
2-celled, inferior, each cell 1-seeded; styles 2: fruit

very special, consisting of 2 dry, ribbed or winged,
1-seeded, indehiscent carpels (mericarps), which sep-
arate at the base but remain attached at the top to a

very slender and flexuous Y-shaped stalk (carpophore)
from which they dangle; between or under the ribs

are oil-tubes.

About 231 genera and 1,500 species are very com-

monly found in all boreal temperate and subtropical

lands, but are rare in the tropics except in the moun-
tains. The Umbellifera; is a distinct family, closely
related to the Araliacese, and more distantly to the

Cornacese. The umbels, the inferior ovary and the

peculiar fruit are distinctive.

The leaves are exceedingly diverse in size, shape
and extent to which compounded. Those of Eryngium
are sword-shaped, or yucca-like, often spiny; those of

Hydrocotyle are simple and often peltate. Azorella

of the Andes and New Zealand is turf-like or cushion-

like, a xerophytic adaptation. Some species of Angelica
are immense herbs many feet high with enormous
leaves. The flowers, in general, are uniform in structure

and appearance, the greatest diversity being in the fruit.

Economic plants are abundant in the Umbelliferae;
between 40 and 50 have been listed by some authors.

Various alkaloids and other compounds, some very

poisonous, together with many kinds of resins, pro-
duced in the foliage, roots or seeds, form the basis of

then- economic importance. Plants used for food are

celery (Apium graveolens), carrot (Daunts Carota), and

parsley (Petroselinumsativum). Those used for flavoring
are caraway (Carum Carui), anise (Pimpindla Anisum),
sweet Cicely (Osmorhiza or Scandix), chervil (Anthriscus

Cerefolium),d\\\(Anethum graveolens), fennel (Foeniculum

vulgare), lovage (Levisticum officinale). Very poisonous

plants are poison hemlock (Conium maculatum), fool's

parsley (dlthusa Cynapium) and others. The following

drugs are obtained from this family: coriander (Corian-
drum sativum), ammoniac resin (from Dorema Amman-
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iacum), galbanum (a resin from species of Ferula).
From various species of Ferula is obtained the vile-

smelling gum-resin asafetida, used in medicine, which
the Persians are said to praise as a delicious condiment.
There are 40-50 genera in cultivation in America,

mostly hardy. Some are grown for food, others for

ornament: Sea Holly (Eryngium); Sanicle, or

locally Black Snakeroot (Sanicula); Carrot (Daucus);
Coriander (Coriandrum) ; Cumin (Cuminum); Celery

(Apium) ; Caraway (Carum) ;
Gout-weed (^Egopodium) ;

Sweet Cicely (Osmorhiza) ; Myrrh (not of medicine) or

European Sweet Cicely (Myrrhis or, more properly,

Scandix); Fennel (Fceniculum) ; Lovage (Levisticum) ;

Angelica (Angelica); Cow-parsnip (Heracleum). Poison

hemlock (Conium) is a roadside weed.
171. Cornaceae (from the genus Cornus, derived

from the Latin horn, referring to the hardness of the

wood). DOGWOOD FAMILY. Trees or shrubs, rarely
herbs: leaves opposite or alternate, entire, exstipulate:
flowers bisexual, rarely unisexual, regular, epigynous;
sepals 4, minute or absent; petals 4, usually valvate;
stamens commonly of same number as petals and
alternate with them, separate; epigynous disk usually

present; ovary inferior, 2-celled, rarely 1-10-celled;
ovules in each cell 1, rarely 2: fruit a drupe or berry.
The 15 genera and about 120 species, of which 45

species belong to the genus Cornus, are distributed in

the temperate portions of the northern hemisphere,

principally in North America and Asia; some, how-
ever, occur in South Africa and New Zealand. The
relationships of the family are doubtful. Cornus is

related to the Caprifoliacese, but some other genera
suggest the Araliaceae. The woody or sub-ligneous
habit, 4-merous, polypetalous, epigynous flowers and
the berry-like fruit with one seed in each cell are .dis-

tinctive.

Many species of Cornus have capitate flowers sur-

rounded by a large petaloid involucre (e.g., Cornus

mas, C. florida, C. canadensis). C. canadensis and C.
suecica are herbaceous dogwoods. Helwingia rusciflora,
of China and Japan, is a most remarkable plant with
flowers borne at the center of the leaf-blade attached to

the midrib on the upper side.

The acid fruits of C. mas are edible, and are used
as a sherbet in the East. Those of C. capilata of the

Himalayas have a flavor like strawberries and are
eaten. Many Cornaceae are ornamental woody plants.

Several genera are in cultivation here, of which may
be mentioned: Cornus (Dogwood, Osier Dogwood);
Aucuba, from Japan; Garrya from southern United

States; Griselinia from New Zealand; Nyssa (Sour
Gum, Pepperidge, Tupelo) from the eastern United
States. Garrya, Nyssa and others have been separated
by some into other families.

Sub-class II. Mekichlamydex, or Sympetalx

Order 46. ERICALES

172. Clethraceae (from the genus Clethra, the ancient
Greek name of Alder). PEPPERBDSH, or WHITE ALDER
FAMILY. Fig. 46. Tall shrubs or low trees: leaves

alternate: flowers bisexual, regular, hypogynous; disk

absent; calyx 5-parted, persistent; corolla saucer-

shaped, of 5 separate petals; stamens 10, hypogynous;
anthers opening by terminal pores, at first, inverted,
later erect; ovary superior, 3-celled; style 1; stigmas
3; ovules numerous: fruit a capsule.
A single genus and about 30 species are distributed

in the tropical and subtropical regions of both hemi-

spheres; mostly American. Two species reach the
eastern United States. The family is closely related

to the Pyrolacesp and Ericaceae. The polypetalous
corolla, temporarily inverted anthers and the 3-celled

ovary are important characteristics. There is one
fossil species known.
A few species of Clethra are grown in North America

for ornamental purposes. C. alnifolia is the native
white alder or sweet pepperbush.

173. Pyrolaceae (from the genus Pyrola, diminutive
of Pyrus; possibly a resemblance in the foliage). SHIN-
LEAF FAMILY. Fig. 46. Very low perennial herbs:

46. CLETHRACE.: 1. Clethra, o, flower; 6, cross-section ovary.
PYROLACE.E: 2. Pyrola, a, flower; 6, floral diagram. ERICA-
CE.E: 3. Andromeda, flower. 4. Kalmta, flower. 5. Rhododen-
dron, flower. 6. Erica, stamen. 7. Vaccinium, a, flower; b, stamen.

leaves alternate, basal or scattered, thick and ever-

green in most species: flowers bisexual, regular, with or
without a hypogynous disk; calyx 5-parted, persistent;
corolla waxy, saucer-shaped, of 5 separate petals; sta-

mens 10, hypogynous; anthers opening by terminal

pores, inverted; ovary superior, 5-celled, many-ovuled;
style and stigma 1 : fruit a capsule.
There are 3 genera and 20 species distributed in the

boreal and temperate parts of Europe, Asia and
America. The polypetalous flowers, inverted anthers

and 5 carpels are characteristic. The family is closely
related to the Ericaceae and Clethraceae.

Two species of Chimaphila (Pipsissewa, Prince's

Pine), one species of Moneses (One-flowered Pyrola),
and a few species of Pyrola (Shinleaf) are offered in the

American trade for ornamental purposes. Otherwise
the family is of no economic importance.

174. Monotropaceae (from the genus Monotropa,
meaning one turn, in reference to the nodding flower).

INDIAN-PIPE FAMILY. Low, saprophytic herbs, without

chlorophyll, white, yellowish, brownish, or blood-red

in color: leaves alternate, reduced to scales: flowers

1 to several, bisexual, regular, a lobed, hypogynous disk

sometimes present; calyx 5-parted, rarely 0; corolla of

4-5, separate, gibbous petals, these rarely coherent;
stamens 8-10, hypogynous; anthers opening by slits,

1-2-celled, often appendaged; ovary 4-5-celled, supe-

rior, many-ovuled; style and stigma 1: fruit a capsule.
The Indian-pipe family contains 8 genera and about

12 species,
all North American except 1 Himalayan

species and 1 found in both Europe and America;
most abundant in the West. The family is closely
related to the Ericaceae, PyrolaceaB and Clethraceae,
from which it differs mainly in method of nutrition.
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Sarcpdes sanguined, the Sierran snow plant, is bright
red in color.

The Monotropacese are not known to be in cultiva-

tion.

175 Ericaceae (from the genus Erica, the ancient
name of the heath, from erico, to break). HEATH
FAMILY. Fig. 46. Shrubs or sub-shrubs: leaves alter-

nate, often evergreen: flowers bisexual, regular or

slightly irregular; calyx 4-5-fid, persistent; corolla

gamopetalous, rarely polypetalous, often urceolate, 4-
5-lobed, convolute or imbricated; stamens alternate
with the petals, of the same number or double the

number, inserted at the base of a hypogynous disk,
not epipetalous; anthers sometimes appendaged, open-
ing by terminal pores, rarely by longitudinal slits;

ovary superior or inferior, 4-5-celled or falsely 10-

celled, many ovuled; style and stigma 1: fruit a cap-
sule, rarely a berry or drupe.
The 67 genera and about 1,400 species are very gen-

erally distributed. Erica, the largest genus, with 420
species, is confined to the Old World. The family is

closely related to the Pyrolaceae and Clethraceae; also
to the Epacridaceae and Diapensiaceae. The northern
Ericaceae are largely evergreen and variously adapted

47. DIAPENSIACE.E: 1. Diapensia, o, flower; 6, floral diagram.
PRIMULACE*: 2. Primula, a, flower b, floral diagram. PLUM;
BAQINACE.A:: 3. Armeria, flower. 4. Statice, calyx. 5. Plumbago,
floral diagram.

in foliage to a xerophytic habitat. Ledum is polypeta-
lous. Rhododendron has a funnel-form corolla; Kal-

mia, a cup-shaped corolla with elastic stamens in pock-
ets. The anthers of Epigsea dehisce longitudinally.

Arclostaphylos Uva-Ursi (bearberry) of Europe and
America is medicinal. The volatile oil of wintergreen is

obtained from the leaves, and stems, of the North
American Gaullheria procumbens. A very poisonous
substance is found in some species of Rhododendron,
Lyonia and Leucothoe; and possibly the poisonous
quality of Kalmia and Rhododendron honey is due to

this. Species of Gaylussacia (North America) yield
huckleberries; species of Vaccinium yield blueberries.
The fruits of V. Myrtillus (Europe) are bilberries. The
European heaths furnish commercial honey. Cranber-
ries are the fruit of V. macrocarpon and V. Oxycoccus.
Many species of Ericaceae are ornamental.

Forty to 50 genera are in cultivation in N. America.
Among these are the Strawberry Tree or Madrona
(Arbutus); Bearberry (Arctpstaphylos) ; Heather (Ca-
luna); Heath (Erica); Trailing Arbutus or Mayflower
(Epigsca) ; Labrador Tea (Ledum) ;

Sourwood or Sorrel
Tree (Oxydendrum) ; Azalea, Rhodora, Rhododendron
or Pinxter Flower (Rhododendron); Laurel (Kalmia);
Blueberry and Cranberry (Vaccinium); Huckleberry
(Gaylussacia) ;

also Menziesia, Chamsedaphne, Cassiope,
Andromeda, and others.

176. Epacridaceae (from the genus Epacris, derived
from the Greek meaning on the top; many species grow-

ing on hilltops). EPACRIS FAMILY. Shrubs or small
trees: leaves alternate, usually stiff, small, and heath-
like: flowers bisexual, regular, hypogynous; disk pres-
ent; calyx of 4-5 sepals, bracted at the base; corolla

gamopetalous, 4 5-lobed; stamens 4-5, hypogynous or

epipetalous; anthers opening by longitudinal slits;

carpels 4-5; ovary superior, 1-10-celled; ovules solitary
or many; style and stigma 1 : fruit a drupe or capsule.
The 21 genera and about 300 species are almost

exclusively confined to Australia and New Zealand.
One species is found in South America. The family is

closely related to the Ericaceae, but has one whorl of
stamens. The genus Styphelia contains 172 species.
S. sapida furnishes edible berries.

A few species of Epacris are grown as ornamental
plants in the greenhouses of North America.

177. Diapensiaceae (from the genus Diapensia, the
derivation of which is obscure). DIAPENSIA FAMILY.

Fig. 47. Low shrubs: leaves alternate, evergreen, reni-

form or imbricated or moss-like: flowers bisexual, reg-

ular, hypogynous; disk absent; calyx of 3-5 sepals;
corolla with 5 separate petals, or gamopetalous; lobes

imbricated; stamens 5, epipetalous or hypogynous, al-

ternating with the corolla lobes, often also alternating
with 5 staminodia; anthers opening by a longitudinal
slit; ovary superior, 3-celled; ovules very numerous;
style 1; stigmas 1-3: fruit a capsule.

Diapensiacese has 6 genera and about 10 species
of circumpolar distribution, extending southward to
Carolina and the Himalayas. The family is related to
the Ericaceae, and to the Epacridaceae. The 3 carpels and
5 stamens are important distinguishing characteristics.

Four or more genera are in cultivation in America;
of these, Galax aphylla (Galax) of North Carolina has
reniform leaves; Pyxidanthera barbulata (Pyxie, Flow-
ering Moss, or Pine-barren Beauty) of southern New
Jersey has subulate leaves; Shortia, of North Carolina
and Japan, and Schizocodon soldanelloides (Fringed
Galax) of Japan both have orbicular leaves.

Order 47. PBIMULALES

178. Myrsinaceae (from the genus Myrsine, the
Greek name of Myrrh). MYRSINE FAMILY. Trees or
shrubs: leaves usually alternate, coriaceous, glandular-
dotted: flowers bisexual or unisexual, regular, often

very glandular; calyx 4-5-parted, persistent; corolla

gamopetalous, rarely of separate petals, 4-5-lobed;
stamens 5, opposite the lobes of the corolla, mostly
epipetalous, separate or monadelphous; alternating
staminodia often present; ovary superior or inferior,

1-celled, placenta basal or free-central; ovules few or

numerous; style and stigma 1: fruit a few-seeded berry
or drupe.
Widely distributed in the tropics are 32 genera and

about 550 species. Two species reach Florida. The
family is related to the Primulacea;, but is woody,
glandular, and has indehiscent fruits; also related to
the Sapotaceae.
The leaves of Jacquinia are used in America to

stupefy fish; the fruits of this genus are poisonous.
The fruits of some species of Ardisia are edible. Bread
is made in San Domingo from the crushed seed of

Theophrasta Jussieui.

About a half-dozen genera are in cultivation in this

country, but are little known. Jacquinia and Myrsine
are grown in southern Florida and southern California;
Ardisia is a genus of greenhouse shrubs. The species
ascribed in the trade to Theophrasta on further study
have been referred to other genera.

179. Primulaceae (from the genus Primula, from
Latin primus (first) ,

in reference to the early flowering
of some European species). PRIMROSE FAMILY. Fig. 47.

Herbs : leaves mostly opposite or whorled, often dotted
or mealy: flowers bisexual, regular, rarely slightly irreg-

ular; calyx not bracteate, mostly 5-parted; corolla
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gamopetalous, 5-lobed, rarely of separate petals;
stamens 5, epipetalous, opposite the corolla lobes, often

alternating with staminodia; ovary superior, rarely

half-inferior, 1-celled, many-ovuled ; placenta free-

central; style and stigma 1: fruit a capsule opening
by valves or by a transverse lid.

The family has 28 genera and about 320 species of

more or less cosmopolitan distribution, but most
abundant in north temperate regions. It is most
closely related to the Myrsinacese and PlumbaginacesE.
The herbaceous habit, dehiscent fruit, and many seeds

are important distinguishing characteristics. The flow-

ers of this family often have styles and stamens of

different lengths in the same species (heteromorphic),
e. g., Primula. The free-central placentation is charac-

teristic of this and related families.

Rhizomes of Primula were formerly used for diseases

of the bladder. Primrose wine is made from the flowers

of Primula ojficinalis and P. vulgaris. Rhizomes of

Cyclamen are purgative and emetic. In some countries

these rhizomes are used to stupefy fish; roasted they
become good food for pigs (sowbread of Europe).
Other species have been used in medicine. Many are

ornamental plants.
Twelve to 18 genera are in cultivation in North

America. Among these are the following well-known
names: Cyclamen; Dodecatheon (Shooting-star); An-
drosace (Rock Jasmine); Anagallis (Pimpernel, Poor
Man's Weather-glass); Hottonia (Featherfoil, Water-

Violet, Water-Yarrow) with aquatic inflated stems
and fine leaves; Lysimachia (Loosestrife, Moneywort,
Creeping Charlie); Primula (Primrose); Soldanella;
Stieronema (Loosestrife); Trientalis (Star Flower).

180. Plumbaginaceae (from the genus Plumbago,
from plumbum, lead; perhaps in reference to the lead-
like stain given by the roots to the fingers). LEADWORT
FAMILY. Fig. 47. Herbs or shrubs: leaves alternate,
linear or lanceolate: flowers bisexual, regular; calyx
bracteate, 5-fid, usually scarious, and plicate, angled or

winged, sometimes colored, persistent; corolla gamo-
petalous, or of 5 nearly separate petals, mostly con-

volute; stamens 5, epipetalous, opposite the lobes of
the corolla; ovary superior, 1-celled; ovule 1, basal;
styles 5: fruit a capsule or utricle, invested by the calyx.
The ten genera and about 250 species, of almost

cosmopolitan distribution, are found usually inhabiting
seacoasts and alkaline regions; they are most abundant
in the Mediterranean region, and in Central Asia. The
family is closely related to the PrimulaceiE, but has only
one seed.

A fatty substance in the root of certain Plumbagos
gives a lead-colored stain to the fingers and paper.
These roots were formerly used for toothache, ulcers,
and the like. Beggars are said still to use them to

produce sores. The roots of Stalice latifolia of Russia
contain tannin and have been used for tanning.

There are 5 or 6 genera in cultivation in North
America; Acantholimon from Armenia, hardy; Armeria
(Sea Pink, Thrift) of Europe and Asia, hardy; Cera-
tostigma of China, hardy; Plumbago (Leadwort), of

Asia, Africa, Australia, mostly of the greenhouse; Statice

(Sea Lavender), of Europe, Asia, North America,
hardy. Some species of this family are used for dry
bouquets.

Order 48. EBENALES

181. Sapotaceae (from the old generic name Sapota,
derived from a native name of Achras Sapota). SAPO-
DILLA FAMILY. Fig. 48. Trees or shrubs; juice milky:
leaves alt ornate, entire, coriaceous: flowers usually bi-

sexual, axillary, regular; calyx mostly of separate sepals
in two whorls of 2, 3, or 4, or in one whorl of 5; corolla

gamopetalous ;
lobes as many as the sepals, or twice as

many, in one or two series, imbricated, sometimes with

appendages which simulate extra corolla-lobes; stamens
as many as the lobes of the corolla and opposite them,

5

sometimes with intermediate staminodia, or twice as
many, epipetalous; ovary superior, 4- to many-celled;
ovules 1 in each cell, basal; style and stigma 1: fruit
a berry.
There are 31 genera and about 400 species, of tropical

distribution, rarely reaching the warm temperate zone.
One species extends to Virginia and two to Illinois.

This is a distinct family, distantly related to the
Myrsinacea;, Ebenaceae, and Styracacese.
The fruits of Lucuma mammosa (marmalade plum),

and Achras Sapota (sapodilla), are very agreeable.
Fruits of Illipe and Mimusops, both Asiatic, are
edible. The oil from the seeds of the oriental Illipe

butyracea and of other species is galam butter, and shea
butter. It is used for food and soap. The wood of

many species is very hard and valuable so-called

ironwoods. Several species of Palaquium of the East
Indies yield gutta percha, as do other species of the

family. Gum chicle is obtained from Achras Sapota.
Star-Apple is Chrysophyllum Cainito. West Indian
medlar is Mimusops Elengi.

Six to 10 genera are in cultivation in North America,
mostly in the warmer parts: Mimusops, Lucuma (Mar-

48. SAPOTACE*;: 1. Lucuma, flower. 2. Sideroxylon, floral

diagram. EBENACE^I: 3. Diospyros, a, female flower; 6, floral

diagram, female flower. STYBACACE*: 4. Styiai, o, flower; b,

cross-section ovary; c, fruit. SYMPLOCACE.E: 5. Symplocos, a,

flower; 6, cross-section fruit.

malade Plum) and Sideroxylon are grown in southern

California and Florida ; Dichopsis or Palaquium (wrongly
called Isonandra),the commercial gutta percha tree, is

cultivated in the South. Bumelia and Chrysophyllum
are ornamental, the former hardy to Massachusetts.

182. Ebenaceee (from the Latin ebenus, meaning
ebony). EBONY FAMILY. Fig. 48. Trees or shrubs: leaves

alternate, coriaceous, entire: flowers rarely bisexual,

usually dioecious, regular; calyx 3-6-parted, persistent;
corolla 3-6-lobed, hypogynous, gamopetalous, urceo-

late, coriaceous, mostly imbricated and twisted;
stamens short, usually double the number of the corolla-

lobes, rarely as many or more numerous, hypogynous or

epipetalous, separate or united in pairs; ovary superior,

2-16-celled, with 1-2 suspended ovules in each cell;

styles and stigmas 2-8: fruit berry-like, rarely sub-

dehiscent.

In this family are 5 genera and about 280 species,
of which 180 belong to the genus Diospyros; they are

inhabitants of tropical and subtropical regions,

principally of the eastern hemisphere. The greatest

development of the family is in the East Indies and

Malay Archipelago. One species of Diospyros occurs

in the eastern United States, from Rhode Island south-

ward. The family is related to the Styracacese, Sym-
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plocaceae and Sapotacese. The superior several-celled

ovary, unisexual flowers and absence of milky juice
are important distinctive characters.
The wood of many species, especially of the genus

Diospyros, furnishes the ebony of commerce. The
fruit of Diospyros Lotus is known as date plum in

Asia. The fruit of the persimmon (Diospyros virgin-
tana) is also edible. The bark of persimmon is some-
times used in medicine.
Three or 4 genera are in cultivation in North America

for ornamental purposes. Maba, from Natal, and
Royena, from South Africa, are not hardy. Diospyros
(Common Persimmon and Kaki), hardy or tender,
depending on the species, is grown for ornament or fruit.

183. Styracaceae (from the genus Styrax, the ancient
Greek name of the storax tree). STORAX FAMILY. Fig.
48. Shrubs or small trees: leaves alternate, simple: flow-
ers bisexual, regular; calyx 4-5-cleft; corolla mostly 4-5-
lobed, the lobes almost separate, imbricated or valvate;
stamens in one series, hypogynous or epipetalous,
twice as many as the lobes of the corolla, rarely just as

many, separate or more or less united; ovary superior,
rarely half-inferior, 1-celled at the top, 3-5-celled at
the bottom; 1, rarely several, ovules in each cell; style
1; stigmas 1-5: fruit a capsular drupe.

Six genera and about 100 species are distributed in the
warmer regions of South and Central America, south-
eastern United States, eastern Asia, and the Mediter-
ranean region. The family is very closely related to the
Symplocacese; also to the Ebenaceae and Sapotacese.
The superior, imperfectly several-celled ovary, bisexual
flowers and absence of milky juice are distinctive.
Fossil species are known.

Styrax Benzoin of the East Indies yields the fragrant
resin known as benzoin. It is a pathological product
of the tree. Some Brazil inn species of Styrax and some
species of Pamphilia also yield a fragrant resin which
is burned as incense in the churches. The storax of
the ancients was obtained from Liquidambar orientalis

(family Hamamelidaceae).
Two or 3 genera are in cultivation in America:

Halesia (Silver Bell, Snowdrop Tree), of eastern United
States, is hardy; Styrax (Storax) of China, Japan, and
America, is semi-hardy. Pterostyrax of Japan is by
some referred to Halesia.

184. Symplocaceae (from the genus Symplocos, de-
rived from the Greek, meaning connected, referring to
the stamens). SYMPLOCOS FAMILY. Fig. 48. Trees or
shrubs: leaves alternate, simple: flowers bisexual, or less

commonly unisexual, regular; calyx 5-lobed, gamosepa-
lous, imbricated; corolla-lobes 5 or 10, in 1 or 2 series,

gamopetalous, imbricated; stamens 15 to many in 1-3
or many series, separate, or slightly united with each
other and the corolla, hypogynous or epipetalous;
ovary inferior or half-inferior, 2-5-celled, with about
2 ovules in each cell; style 1; stigmas 1-5: fruit dru-

paceous.
Only one genus and about 275 species are found in

tropical lands; they are most abundant in the Malay
region and East India. A few species in Japan, and
one in North America, extend the family into the
temperate zone. Symplocos tinctoria reaches Delaware.
The family is related to the Styracaceae, and is often
united with it. The inferior, completely several-celled

ovary, and numerous stamens, are important charac-
teristics. Fossil species are known.
The bark of Symplocos racemosa is used as a medicine

in the East Indies under the name lotus bark. The
leaves of S.- spicata and the roots of S. tinctoria are
used in the preparation of yellow dye-stuffs. S. cratse-

goides is a hardy ornamental shrub from Japan.

Order 49. CONTORTS:

185. Oleaceae (from the genus Oka, derived from
the Greek meaning, originally, olive tree, and later oil,

i. e., olive oil). OLIVE FAMILY. Fig. 49. Trees or
shrubs: leaves opposite, simple or pinnate: flowers bi-
sexual or unisexual, regular, small and numerous; calyx
4-lobed, rarely 4-15-lobed, valvate; corolla 4-lobed,
rarely 6-12-lobed, gamopetalous, rarely polypetalous,
or 0, hypogynous, valvate; stamens 2, rarely 3-5,
epipetalous, alternate with the corolla-lobes; ovary
superior, 2-celled; ovules usually 2 in each cell; style 1

or 0; stigmas 1-2: fruit a drupe, berry, capsule, or
samara.

Oleacete has 20 genera and more than 400 species,
of temperate and tropical lands; these are especially
abundant in the East Indies and East Asia. About 10

species are native in northeastern North America.
Fossil species are known. The family is related to the

Loganiacea>; possibly also to the Celastraceas and

49. QLEACE*: 1. Olea, o, flower; b, floral diagram. 2. Fraii-
nus, fruit. LOQANIACE.E: 3. Logania, flower. GENTIANACEXE: 4.

Gentiana, a, flower; 6, floral diagram. APOCYNACE/E: 5. Apocy-
num, a, flower; 6, floral diagram; c, fruit. 6. Vinca, pistil.

Rubiacese. The numerical plan of 4, the 2 stamens and
the superior ovary are important distinctive character-
istics.

The most useful plant is the olive (Olea europaea)
of the Orient, long cultivated in the Mediterranean
region. The oil expressed from the fruit is used as food,
and for other purposes. The unripe fruits, preserved
in brine, are the olives of commerce. The bark of the

fringe tree and privet contains medicinal principles of
minor importance, as do also the leaves of the lilac.

A saccharine exudation from the bark of Fraxinus
Ornus of Sicily, induced by the puncture of a cicada,
is manna (See, also, Tamarix mannifera). The wood of

olive and ash are valuable. The flowers of Osmanthus
fragrans have been used to scent tea in China.
A dozen genera are in cultivation in North America:

Chionanthus (Fringe Tree), hardy; Forsythia (Golden
Bell), hardy; Fontanesia, hardy; Fraxinus (Ash), hardy;
Jasminum (Jasmine, Jessamine), of the greenhouse and
the South; Ligustrum (Privet), hardy; Olea (Olive),
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not hardy; Osmanthus (Fragrant, Olive and Devil-

wood), not hardy; Phillyrea, not hardy; Schrebera,
not hardy; and Syringa (Lilac), hardy.

186. Loganiaceae (from the genus Logania, named in

honor of J. Logan, a botanist). LOGANIA FAMILY. Fig.
49. Herbs, shrubs, or trees: leaves opposite, simple:
flowers usually bisexual, regular; calyx 4-5-lobed or

-parted; corolla 45-, or 10-lobed, imbricated or con-

volute; stamens epipetalous, of the same number as

the lobes of the corolla and usually alternate with them,
rarely reduced to 1; ovary superior, usually 2-celled,

rarely 1-or 4-celled; ovules usually numerous; styles 1;

stigmas 1-2: fruit a capsule, rarely a berry or drupe.
The family contains 32 genera and about 360 species,

of tropical distribution. A few genera only reach the

temperate zone, 4 species of which are native in

northeastern North America. Fossil species are known.
The family is related to the Apocynaceae, Gentianacese,

Splanaceoe, Rubiacese, and Serophulariaceae. The oppo-
site stipulate leaves, and 2-celled superior ovary, are

important distinctive characters.

The seeds and bark of Strychnos nux-vomica contain

a very poisonous alkaloid, strychnine, used as a nerve
tonic. Curare, with which the Indians of South
America poisoned

their arrows, is probably obtained
from the bark of S. toxifer. Other species of Strychnos
are used in Java to poison arrows. The root of Spigelia

(pink-root), an American plant, has been used as a ver-

mifuge. It is also poisonous. Strychnos Ignatia yields
the poisonous ignatius bean of India. The nut of <S.

polatarum is the clearing nut of India, which is used to

purify foul water, by rubbing it on the inside of the
vessel. The roots of yellow jasmjne (Gelsemium sem-

pervirens) of the southeastern United States are used

as a nerve tonic.

Three or 4 genera are in the North American trade,
all ornamental: liuddleia, semi-hardy; Gelsemium
(Yellow Jessamine), woody vine, semi-hardy; Spigelia

(Pink-Root), herbaceous, hardy.
187. Gentianacese (from the genus Gentiana, named

in honor of King Gentius of Illyria, who, according to

Pliny, first discovered the medicinal properties of these

plants). GENTIAN FAMILY. Fig. 49. Herbs, rarely
shrubs or small trees: leaves opposite, rarely alternate

or whorlcd, exstipulate: flowers bisexual, regular; calyx

4-5-parted, persistent ;
corolla 4-8-lobed, gamopetalous,

hypogynous, convolute or induplicate, rarely valvate:

stamens of the same number as the corolla-lobes and
alternate with them, epipetalous; hypogynous disk

usually present; ovary superior, 1-celled, with 2

parietal placenta, rarely 2-celled; ovules numerous:
fruit a capsule.
The 63 genera and about 750 species are almost cos-

mopolitan in distribution. Three hundred species

belong to the genus Gentiana, distributed mostly in the
mountains of the north temperate zone, in the arctic

zone and in the Andes; they are wanting in Africa.

Fossil species of Menyanthes are known. The family
is closely related to the Ix>ganiacerc. The commonly
1-celled ovary, exstipulate leaves and the presence of

a bitter principle are important characters.

The general occurrence of a bitter principle renders

the majority of Gentianacese valuable as tonics, and

appetizers. Most of the drug, gentian, is obtained
from Gentiana lutca of Europe. G. punctata, G. purpurea,
and G. Pannonica are also used. Erythrsea Centaurium

(centaury) furnishes a medicinal bitter principle.
Tachia guianensis is used as bitters in South America,
under the name quassia. The bitter principle of Men-
yanthes is used as a medicine, and also as a substitute

for hops in flavoring beer. The Gentianacese are used

medicinally in all parts of the globe.
Several genera are in cultivation in North America:

Erythrsea; Eustoma; Frasera; Gentiana (Gentian);

Menyanthes (Buckbean); Sabbatia; and Swertia.

Nymphoides (Limnanthemum) (Floating Heart, Water

Snowflake) is a genus of peculiar aquatic plants.
Villarsia is a close relative of Nymphoides.

18& Apocynaceae (from the genus Apocynum, the
ancient name of the dogbane, from the Greek). DOG-
BANE FAMILY. Fig. 49. Herbs, shrubs or trees with
milky juice, often climbing: leaves opposite or whorled,
rarely alternate, entire, exstipulate: flowers bisexual,
regular; calyx 4-5-parted; corolla 4-5-lobed, hy-

ngynous,
gamopetalous, usually with appendages or

ds in the throat, convolute or valvate; stamens 4-5,
epipetalous, alternating with the corolla lobes; anthers

usually sagittate and acute; pollen granular; hy-
pogynous disk usually present and variously lobed;
ovaries usually 2, rarely more or less united; mostly
superior, each 1-celled, many-seeded, style 1, usually
bearing a fleshy ring below the solitary stigma: fruit

fpllicular
with comose seeds, or indehiscent, or berry-

like, or of nutlets, sometimes winged or prickly.
One hundred and thirty genera and about 1,000

species occur, mostly in tropical countries in both

hemispheres. Five or 6 species reach northeastern
North America. The family is related to the Asclepia-
dacese and Gentianaceae. The milky juice, sagittate

anthers, absence of corona, stylar ring, and usually
separate ovaries but connate styles and stigmas, are

important characteristics.

Many species of Landolphia yield commercial caout-

chouc, as do also other genera, such as Urceola and

Willoughbya. Some are very poisonous, e. g., Tan-
ghinia of Madagascar; also Cerbera and Acocanthera.

Tanghinia, the ordeal tree of Madagascar, "is the most
poisonous of plants; a seed no larger than an almond
suffices to kill twenty people." Death has followed

the use of oleander wood as meat-skewers. An infusion

of its leaves is an insecticide; of its bark, a rat-poison.
Some are heart-poisons, for example Strophanthus and

Aspidosperma (quebracho bark). The bark of Alstonia

is a tonic. AUanumda cathartica is purgative. Several

species furnish edible fruits tasting like citron. Wrightia
tinctoria furnishes an indigo; W. tomentosa, a yellow dye.
About 20 to 25 genera are in cultivation in N. America

as ornamental plants, mostly in the South or in the

greenhouse. Among these are: Allamanda; Carissa

(Caraunda, Christ^ Thorn) ; Amsonia; Apocynum
(Dogbane); Nerium (Oleander); Tabernaemontana

(Crape Jasmine, Nero's Crown); Trachelospermum
(Star Jasmine); and Vinca (Periwinkle).

189. Asclepiadaceae (from the genus Asclepias;
dedi-

cated to jEsculapius). MILKWEED FAMILY. Fig. 50.

Herbs or shrubs, sometimes fleshy, often climbing, gen-

erally with milky juice: leaves opposite, rarely otherwise,

exstipulate: flowers bisexual, regular, very frequently
in umbels; calyx 5-parted, imbricated; corolla 5-parted
or -lobed, gamopetalous, hypogynous; a crown present,
which is either an outgrowth of the corolla, or of the

stamenSj or of both; stamens 5, mostly hypogynous,
alternating with the lobes of the corolla, usually

monadelphous, sometimes united with the styles; pollen

usually agglutinated into pollinia, which are attached
to glandular appendages of the stigma; disk absent;
ovaries 2, superior, each 1-celled, many-seeded; styles 2;

stigmas united: fruit of two follicles; seeds usually
comose.
There are 217 genera and about 1,900 species, prin-

cipally of the tropics, but many reach the temperate
zone. The family is distinct, and closely related only
to the Apocynacea:. The Asclepiadaceao is one of the
most extraordinary of families. Most species have a

milky juice. Many in South Africa are fleshy, cactus-

like plants. Some are epiphytes with variously modi-
fied foliage. One genus of epiphytes bears foliar pitchors
that catch and hold rain-water. Some species are like a

bundle of leafless whip-lashes; others have remarkable
tuberous bases to store water. The floral crown is

most diverse; and the details of insect-pollination,

especially the behavior of the pollinia, is very compli-
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cated. The union of the two carpels by the stigma only
is unique.

Pleurisy root (Asclepias tuberosa) was formerly
used extensively for lung and catarrhal disorders.

Condurango, from the bark of Marsdenia Condurango, is

a stomach tonic. The milky juice of many is medici-

nal; some are emetics (Vincetoxicum, Gomphocarpus,
Secamone); others are purgative (Solenostemma,

50. ASCLEPIADACE^:: 1. Asclepias, a, flower; 6, flower, vertical

section; <, stamens; d, pistil and pollinia; e, pollinia and gland; /,

floral diagram. CONVOLVULACE^E: 2. Convolvulus, floral dia-

gram. POLEMONIACE.E: 3. Phlox, flower. 4. Polemonium, floral

diagram. HYDROPHYLLACE.K: 5. Hydrophyllum, flower. 6. Phace-

lia, a, and 6, ovary of two species.

Cynanchum); others are sudorifics (Hemidesmus).
The acrid juice of Gonolpbus is used to poison arrows;
that of Periploca to poison wolves, hence the name
wolfbane and dogbane. The milk of Gymnema
lactiferum, the cow-plant of Ceylon, is edible; also

that of the Cape, Oxystelma esculentum. Some Indian

species yield good bast fibers. 'Marsdenia tinctoria

yields a dye. Several species yield caoutchouc. The
oschur or modar (Calotropis procera) is probably the

sodom apple of the Bible. The herbage of several

species is cooked and eaten. The acid stem of Sarcos-

temma is eaten as a salad. In East Africa, Cynanchum
sarcostemmoides is used to poison fish. Many Ascle-

piadacese are ornamental plants.
About 20 genera are in cultivation in N. America,

mostly in the tropical horticulture of Florida and
California. More generally cultivated and better

known are: Asclepias (Milkweed) ; Cynanchum (Mos-
quito Plant, Cruel Plant); Hoya (Wax-plant); and

Periploca (Silk Vine).

Order 50. TUBIFIOILE

190. Convolyulaceae (from the genus Convolvulus,

signifying to entwine). MORNING-GLORY FAMILY. Fig.
50. Herbs, shrubs or small trees, twining or erect, turf-

forming shrubs, thorny shrubs, "switch plants," or

yellow, leafless, twining parasites, often with milky
juice: leaves alternate: flowers bisexual, regular; pe-
duncles very often bi-bracteate; calyx 5-parted, per-

sistent; corolla more or less 5-lobed, usually plaited,

gamopetalous, hypogynous, convolute; stamens 5,

slightly epipetalous, alternating with the corolla-lobes;

hypogynous disk present, usually lobed; ovary superior,

2-celled, rarely more or fewer celled; each cell 1-2-

ovuled, micropyle directed downward and outward;
styles 1-2; stigmas 1-2: fruit a capsule or a berry, very
rarely breaking into 4 1-seeded nutlets.

Convolvulacese has 40 genera with about 1,000

species, of which 300 species belong to the genus
Ipomoea and 160 species to the genus Convolvulus.

They are distributed in all regions except the arctics;
but are especially numerous in tropical Asia and tropical
America. The family is related to the Solanacese and
Boraginaceae, but also to the Polemoniacese and Hydro-
phyllacese. The absence of a circinate inflorescence,
the plaited corolla, the direction in which the micropyle
is turned and the few-seeded fruit are important
distinguishing characteristics. The genus Cuscuta is

parasitic and chlorophylless, receiving its nutriment

by means of haustoria from the plant upon which it

twines.

Because of the substances contained in the milky
juice, many species are medicinal. The following are

purges: jalap (Exogonium Purga), of Mexico; turbith

(Operculina Turpethum), of the East Indies; and scam-

mony (Convolvulus Scammonia), of the orient. The
fleshy roots of Ipomosa Batatas, (sweet potato) are edible;
also those of Convolvulus Sepium. Iponuea Pes-caprx
is used in India to bind the sands along the coast.

Convolvulus scoparius of the Canaries furnishes the

fragrant oil of rhodium, used to adulterate oil of rose,
and sold also to rat-catchers as a lure for rats. Cuscuta

Epilinum, and several other species, are bad pests in

cultivated fields.

Several genera are in cultivation in N. America:

Argyreia, tender twiners; Breweria, trailing, grown in

Florida; Convolvulus (Bindweed, California Rose,
Rutland Beauty), mostly twining.; Ipomcea (Morning-
glory, Moonflower, Cypress Vine, Indian Pink, Man-of-

the-Earth, Blue Dawn Flower, Sweet Potato, Jalap),

mostly twining; Jacquemontia, garden twiners; Lett-

somia, twiners, grown in Florida.

191. Polemoniaceae (from the genus Polemonium, an
ancient name of doubtful application). POLEMONIUM
FAMILY. Fig. 50. Herbs, rarely woody: leaves alter-

nate, or the lower sometimes opposite, simple or pinnate:
flowers bisexual, regular, or nearly so; calyx 5-cleft;
corolla 5-lobed, gamopetalous, hypogynous, convolute;
stamens 5, epipetalous, alternate with the corolla-

lobes; hypogynous disk present; ovary superior, 3-,

rarely 2- or 5-, celled; ovules in each cell many, rarely

1; style 1, 3-fid, rarely 5-fid; stigmas 3, rarely 5: fruit

a capsule.
About 8 genera and 200 species are known; these

are almost entirely American and principally North
American. Nearly 100 species belong to the genus
Gilia. The family is closely related to the Convolvula-

ceac, and difficult to separate from that family. The
3 many-ovuled cells of the ovary are important. The
disk of Cobsea is large and 5-lobed. The terminal

leaflet of this plant is a branched tendril.

Many Polemoniaceae are grown as ornamental

plants. Polemonium csmdeum (Jacob's ladder, or Greek

valerian) is used in some countries as a remedy for

various ailments.

About 6 to 8 genera are cultivated in this country as

ornamental plants: Cantua, a shrub in the greenhouse;

Cobsea, a climbing herb, mostly in the greenhouse;

Gilia, many species, for bedding; Loeselia in the cool-

house; Phlox (Phlox, Ground or Moss Pink), for bed-

ding; Polemonium, for bedding.
192. Hydrophyllacese (from the genus Hydrophyl-

Zura, meaning tcater-Zea/). WATER-LEAP FAMILY. Fig. 50.

Annual or perennial herbs: leaves mostly alternate,
often lobed: flowers bisexual, regular, mostly in circinate

raceme-like clusters; calyx 5-cleft; corolla 5-lobed, often
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with scales in the throat, gamopetalous, hypogynous,
imbricated; stamens 5, alternating with the corolla-

lobes, slightly epipetalous; hypogynous disk present;

ovary superior, 1-celled, rarely incompletely 2-celled;
ovules 2 to several; style 1; stigmas 2: fruit a

capsule.
The 17 genera and about 170 species are found most

abundantly in temperate North America, less com-

monly southward to Patagonia. A very few arc found
in south and east Africa, India, Japan, and the Hawai-
ian Islands. The family is most closely related to the

Boraginaceae, but has a 1-celled ovary; more distantly
related to the Convolvulaceae and Polemoniaceae.

Eriodictyon glutinosum (yerba santa) of California

has lately come into use as an expectorant in throat and
lung trouble. Hydrophyllum canadense has long had a

reputation as a remedy for snake-bites, poison-ivy

poisoning, erysipelas, and other skin troubles.

About a half dozen genera are in cultivation in N.
Americaas ornamental plants. They are used principally
for outdoor bedding. Emmcnanthe (CaliforniaYellow or
Golden Bells); Hesperochiron; Hydrophyllum (Water-
leaf); Nemophila; and Phacelia.

193. Boraginaceae (from the genus Borago, an
ancient name having reference to the roughness of the

foliage). BOKAGE FAMILY. Fig. 51. Herbs, rarely shrubs
or trees: leaves usually alternate, very frequently
rough-hairy: flowers bisexual, regular, rarely irregular;
inflorescence usually circinate; calyx 4-5-cleft, persist-

ent; corolla 4-5-lobed, gamopetalous, hypogynous,
imbricated, often with scales or folds in the throat;
stamens 5, epipetalous, alternating with the corolla-

lobes; hypogynous disk usually present; carpels 2;

ovary superior, 4-celled, either entire and style terminal,
or 2-lobed, or more commonly deeply 4-lobed with the

style basal between the lobes; each cell 1-ovuled;

style 1
; stigmas usually 2 : fruit rarely a berry, usually

of 4 1-seeded nutlets, with the surface variously smooth,
polished, wrinkled, barbed, winged, or crested.

There are 85 genera and about 1,500 species widely
distributed in the temperate and tropical zones, most
abundant in the Mediterranean region and in western
North America. The largest genera are Cordia with
230 species, and Heliotropium with 220 species. The
family is most closely related to the Hydrophyllacea;;
also related to the Verbenaceae and Labiata;. The cir-

cinate inflorescence, and 2-carpelled, 4-celled ovary
with 1 seed in each cell, are distinctive character-

istics. The fruit of the Boraginaceae is most diverse,
and very important in classification within the family.
Many species, native in Europe, were formerly used

for medicine; for example, comfrey (Symphytum offid-

nale), borage (Borago offidnalis), hound's-tongue (Cy-
noglossum officinale),' lungwort (Pulmonaria offidnalis),

viper's bugloss (Echium vulgare), bugloss (Anchusa offi-

dnalis), gromwell (Lithospermum officinale), and helio-

trope ( Heliotropium europium) . Tournefortia umbeUata
was used in Mexico as a febrifuge. The roots of alkanet

(Alkanna tincloria) of South Europe and Asia contain

a red dye of commercial importance. The roots of some
species of Anchusa, Onosma, Lithospermum and Ar-
nebia also contain a red pigment. The wood of some
species of Cordia is of value, as are also its bast fibers.

The wood of several species of Ehretia is valuable, and
the fruit is edible.

About 30 genera are in cultivation in N. America,
mostly as hardy ornamental border plants. Among
these are: Arnebia (Prophet's Flower, Arabian Prim-

rose); Anchusa (Alkanet, not the real); Borago (Bor-

age), used as a pot-herb or bee-plant; Cerinthe (Honey-
wort) ; Cynoglossum (Hound's-tongue) ;

Echium (Viper's

Bugloss); Lithospermum (Gromwell, Puccoon, Indian

Paint); Myosotidium (Giant Forget-me-not); Myosotis
(Forget-me-not); Mertensia (Virginian Cowslip; Vir-

ginian Lungwort); Omphalodes (Navelwort, Creeping
Forget-me-not) ;

Onosma (Golden Drops) ;
Onosmodium

(False Gromwell); Pulmonaria (Lungwort, Bethlehem
Sage); and Symphytum (Comfrey).

194. Verbenaceae (from the genus Verbena, the Latin
name for any sacred herb; application obscure). VER-
VAIN FAMILY. Fig. 51. Herbs, shrubs, or trees: leaves

opposite, rarely whorled or alternate, simple or com-
pound: flowers bisexual, rarely regular, usually oblique
or 2-lipped; calyx 4-5-, rarely 6-8-, toothed; corolla
4-5-lobed gamopetalous, hypogynous, lobes imbri-
cated

;
stamens 4, didynamous, rarely 5 or 2, epipetalous,

hypogynous; disk present; ovary supenor, of 2,

rarely of 4 or 5, carpels, 2-5-celled, but by false par-
titions 4-10-celled, entire or 2-1-lobed; ovule usually
solitary in each cell; style 1; stigma usually 1: fruit a

drupe or berry, often separating into drupelets.
Verbenaceae has 67 genera and about 750 species,

mainly of tropical and subtropical distribution. Eleven

species reach the northeastern United States. Lippia
is the largest genus with 100 species; Clerodendron
has 90 species, and Verbena 80 species. The family is

closely related to the Labiatao and not clearly distinct

from that family. The predominatingly terminal

style, and not deeply lobed ovary are the only differen-

tiating characters.

Many species have been used in medicine: Verbena
hastata as bitters; species of Lippia as tonics; /Egiphila
salutaris as a purge and remedy for snake-bites. Species
of Clerodendron have very sweet-scented flowers. They

10
51. BORAOINACE.E: 1. Borago, pistil. 2. Symphytum, flower.

3. Cynoglossum, fruit. 4. Omphalodes, fruit. VERBENACE.G: 5.

Verbena, flower. 6. Lantana, floral diagram. LABIATE: 7. Mentha.
flower. 8. Thymus, pistil. 9. Salvia, flower. 10. Lamium, floral

diagram. NOLANACE-E: 11. Nolana, o, flower; 6 and c, pistils of

different species.

are used as purges, diuretics, and for liver, stomach,
and lung complaints. Lippia dtriodora yields a fra-

grant substance used in flavoring cream, and other

foods. Several species have been used as tea in America.
Duranta Ettisia and species of Lantana have edible

fruit. Verbena offidnalis of Europe is a tonic, but more
famous for its use in witchcraft. It was celebrated

among the Romans and Druids of Gaul and used by
them in religious ceremonies. The very valuable teak-
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wood is obtained from Tcclona grandis of farther India
and the East Indies. The white mangrove trees of

Brazil belong to various species of the tribe Avicennise.

A score of genera are in cultivation in North America.

Among these are: Amsonia, a greenhouse shrub; Calli-

carpa, greenhouse or hardy shrubs; Caryopteris, a

shrub, not hardy; Clerodendron (Turk's Turban),
greenhouse or hardy; Duranta (Golden Dewdrop), cul-

tivated in the South; Lantana, greenhouse or bedding
herbs or shrubs; Lippia (Lemon Verbena), greenhouse
or hardy shrubs or herbs; Petra;a (Purple Wreath),
greenhouse climber; Verbena, bedding or greenhouse
herbs; Vitex (Chaste Tree, Hemp Tree, Monk's Pepper
Tree), semi-hardy shrubs or trees.

195. Labiate (the name refers to the 2-lipped [bila-

biate] character of the corolla of most species). MINT
FAMILY. Fig. 51. Herbs or shrubs, commonly with a

four-angled stem, and usually containing a fragrant
oil: leaves opposite or whorled: flowers bisexual, very
rarely unisexual, irregular, rarely regular, usually

bilabiate; calyx 5-toothed or cleft, regular or 2-lipped;
corolla 5-lobed, rarely 4-lobed, gamopetalous and
hypogynous, 1 lip sometimes obsolete, the lobes im-

bricated; stamens 4, didynamous, or only 2, epipet-
alous; hypogynous disk well developed, thick, entire

or lobed; ovary superior, of 2 carpels, deeply 4-lobed,

4-celled, each cell 1-ovuled; style basal or sub-basal;

stigmas 2: fruit of 4 1-seeded nutlets; the ectocarp
rarely fleshy.
One hundred and fifty-seven genera and about 2,800

species are distributed over the whole earth, but are

especially abundant in the Mediterranean region and
the orient; they are also abundant in the mountains
of the subtropics. The larger genera are Salvia, 500

species; Hyptis, 300 species; Stachys, 180-200 species;

Scutellaria, 180 species; Nepeta, 150 species; Satureia,
130 species; and Teucrium, 100 species. The family is

related to the Verbenacese and to the Boraginacea,
also to the Scrophulariacese and Acanthacea. The 4-

angled stem, fragrant oil, 4-lobed ovary, the solitary

ovules, and the basal style are distinctive. This is a
difficult family for the student. The characters for

separating the genera reside mostly in the calyx, co-

rolla and stamens. The nutlets are less important in

classification than in the Bpraginacese.
Owing to the volatile oil and bitter principles, the

Labiata are of more than usual economic importance:
Scutellaria lateriflora (skullcap), tonic, nervine; Salvia

officinalis (garden sage), tonic, also used as a condi-

ment; Marrubium vulgare (hoarhound), tonic, anthel-

mintic, and expectorant; Hedeoma pulegioides (Ameri-
can pennyroyal), carminative and stimulant; Mentha
spicata (spearmint) and Mentha piperita (peppermint),
carminative; Mentha Pulegium (European penny-
royal), carminative; mints are also used as condiments.
The following oils are from Labiatse: Oil of thyme
( Thymus Serpyllum) ; rosemary (Rosmarinus officinalis) ;

Lavender (Lavandula officinalis); spike (Lavandula
Spica); origanum (Origanum Majorana). Catnip (Ne-
peta Cataria) is a family sudorific. Mother-wort (Leo-
nurus Cardiaca) is a family stimulant and bitters. The
leaves of lavender and patchouli (Pogostemon Patch-

ouli) are used to keep insects from woolens, furs, and
the like. Many other species have been used locally
for various purposes.

Fifty or more genera are in cultivation in North
America. Most of these are garden annuals or hardy per-
ennials cultivated for the flavor or odor, for ornamental

purposes, or for medicine. Among these are: Acantho-
mintha (Thorny Mint); Ajuga (Bugle Weed); Cedro-
nella (Balm of Gilead); Coleus; Collinsonia (Horse-
balm, Horse-weed, Stonewort) ;

Cunila (Maryland Dit-

tany); Hedeoma (American Pennyroyal); Hyssopus
(Hyssop), hardy shrub; Lamium (Dead Nettle); Lav-
andula (Lavender) ;

Leonotis (Lion's Ear, Lion's Tail) ;

Lophanthus (Giant Hyssop); Marrubium (Hore-

hound); Melissa (Balm); Mentha (Mint, Spearmint,
Peppermint, Japanese Mint, Bergamot Mint, Black

Mint, White Mint, European Pennyroyal); Micromeria
(Yerba Buena); Moluccella (Shell Flower, Molucca
Balm) ;

Monarda (Horsemint, Oswego Tea, Bee-balm,
Fragrant Balm, Wild Bergamot); Nepeta (Catnip,
Ground Ivy, Gill-run-over-the-ground); Ocimum (Ba-
sil) ; Origanum (Marjoram) ;

Phlomis (Jerusalem Sage) ;

Physostegia (False Dragonhead, Obedient Plant) ;
Plec-

tranthus (Cockle-spur Flower) ; Pogostemon (Patch-
ouli Plant) ;

Prunella or Brunella (Self-heal, Heal-all) ;

Pycnanthemum (Mountain Mint); Rosmarinus (Rose-
mary, Old Man); Salvia (Sage, Clary, Scarlet Sage);
Satureia (Savory); Scutellaria (Skull-cap); Stachys
(Woundwort, Choro-gi, Chinese or Japanese Artichoke,
Knot-root, Betony); Teucrium (Germander); Thymus
(Thyme, Mother-of-Thyme) ;

Trichostema (Blue Curls,
Bastard Pennyroyal, Ramero); Westringia (Victorian

Rosemary).
196. Nolanaceae (from the genus Nolana, derived

from nola, a little bell, in reference to the corolla).
NOLANA FAMILY. Fig. 51. Herbs or small shrubs:
leaves alternate, or opposite: flowers bisexual, regular;

calyx 5-cleft; corolla 5-lobed, gamopetalous, hypogy-
nous, plicate in the bud; stamens 5, slightly epipeta-

lous, alternating with the lobes of the corolla; hypogy-
nous disk well developed, often lobed; ovary superior,

typically of 5 carpels, radially lobed, or both radially
and transversely lobed, lobes 5-30, in fruit forming 5-
30 nutlets which are each 1-7-seeded, or sometimes
both radially and transversely lobed.

There occur 3 genera and 50 species, confined to the
west coast of South America. Many species are mari-
time. The family is related to the Convolvulacese, also

to the Boraginaceze and Solanacea;. The plicate corolla

and very peculiarly lobed ovary derived from 5 carpels
are distinctive.

A few species of Nolana, all prostrate plants, are cul-

tivated in this country for ornamental purposes.
197. Solanaceae (from the genus Solanum, the sig-

nificance unknown). NIGHTSHADE FAMILY. Fig. 52.

Herbs, erect or climbing shrubs, or small trees: leaves

usually alternate: flowers bisexual, rarely unisexual, reg-

ular, rarely irregular; calyx 5-cleft; corolla 5-lobed,

gamopetalous, hypogynous, usually plicate in the bud,
the folds twisted to right or left, rarely the tips of the
folds valvate or imbricated; stamens 5, epipetalous,

alternating with the corolla-lobes; hypogynous disk

present; ovary superior, 2-celled, rarely falsely 1-, or

more, celled; ovules in each cell 1 to many; style 1;

stigmas 1-2: fruit a berry or capsule.
About 70 genera and 1,600 species, 900 of which be-

long to Solanum, are distributed in the tropical and warm
temperate regions, the greatest number being in Cen-
tral and South America. The family is related to the

Scrophulariaceso, Convolvulacese and Nolanaceae. The
regular, plaited corolla, and usually numerous seeds are

important distinguishing characteristics. Datura has a

prickly fruit. The calyx of Physalis is accrescent and
inflated, surrounds the

fruit,
and is often colored.

Many Solanacea; contain narcotic or poisonous
alkaloids and are used in medicine. Belladonna (alka-
loid atropine) is obtained from the roots of Alropa
Belladonna; it was formerly used by women to

dilate the pupils of the eye, hence the specific name.
The leaves and flowers of Datura Stramonium (Jimson
weed) constitute the stramonium of medicine (alka-
loid daturine). Stramonium seeds were formerly
used by magicians to produce fantastic visions, and by
thieves to stupefy their victims. Henbane (alkaloid

hyoscyamine) consists of the leaves and tops of Hyos-
cyamus niger and is narcotic. Mandragora is similar

in effect to belladonna. It was used by sorcerers to

produce hallucinations in their victims. Scopolia
carniolica and Solanum carolinense (horse-nettle)
have been used in medicine. The remedy, pichi, con-
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sists of the dried twigs of Fabiana imbricata of Chile.

European bittersweet (S. Dulcamara) has been used
as medicine; it is poisonous. Black nightshade (S.

nigrum) and others are poisonous. Tobacco is the dried

leaves of Nicotiana Tabacum. Winter cherry (Physalis

Alkekengii) is diuretic. Chilli is a name for the fruits of

Capsicum annuum of South America. Cayenne pepper
is the fruit of various species of Capsicum. Tomato, or

love apple, is the fruit of Lycopersicum esculentum

(
= Solatium Lycopersicum) . Species of nightshade, when

cooked, are eaten as greens. Eggplant is the fruit of

S. Melongena of Asia. Potatoes are the tubers of S.

tuberosum of Peru and Chile.

About 30 genera are cultivated in North America as

ornamental plants or for food. Among these are: Atropa
(Belladonna); Capsicum (Rod or Cayenne Pepper);
Cestrum; Cyphomandra (Tree Tomato); Datura
(Angel's Trumpet, Datura); Hyoscyamus (Henbane);
Lycium (Matrimony Vine, Box Thorn); Lycopersicum
(Tomato), [Engler and Prantl unite this with Solanum] ;

Mandragora (Mandrake of history); Nicotiana (Nico-

tina, Tobacco); Nicandra (Apple of Peru); Nierem-

bergia (Cup-flower, White Cup); Petunia; Physalis
(Ground Cherry, Strawberry Tomato, Alkekengi, Blad-
der Cherry, Cape Gooseberry, Chinese Lantern Plant) ;

Salpiglossis; Schizanthus (Butterfly Flower, Poor man's
Orchid); Streptosolen ; Solandra; and Solanum (Night-
shade, Potato, Pepino, Melon Pear, Melon Shrub,
Eggplant, Guinea Squash, Aubergine, Jerusalem

Cherry, Potato Vine, Bittersweet).
198. Scrophulariaceae (from the genus Scrophularia, a

reputed remedy for scrofula). FIGWORT FAMILY. Fig. 52.

Herbs, shrubs, or small trees: leaves alternate, opposite
or whorled: flowers bisexual, regular or commonly
irregular, often bilabiate, in which case the throat is

often closed by a palate; calyx 5-cleft; corolla 5-lobed,

gamqpetalous, hypogynous, rarely spurred at the base,

imbricated; fertile stamens rarely 5, usually 4 and
didynamous, rarely 2; sterile often present as staminq-
dia; epipetalous; hypogynous disk annular or uni-

lateral; ovary superior, 2-celled; ovules many; style 1;

stigmas 1-2: fruit generally a capsule, rarely a berry.
Scrophulariacea; is a family of 179 genera and about

2,500 species, distributed very generally over the whole
earth. A few are aquatic and have finely divided
leaves. Some are half-parasites on the roots of other

plants. A few are total parasites without chlorophyll.
The largest genera are Verbascum containing 160

species, Calceolaria with 134 species, Veronica with
200 species, and Pedicularis with 250 species. The
family is related to the Solanacesc, to the Orobanchaceae
and Gesneriacex. The non-plicate imbricated usually
irregular corolla, reduced number of stamens, and
2-celled, many-ovuled ovary, are distinctive characters.
The economic uses of the Scrophulariacea; are

medicinal and ornamental. Veronica officinalis has
been used as a tonic and an astringent. Veronica

Beccabunga has been used for scurvy. Scrophularia
nodosa was a remedy for fevers. Antirrhinum was
used as a diuretic. Euphrasia officinalis was used in

ophthalmia, and hence the name "eye-bright."
(Iratiola officinalis (poor man's herb) is a violent

purgative. Digitalis purpurea is the most valuable
medicinal plant in the family. It is poisonous, and a
well-known diuretic and sedative-narcotic. The trop-
ical Sco/mria dulcis is a febrifuge. Veronica virginica
(Culver's root), Verbascum Thapsus, Linaria vulr

garia, and Chelone glabra have also been used in med-
icine. The snapdragon and foxglove are well-known

garden plants of this family.
Because of the showy flowers, 30 to 40 genera are

in cultivation in N. America for ornamental purposes.
Among these are: Antirrhinum (Snapdragon), garden
and greenhouse; Calceolaria, greenhouse plants,

mostly from South America; Castilleia (Painted Cup),
garden plants; Chelone (Turtlehead), hardy garden

plants; Collinsia, garden annuals; Digitalis (Foxglove),
hardy garden plants; Erinus, hardy; Gerardia,
hardy; Gratiola, hardy; Halleria (African Honey-
suckle), cultivated in the southern borders; Linaria

(Butter-and-Eggs, Kenilworth Ivy, Mother-of-Thou-
sands, Toad-flax), hardy and greenhouse; Mimulus
(Monkey Flower, Musk Plant), garden annuals or hardy;
Paulownia, semi-hardy tree; Pedicularis (Lousewort,
Wood Betony), hardy; Pentstemon (Beard Tongue,
Pentstemon), hardy; Phygelius (Cape Fuchsia), mostly
greenhouse; Rhodochiton (Purple Bells), vine, garden
annual; Russelia, greenhouse; Scrophularia (Figwort),
hardy; Tetranema (Mexican Foxglove), greenhouse;
Torenia, garden; Verbascum (Mullein), hardy; Veronica
(Speedwell, Culver's Root, Fluellen, Ground Hele,
Angel's Eyes, Bird's Eyes), garden, mostly hardy
or annual.

199. Bignoniaceae (from the genus Bignonia, named
for the Abbe Jean Paul Bignon, court librarian at Paris,

52. SOLANACE.E: 1. Solanum, a, flower; b, floral diagram. 2.

Nicotiana, flower. SCROPHULARIACEA: 3. Verbascum, flower. 4.

Antirrhinum, a, flower; b, floral diagram. 5. Scrophularia, flower.

BIGNONIACE.E: 6. Campsis, a, flower; 6, floral diagram; c, fruit and
seeds. PEDAUACE.E: 7. Sesamum, floral diagram.

and a friend of the botanist Tournefort). BIGNONIA
FAMILY. Fig. 52. Woody plants, rarely herbs, usually
climbing or twining in the tropical forests : leaves oppo-
site, rarely alternate, usually compound : flowers bisexual,
more or less irregular, scarcely bilabiate; calyx 5-cleft,

rarely bilabiate or snathe-like, sometimes with appen-
dages; corolla 5-lobed, gamopetalous, hypogynous,
imbricated; stamens 4, didynamous, or only 2, the
others staminodial, epipetalous; anthers various; hy-
pogynous disk present; ovary superior, 2-celled, rarely

1-celled; many-ovuled; style 1; stigmas 2: fruit a woody
capsule; seeds usually winged and very compressed;
endosperm 0.

The family contains 100 genera and from 500-600

species, principally natives of the tropics; these are

most abundant in America. Three species reach the
northeastern United States, from New Jersey and
Ohio southward. The largest genus is Tabebuia with
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80 species. The family is related to the Scrophulari-
aceae; but the peculiar fruit with winged seeds and the
absence of endosperm are distinctive. The climbing
species may or may not have foliar tendrils. These,
when present, terminate in adherent disks. The woody,
tropical, climbing Bignoniacete are famed for the

peculiar cambium growth which produces secondary
thickening of such a nature as to give to the cross-

section very odd and very diverse patterns, some of
which are almost geometrical in their regularity. The
wood in these patterns may be either divided into
four wedges at right angles to each other, or four

wedges may be superimposed on a smaller circle of

wood, or the wedges may be divided toward the

periphery into peculiar finger-like portions, or there

may be concentric rings of wood.
Catalpa and Tecoma have been used in medicine

but are not officinal. Caraboa (Jacaranda Copaia)
contains an aromatic resin of the odor of coumarin.

Many are ornamental plants with large, handsome
flowers.

About 20 genera are in cultivation in North America,
all as ornamental plants. Among these are: Bignonia
(Trumpet Flower, Cross Vine, Quarter Vine), mostly
greenhouse climbers; Catalpa, semi-hardy or hardy
trees; Chilopsis (Desert Willow, Flowering Willow,
Mimbres) cultivated in the South; Crescentia (Cala-
bash Tree), cultivated South. Others are Campsis
(Trumpet Creeper, T. Vine, T. Honeysuckle) ;

Tecoma
(Yellow Elder); Pandorea (Wonga-Wonga Vine; Bower
Plant of Australia); Tecomaria (Cape Honeysuckle,
climbing or erect shrubs or trees, cultivated mostly
in the South, only one of which is fully hardy North.

200. Pedaliaceae (from the genus Pedalium, signify-
ing a rudder, in reference to the winged angles of the

fruit). PEDALIUM FAMILY. Fig. 52. Herbs, rarely shrubs,
covered with peculiar slime-secreting glands: leaves

opposite, or alternate above : flowers bisexual, irregular;

calyx 5-cleft; corolla 5-lobed, gamopetalous, more or
less curved but indistinctly if at all 2-lipped; stamens
4, didynamous, often with an extra staminodium, sub-

epipetalous; hyppgynous disk inequilateral; ovary su-

perior or rarely inferior, 2 1-celled or falsely 1-celled;

style 1
; stigmas 2-4: fruit a capsule, or a hard indehis-

cent structure which is often covered with stiff or
hooked spines or wings; seeds 1 to several, attached to
central placentae.

In this family are 14 genera and about 50 species, of

tropical and subtropical regions of Africa, Arabia,
farther India, Ceylon, Australia, and East Indies.

They are mostly strand or xcrophytic plants. The
family is most closely related to the Scrophulariaceae,
and to the Martyniacese, with which latter family it

is often united. The peculiar slime-glands, the queer
fruit, and the axial seeds are important characters.
The seeds of Sesamum indicum yield an oil called

benne oil or oil of sesame, which is used as food after
the manner of olive oil. The oil is also used as a cos-

metic and as a medicine. This plant has been culti-

vated for ages in the orient, and is now cultivated in

other lands, the oil being used in the manufacture of

soap. Harpagophytum procumbens is the famous
grapple-plant of South Africa, the fruits of which are
difficult to separate from wool and clothing. The fruits
of several species of Uncarina are almost as bad. A
mucilaginous medicinal drink is made from the leaves
of Pedalium Murex in India. These leaves are also
used to thicken milk, to which they give a rich appear-
ance.

The genera in cultivation in N. America are: Cera-
totheca, ornamental greenhouse plants, and grown in

Florida, with indistinctly hooked capsules; Sesamum,
grown for oil, medicine, or ornament, outdoor annual,
capsule not hooked.

201. Martyniaceae (from the genus Martynia, in

honor of Prof. John Martyn of Cambridge, England).

MARTYNIA FAMILY. Fig. 53. Annual or perennial, glan-
dular-hairy herbs: leaves opposite, or alternate: flowers

bisexual, irregular, but not bilabiate; calyx 5-cleft;
corolla 5-lobed, gamopetalous, hypogynous; stamens 4,

didynamous, rarely 2, the others staminodial, epipetal-
ous, alternating with the corolla-lobes; hypogynous disk

present, regular; ovary superior, of 2 carpels but

S3. MARTYNIACE*: 1. Martynia, a, flower; 6, floral diagram;
c, fruit. GEBNERIACE^J: 2. Gesneria, flower. 3. Achimencs, floral

diagram. LENTIBULARIACE.E: 4. Utricularia, a, part of leaf with
bladder; 6, flower; c, flower diagram. GLOBUI.AHIACE.E: 5. Glob-
ularia, flower. 6. Cockburnia, vertical section ovary.

1-celled; placenta; parietal; ovules several; style 1;

stigmas 2 : fruit a more or less long, curved, beaked cap-
sule, with a fleshy pericarp, becoming falsely 4-celled.

About 3 genera and 10 species inhabit tropical and
subtropical America. One species reaches southern
Indiana. The family is closely related to the Pedali-

acea;, with which it has generally been united. The
horned fruit, 1-celled ovary, parietal placentae and
less slimy pubescence, are distinctive characters.

The turnip-like root of Craniolaria annua, known in

South America as escorzonera, is cooked with sugar
or eaten as a vegetable. The fruits of Martynia (or

Proboscidea) louisiana (M. proboscidea) are sometimes
used as pickles.
One genus is in cultivation in this country, namely

Martynia (Unicorn Plant, Proboscis Flower), of which
3 or 4 species are grown. The Craniolarias of the trade
seem to be Martynias.

202. Gesneriacese (from the genus Gesneria, named
after the early botanist Conrad Gesner of Zurich).
GESNERIA FAMILY. Fig. 53. Herbs, rarely shrubs or
small trees, sometimes climbing: leaves usuaUy oppo-
site or whorled, simple: flowers bisexual, irregular,
often bilabiate; calyx 5-parted; corolla 5-lobed, gamo-
petalous, hypogynous, often gibbous below, imbricated;
stamens rarely 5, usually 4 and didynamous, rarely 2,

the sterile usually present as staminodia, epipetalous;

hypogynous disk present, diverse; ovary superior or

inferior, of 2 carpels but 1-nclled with 2 parietal pla-

centae, often falsely 2-4-celled ;
ovules numerous; style 1;

stigmas 1-2: fruit fleshy with pulpy placentae, or cap-

sular, or silique-like with twisted valves.
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Eighty-four genera and about 500 species are widely
distributed in the tropics and subtropics of both

hemispheres. The largest genera are Cyrtandra
containing 180 species and Rcettlera with about 100

species. The family is related to the Scrophulariacese,
Orobanchacea; and Bignoniaceso. The 1-celled ovary
without winged seeds, and the non-parasitic habit are

distinctive.

The only economic plants in the family are the

ornamental, of which there are many. The flowers

throughout the family are uncommonly large and

showy.
Twenty or more genera are in cultivation in N. Amer-

ica. Among these are the following, all of greenhouse
culture: Agalmyla, climbers; Episcia; Gesneria; Iso-

loma (Kohleria); Na?gelia (Smithiantha) ; Saintpaulia

(Usambara Violet; African Violet); Sinningia, includ-

ing the Gloxinias; Streptocarpus (Cape Primrose);

Trichosporum (or ^Eschynanthus), trailing or drooping.
203. Lentibulariaceae (from the old generic name

Lentibularia, said to mean lens, + a sinatt pipe, signifi-

cance obscure). BLADDERWORT FAMILY. Fig. 53.

Aquatic or marsh herbs, or epiphytes: leaves alter-

nate, rarely whorled, very diverse; sometimes finely

dissected, or peltate, or oval, or lanceolate; sometimes
of two very distinct kinds; usually with very small

scattered bladder-like lobes consisting of a complicated
trap-like mechanism for catching tiny swimming organ-

isms, or with the whole upper surface of the undivided
leaf very glutinous so that insects stick fast to it; either

all basal or all cauline, or both : flowers bisexual, irregu-

lar; calyx 2-5-cleft, persistent; corolla 5-lobed, more or

less 2-lipped and with a spur or sack at the base; upper
lip 2-lobed; lower 3-lobed, often with a palate in the

throat; stamens 2, epipetalous; ovary superior, of 2

carpels but 1-celled; placenta free -central; style 1;

stigmas 2: fruit a capsule.

Belonging to this family are 5 genera and about 300

species, of which at least 200 belong to Utricularia;

they are distributed in all parts of the globe but are

more numerous in the tropics. One fossil species is

known. The family is related to the Scrophulariacese.
The irregular corolla, 2 stamens, and 1-celled ovary
with central placenta, are important characters. This
is a most interesting family of insectivorous plants;
with the exception of Pinguicula, they are adapted to

catch organisms that swim in the water of ponds, or,
in case of the epiphytes, in the rain-water in the
cracks and crevices of the host plant.

Utricularias were formerly used locally as medicine.

The secretion of the leaves of Pinguicula contains a

pepsin-like digestive ferment. The Lapps use these

leaves to curdle the reindeer milk, hence the common
name, butterwort. Danish peasant girls are said to use

the juice as a hair-pomade. Another account
says,

"Pinguicula leaves, whether fresh or dry, are used by
the Lapps to thicken fresh still-warm milk, which
neither curdles nor gives cream thereafter, but forms a
delicious compact tenacious mass, a small portion of

which will act similarly on another quantity of fresh

milk."
Two genera are in cultivation in N. America for their

peculiar habit and curious orchid-like flowers, which
are often very showy: Pinguicula (Butterwort); and
Utricularia (Bladderwort), mostly epiphytic.

204. Globulariaceae (from the genus Globularia, so

named because the flowers are borne in heads). GLOB-
ULARIA FAMILY. Fig. 53. Shrubs or herbs: leaves

alternate, simple: flowers bisexual, bilabiate, borne in

involucrate heads on a chaffy receptacle; calyx mostly
5-parted, bilabiate or regular; corolla 5-lobed, gamo-
petalous, hypogynous, upper lip sometimes obsolete;
the lobes imbricated

;
stamens 4, didynamous, epipeta-

lous; anthers exserted, by constriction often falsely 4-

celled; hypogynous disk usually reduced to a gland on
one side; ovary superior, 1-celled; ovule solitary; style

1
; stigmas 1-2 : fruit a nutlet inclosed in the persistent

calyx.
The 3 genera and 20 species are confined to the

Mediterranean region. Seventeen species belong to the
genus Globularia. The family is related to the Scroph-
ulariacese, but is distinguished by the solitary ovule
and 1-celled ovary. Globularias are easily mistaken
for Scabiosas, because of the involucrate heads and
exserted stamens.
Some species are locally used as remedies.
A few species of Globularia are in cultivation in

this country; two are hardy, and a third is a green-
house plant.

205. Acanthaceae (from the genus Acanthus, derived
from the Greek, a spine; some of the plants are spiny).
ACANTHUS FAMILY. Fig. 54. Herbs, or rarely shrubs
or trees: leaves opposite, rarely whorled: flowers bisex-

ual, irregular, usually bilabiate; calyx 5-cleft; corolla 5-

lobed, gamopetalous, hypogynous, the lobes imbricated;
stamens usually 4, didynamous, rarely 2, sometimes a
staminodium present, epipetalous; hypogynous disk

present, mostly small; ovary superior, 2-celled, each
cell 2-4-, rarely many-, ovuled; style 1; stigmas 1-2,
one lobe often small or wanting: fruit a capsule; seeds

exalbuminous, aided in distribution by peculiar out-

growths of the funiculus.

Acanthacese has 173 genera and about 1,500 species,
of tropical distribution. Few species extend into the
Mediterranean region and into the United States. Six

species are found in the northeastern United States.

Two hundred species belong to the genus Ruellia, and
250 to Justicia. The family is related to the Bignoni-
ace, and to the Scrophulariaceae, as well as to the other

54. ACANTHACEJ:: 1. Ruellia, flower. 2. Justicia, opened fruit.

MvopORACE.fi: 3. Myoporum, a, flower; b, vertical section ovary.
PHRYMACE.E: 4. Phryma, a, flower; b, fruiting calyx. PLANTAOI-
NACE^E: 5. Plantago, a, flower; 6, vertical section ovary; c, fruit.

families of this group. The 2-celled ovary with 2-4
ovules and the queer outgrowths of the funiculus are

distinctive.

Many species are used in the tropics for medicine;
for example, Asteracantha longifolia, a purge and su-

dorific; Justicia Gendarussa, astringent, used in India

for rheumatism, and the leaves sprinkled in clothing
to keep insects away; Justicia pecloralis, used for lung
troubles. The young flowers of Blepharis edulis and

Asystasia gangetica are eaten as vegetables. Ruellia

ciliosa of the United States has recently been sold

spuriously as Spigelia (pink root).

Twenty to 30 genera are in cultivation in N. America,

except in a few cases, as ornamental greenhouse plants.

Among these are: Acanthus (Bear's Breech), hardy
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herbs; Adhatoda, shrubs; Aphelandra, shrubs; Cros-

sandra, shrub; Fittonia, herbs; Graptophyllum (Cari-
cature Plant), shrubs; Jacobinia, herbs; Justicia, re-

ferred to other genera; Peristrophe; Ruellia, herbs or

shrubs; Strobilanthes, often used also for bedding
206. Myoporaceae (from the genus Myoporum, sig-

nifying to shut a pore, in reference to the spots in the
leaves which are closed by a membrane). MYOPORUM
FAMILY. Fig. 54. Shrubs or trees: leaves alternate, rarely
opposite, usually glandular or woolly: flowers bisexual,
regular or irregular; calyx 5-cleft, persistent; corolla

5-lobed, gamopetalous, hypogynous; stamens 4, didyn-
amous, the fifth a staminodium, epipetalous; ovary
superior, 2-celled or falsely 3-10-celled; usually 1-2,
rarely 8, ovules in each cell; style 1; stigmas 1-2: fruit

drupaceous.
There are 5 genera and about 90 species, of which 57

belong to Pholidia and 25 to Myoporum. They are

mainly natives of Australia, but scattered species occur
in the West Indies, Japan, China, Hawaiian Islands,
and elsewhere. The family is related to the Scrophulari-
aceffi and to the Verbenaceae. The few ovules, the

presence of oil-glands and the pendulous seeds are dis-

tinctive.

Myoporum platycarpum is the sandal-tree or sugar-
tree or dogwood of Australia. From it, a kind of manna
is secreted; also a resin that is used like sealing-wax.
Two species of Myoporum are grown as ornamental

plants in this country.

55. RUBIACE<E: 1. Galium. n. flower; b, fruit. 2. Houstonia,
flower. 3. Bouvardia, floral diagram. CAPRIFOLIACE^E: 4. Loni-
cera, flower. VALEBIANACE.B: 5. Valeriana, flower.

207. Phrymaceae (from the genus Phryma, a name of
unknown derivation). LOPSEED FAMILY. Fig. 54. Per-
ennial herbs: leaves opposite, simple : flowers bisexual, bi-

labiate; calyx 5-cleft, 2-lipped; corolla 5-lobed, 2-lipped,
gamopetalous, hypogynous; stamens 4, didynamous, in-

cluded, epipetalous; ovary superior, 1-celled; ovule 1,

sub-basal, straight (orthotropous); style 1; stigmas 2:
fruit dry, indehiscent, inclosed in the abruptly reflexed

calyx, the teeth of which are hooked.
A single genus and species occurs in the eastern

United States and East Asia. The family is related to
the Verbenacese and was formerly united with that

family; but the peculiar, 1 -seeded fruit, with a straight
orthotropous seed is distinctive.

Phryma Leplostachya (lopseed) has been in the
trade as an ornamental garden plant.

Order 51. PLANTAGINALES

208. Plantaginaceae (from the genus Plantago, the
Latin name of the plant). PLANTAIN FAMILY. Fig. 54.
Annual or perennial herbs: leaves alternate or opposite:
flowers bisexual, or rarely unisexual, regular; calyx
4-cleft; corolla 4-lobed, gamopetalous, hypogynous, scar-

ious, imbricated
;
stamens 4, epipetalous or hypogynous,

exserted, alternate with the corolla-lobes; ovary
superior, 1-2-celled, rarely 4-celled; ovules 1 to many in
each cell; style and stigma 1: fruit a circumscissile cap-

sule, or an indehiscent nutlet, invested by the persistent
calyx; seeds usually peltate.
Three genera and about 200 species, of which all

but 3 belong to the genus Plantago, are distributed
over the whole earth. The centers of distribution are
the Mediterranean region and the Andes. This is a
very distinct gamopetalous family of doubtful relation-

ship, possibly allied to the LabiatEB.

Many European species were formerly used in

medicine; the seeds as mucilaginous emollients in

inflammatory ophthalmia, and the like; the leaves as
bitters. The seeds are used in India to stiffen muslins.

Plantago lanceolata, P. Coronopus and P. major are
eaten as greens. The seeds of several species are sold
for feeding birds. P. lanceolata is used for early pas-
turage.
The family is not cultivated in N. America, except

possibly for bird-seed, pasturage, or pond-border
planting.

Order 52. RUBIALES

209. Rubiaceae (from the genus Rubia, signifying
red, from the color of the roots of some species). MAD-
DER FAMILY. Fig. 55. Trees, shrubs or herbs: leaves

opposite or whorled, simple, usually entire: flowers bi-

sexual, rarely unisexual, regular, rarely slightly irregular;

calyx 2-6-cleft, or 0; corolla gamopetalous, 4-6-lobed,
mostly valvatc; stamens 4-6, epipetalous; ovary inferior,
1 to many-, commonly 2-, celled; ovules 1 to many
in each cell; style 1; stigma 1, capitate or several-
branched: fruit a capsule, berry, or drupe.

Rubiacea: is a family of 343 genera and about 4,500
species, mainly tropical; about 34 species reach the
northeastern United States. The family is closely
related to the Caprifoliacea;, but usually has stipules or
whorled leaves; it is also related to the Cornacea;,
Valeriancea;, Compositso, and the like.

A number of tropical Rubiacea; are myrmecophilous,
i. e., provide a dwelling-place for protective ants. The
whorled leaves of some species have probably been
developed from stipules.

This is an important economic family. Coffea
arabica (Abyssinia coffee) is generally cultivated in the

tropics and used elsewhere as a beverage. Cinchona
Ledgeriana and C. succirubra of the Andes furnish

quinine. Uragoga (Caphselis) Ipecacuanha of Brazil is

the source of the emetic ipecac. Cephalanthus of North
America, and several species of Galium have been
used in medicine. Rubia lincloria (Mediterranean)
furnishes the red dye, madder. Roots of Asperula and
some species of Galium yield red dyes. Morinda
citrifolia (tropics) yields a yellow dye, morindin.

Ourouparia Gambir (Malay) yields the dye known as

catecu, gambir, or terra japonica. The foliage of

Asperula odorata has the fragrance of sweet grass, and
is used for a similar purpose, and for flavoring wines.
Galium Iriflorum has a similar odor. Galium verum, the

yellow bedstraw (Europe) contains a milk -curdling
ferment, hence the name, "galium;" also formerly given
to women to increase lactation. Berries of Mitchella
contain a saponin-like substance. The fruits of Van-
gueria edulis and several other species of Rubiacea; are
edible. The wood of many species is valuable.

Forty to 50 genera and a great many species are in

cultivation in N. America, mostly in the greenhouse and
in tropical horticulture. Among these are Indian Mul-
berry (Morinda); Cape Jasmine (Gardenia); Bluets

(Houstonia); Manettia Vine (Manettia); Madder
(Rubia) ;

Buttonbush (Cephalanthus, hardy) ;
Bedstraw

or Cleavers (Galium) ; Coffee (Coffea) ;
Cinchona (Cin-

chona); and Partridge Berry (Mitchella).
210. Caprifoliaceas (horn the old genus Caprifolium,

meaning a goat-leaf, possibly in reference to the climb-

ing habit). HONEYSUCKLE FAMILY. Fig. 55. Shrubs,
very rarely herbs: leaves opposite, simple or pinnate:
flowers bisexual, regular or irregular; calyx 4-5-toothed,
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or 4-5-fid; corolla gamopetalous, 4-5-lobed, tubular or

rotate; stamens of the same number as the corolla-

lobes and alternate with them, epipetalous; ovary in-

ferior, 1-5-celled; each cell 1 to many-ovuled; style 1

or obsolete; stigmas 1-5: fruit a berry or capsule.
The 11 genera and about 350 species are distributed

principally in the north temperate zone. The tropical

species are mostly confined to the mountains. A few

species of Sambucus and Viburnum occur in the southern

hemisphere. The family is very closely related to the

Kubiacese but the leaves are exstipulate; also to the

Cornacese and Valerianacea:. Some fossil species have
been found.

Many species of Honeysuckle exhale a sweet odor

after sunset. The berries of Lonicera Caprifolium are

said to be diuretic; those of L. Xylosteum are laxative.

The berries of the European elder (Sambucus nigra).

and of the American elder (S. canadensis) are cooked
and eaten and are also made into wine. The dried flowers

of elder were formerly used in cases of fever. The roots

of the North American Tripsteum perfoliatum furnish a
kind of ipecac. Other species are locally used in medi-

cine. Many are ornamental.

Eight or 10 genera are in cultivation in N. America:
Viburnum (Sheepberry, Hobble-bush, Wayfaring Tree,

Arrowwood, High Cranberry, Snowball Bush); Sam-
bucus (Elder); Triosteum (Feverwort, Horse Gentian,
Wild Ipecac); Symphoricarpos (Snowberry, Coral

Berry);Abelia; Diervilla (Weigela, Bush Honeysuckle) ;

I.iiuiM'.-i (Twin-flower); Lonicera (Bush and Climbing
Honeysuckles, Woodbine, Trumpet Honeysuckle).

211. Valerianacese (from the genus Valeriana, a word
of uncertain origin). VALERIAN FAMILY. Fig. 55. An-
nual or perennial herbs, often strongly scented: leaves

basal and cauline, the latter opposite, simple or pinnate:
flowers bisexual or unisexual, regular or irregular,

epigynous; calyx of 1-3 minute, but often accrescent,

sepals; corolla 5-, rarely 3-4-, lobcd, gamopetalous,
often produced into a spur at the base; lobes imbricated;
stamens 1-4, rarely 5, epipetalous, exserted; ovary
inferior, 3-celled, only 1 cell maturing; seed 1; style 1;

stigmas 3: fruit dry, indehiscent, 1-seeded.

Eight genera and about 280 species are known, mostly
in the north temperate regions of the Old World, especi-

ally in the region just north of the Mediterranean, and
in South America, where the genus Valeriana is mostly
distributed. The family is related to the Dipsacaceai
and the Caprifoliaceai, and more remotely to the Com-
positae. The epigynous, gamopetalous flower, separate

stamens, 3 carpels and 1-seeded fruit are distinctive.

Valeriana officinalis is a powerful nerve sedative

with a peculiar odor. Many other Valerianacea; are

used as local remedies for the same purpose. The
foliage of various species of Valerianella (lamb's

lettuce, corn salad) is eaten as a salad, less commonly
as a pot-herb.

In this country few genera are in cultivation: Patrinia

as a pot-herb; Centranthus (Red Valerian, Jupiter's

Beard) and Valeriana (Valerian) as ornamental plants;
and Valerianella (Corn Salad, Fetticus) for food.

212. Dipsacaceas (from the genus Dipsacus, derived

from the Greek to thirst, in allusion to the water-holding

leaf-bases). TEASEL FAMILY. Fig. 56. Annual or per-
ennial herbs: leaves opposite, rarely whorled: flowers

small, bisexual, mostly irregular, epigynous, in dense

involucrate heads; each flower also surrounded by a

cup-shaped, more or less scarious, involucre, which is a

metamorphosed bracteole; calyx of setaceous segments
or crown-like, or plumose, or various; corolla 4Wobed,
gamopetalous, usually irregular; lobes imbricated;
stamens 4, rarely 2-3, mostly epipetalous; ovary

inferior, 1-celled, 1-ovuled; style 1; stigmas 2: fruit an
achene.
The family has 10 genera and about 150 species, all

natives of warm-temperate regions of the Old World,
and mostly of the eastern Mediterranean region. The

family is related to the Valerianacea>, and more dis-

tantly to the Compositae. The gamopetalous corolla,
2 carpels, involucrate heads and involucrate flowers are

distinctive.

Dipsacus and Scabiosa have been used in medicine.
The spiny hooked bracts of Dipsacus ferox (fuller's

teasel of southwestern Asia) have been used to full

cloth, whence the common name; and the plant was
once cultivated extensively for this purpose. The
connate leaf-bases of Dipsacus sylveslris hold several

ounces of rain-water until evaporated. This contrivance

Ib

56. DIPSACACE,E: 1. Dipsacus, o. flower; b, fruiting head. :

Scabiosa, fruit. CcctTRBnY.cE-E: 3. Cucurbita, a, male flower;

b, female flower; c, cross-section fruit. CAMPANULACE.S; 4. Cam-
panula, flower. 5. Lobelia, a, flower; b, floral diagram.

may be of benefit in preventing the ascent of harmful

insects.

Four genera are in cultivation in North America:

Cephalaria, Morina, and Scabiosa as ornamental plants;

Dipsacus ferox (D. fullonum), locally cultivated in

New York state for fulling cloth.

Order 53. CAMPANULALES

213. Cucurbitacese (from the genus Cucurbita, the

classical name for the gourd). GOURD FAMILY. Fig.

56. Herbs, rarely shrubs, climbing, usually with

branched tendrils: leaves alternate, more or less

rounded; veins palmate: flowers usually unisexual,

perigynous, regular; stamens 5, rarely separate, usually

connate in 2 pairs and 1 free stamen (thus appar-

ently, stamens 3), or monadelphous, inserted at the

summit of the ovary; anthers 2-celled, the cells often

queerly curved and contorted; carpels usually 3,

rarely "more or fewer; ovary inferior, mostly 3-celled.

many-ovuled: fruit a dry berry with thick rind and

spongy center (Pepo), or juicy with hard rind, very

exceptionally dehiscent.

There are 87 genera and about 650 species, widely
distributed over the earth but most abundant in the

tropics; they are wanting in the cold regions. Several

are wild in the eastern United States. The family is

related to the Campanulacesc, possibly also to the Passi-
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floracese. The tendrils are usually borne singly at the
nodes and are thought to be modified axillary branches.
The fruits are exceedingly diverse and odd. Some are

the largest fruits of the vegetable kingdom, others are

very tiny. The gourds are very diverse in shape and

color,-^-club-shaped, globular, or flattened from above,
or curiously curved.
The family is of considerable economic importance.

The fruits of many are edible; e. g., Cucurbita Pepo
(pumpkin, summer crookneck squash), C. maxima
(squash), C. moschata (winter crookneck squash),
Cucumis Melo (muskmelon and other melons), C.
saliva (cucumber), Cilrullus vulgaris (watermelon).
The gourds are cultivated as curiosities and for the
fruit to be used as household utensils, e.g., bottle-gourds
and calabash (Lagenaria). The leaves, stems, or roots
of very many species contain bitter, subresinous sub-
stances which render them drastic purgatives. The
roots of Bryonia alba (bryony) of Europe are highly
purgative. The fruits of colocinth (Citrullus Colo-

cynlhis) of the orient and North Africa furnish a purga-
tive known to the ancients. The fruit of Luffa of India
and Arabia is purgative when ripe but edible when
green. The outer portion of the fruit of Luffa is very
fibrous and reticulated, and, when cleaned, serves as a

sponge or dish-cloth in the Antilles (luffa-sponge or

Egyptian bath-sponge). The small gourd of Benin-
casa hispida (wax gourd or Chinese watermelon) of

tropical Asia is considered an emblem of fertility in

India and is presented to newly married couples. Acan-
thosicyos of the South African desert is remarkably
erect and spiny, but the small fruit is considered a

delicacy. Elaterium is a drug obtained from the juice
of Ecbattium Elaterium.
The most remarkable fruit is the squirting cucumber

(Ecballium Elaterium) of the Mediterranean region.
The prickly fruit, about 2 inches long, becomes very
turgid and finally explodes with a considerable report.
The basal end is blown out like a cork from a bottle,
and the pulpy interior, containing the seeds, is pro-
jected to a considerable distance.

Twenty to 30 genera are in cultivation in N. America.

Among these are the various melons, squashes, gourds,
and the like, mentioned above; also Bryony, Wax
Gourd, Balsam Pear or Balsam Apple (Momordica),
Dish-cloth Gourd, Squirting Cucumber, Curuba
(Sicana), and Snake Gourd (Trichosanthes).

214. Campanulacese (from the genus Campanula, a
diminutive of campana, a little bell). BELLFLOWER
FAMILY. Fig. 56. Herbs, shrubs, or trees, mostly with

milky juice: leaves usually alternate, exstipulate, rarely
lobed or divided: flowers bisexual, rarely unisexual,
regular or irregular, often bilabiate and split down the

back, usually epigynous; calyx of usually 5, separate,
valvate sepals; corolla usually 5-lobed, gamopetalous,
very rarely polypetalous; stamens as many as the lobes
of the corolla, often slightly epipetalous, separate or

united; ovary usually inferior, 2-5-celled or 6-10-

celled, rarely 1-celled; ovules many; style 1; stigmas
1 to several: fruit a capsule, rarely a berry.
Campanulacese has 59 genera and about 1,500

species, occurring in all parts of the world but mostly in

the temperate regions. A large part are alpine. Arbo-
rescent forms occur in the Hawaiian Islands. The family
is rather distantly related to the Compositsc, Dipsaca-
ceae, Caprifoliacese. Formerly the Lobeiiaceae were sepa-
rated as a distinct family, but the only differences
are in the irregular flowers and syngenesious or mona-
delphous stamens, both of which show abundant tran-
sitions. When united, the family constitutes a very
distinct group. -The gamopetalous epigynous flower,
the many ovules and the frequently united stamens
are distinctive. The stamens arc sometimes united by
their filaments with the anthers free (monadelphous), or

by the anthers with the filaments free (syngenesious),
or by both filaments and anthers.

Lobelia inflala (lobelia, Indian tobacco) of North
America is poisonous. The foliage furnishes the
medicinal lobelia. L. syphililica was used for syphilis

by the Indians, but is of no value. The roots of this

latter plant and of the cardinal flower (L. cardinally)
are more or less poisonous. The berries and fleshy
roots of some Campanulacea: have been used as food.

In cultivation in N. America are some 20 genera.
Among these are: Shepherd's Scabious, or Sheep's-bit
(Jasione); Chinese or Japanese Bellflower or Balloon
Flower (Platycodon) ;

Venus's Looking-glass (Specu-
laria); Horned Rampion (Phyteuma); Giant Bellflower

(Ostrowskia) ;
Lobelia and the Cardinal Flower (Lo-

belia); and the Bellflowers or Bluebells (Campanula).

10
57. COMPOSITE: 1. Vernonia, fruit. 2. Eupatorium, head. 3.

Erigeron, disk flower. 4. Ambrosia, fruiting involucre. 5. Xan-
thium, fruiting involucre. 6. Coreopsis, head. 7. Dahlia, ray
flower. 8. Bidens, fruit. 9. Cosmoa, disk flower, corolla removed.
10. Heienium, disk flower, vertical section. 11. Mutisia, head. 12.

Senecio, floral digaram. 13. Cichorium, a, head; 6, fruit. 14.

Lactuca, fruit. 15. Hieracium, ray flower.

215. Composites (name having reference to the

aggregation of the flowers into heads or false flowers, i. e.,

composite flowers). COMPOSITE FAMILY. Fig. 57. Herbs,
shrubs, or rarely trees, sometimes twining, often with

milky juice: leaves alternate, opposite or whorled,
very diverse in shape, size and texture: flowers bisexual

or unisexual, regular or irregular, epigynous; subtended

by a bract called chaff; aggregated into 1- to many-
flowered involucrate heads; calyx (pappus) reduced to

hairs, scales, awns, or a border, or wanting; corolla

gamopetalous, normally regular, 4^5-lobed; the lobes

valvate; in one tribe bilabiate; often enlarged and

split down one side, and flattened out (ligulate or ray
flowers); stamens usually 4-5, epipetalous, synge-
nesious, alternating with the corolla lobes; carpels 2;

ovary 1-celled, 1-ovuled, inferior; style 1; stigmas 2,

rarely 1 : fruit an achene, often crowned by the persistent

pappus; seed exalbuminous.
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This is the largest family of flowering plants, consist-

ing of more than 800 genera and 10,000 to 12,000 species,
distributed over all parts of the earth, each tribe usually

having a definite center of distribution. The largest

genera are: Senecio, 1,200 species; Centaurea, 470;

Vernonia, 450; Hieracium, 400; Helichrysum, 300;

Baccharis, 275; Cousinia, 210; Artemisia, 200; Cre-

pis, 170; Erigeron, 150; Chrysanthemum, 140; Saus-

surea, 125; Gnaphalium, 120; Circium, 120; Scorzon-

era, 100; Anthemis, 100. The Compositse, taken in

the broad sense, is a well-defined family not closely

related to any other large families. Its affinities are

with the Campanulacea?, Dipsacacex, and Valeri-

anacese. In general, the involucrate heads, epigy-
nous gamopetalous flowers, syngenesious stamens,
1-seeded dry fruits and exalbuminous seeds are dis-

tinctive. In some genera the heads have no ray
flowers (discoid), in others they have a marginal

row, and in still others all the flowers are ligulate.

Except in the last case, the ray flowers are without

stamens, and frequently without a pistil (neutral).

The style-branches are very diverse, and are im-

portant in the characterization of tribes. They are

often provided with sweeping hairs which push the

pollen from the introrse anthers up out of the

anther tube as the style elongates. The anthers are

caudate in two tribes, and in some genera the fila-

ments contract abruptly when stimulated by touch.

In Ambrosia and Xanthium, the anthers are sepa-

rate, and the bracts of the 1-2-flowered pistillate
involucre are fused, woody, indehiscent, and covered
with spines or hooks.
The family is divided by Hoffman into 13 tribes,

several of which are by some authors considered sepa-
rate families.

Sub-family I. Disk flowers not ligulate; no milky
sap. Consists of twelve tribes, separated on a basis of

style-branches, anther-tails, chaff on the receptacle,
and so on, as follows: Ironweed Tribe, Boneset T..

Aster T., Elecampane T., Sunflower T., Sneezeweed

T., Chamomile T., Senecio T., Pot Marigold T.,
Arctotis T., Thistle T., Mutisia T.

Sub-family II. All flowers ligulate; juice milky.
One tribe, the Dandelion or Lettuce Tribe.

Medicinal Plants: The Composite are rich in ethereal

oils, fatty oils, resins and bitter principles, and therefore

many species are used in medicine. Among others of

loss importance, the following may be noted: Artemisia
Absinthium (wormwood), tonic, febrifuge, anthelmintic;
A . Cina which furnishes santonica from which santonin
is extracted, anthelmintic, stimulant; A. vulgaris (mug-
wort) has been used as an emmenagogue and for epi-

lepsy; Anthemis nobilis (Roman chamomile), tonic, ner-

vine, emmenagogue; Malricaria Chamomilla (German
chamomile) , with similar properties; Tanacetum vulgare

(tansy), tonic, anthelmintic, emmenagogue, diuretic;
Arnica montana (arnica, leopard's bane), skin stimu-

lant, diuretic; Imda Helenium (elecampane), skin

stimulant; Eupatorium perfoliatum (boneset, thorough-
wort), tonic, diaphoretic, laxative; many Eupatoriums
of the tropics, famed remedies for snake-bites; Tussi-

lago Farfara (coltsfoot), sedative; Arctium Lappa and
A. minus (burdock), diaphoretic, alterative, used for

rheumatism; Calendula officinalis (marigold), diapho-

retic, alterative; Lacluca saliva (lettuce), the thickened

juice a narcotic, a substitute for opium; L. virosa (wild

lettuce), furnishing lactucarium or lettuce opium, a

poisonous anodyne, hypnotic, and sedative; Taraxacum

officinale (dandelion), tonic, but injurious to digestion;

species of Grindelia, tonic, sedative, used for asthma
and rheumatism; Erigeron canadense (fleabane), used
for diarrhea and uterine hemorrhage; Anacyclus Py-
rethrum (pellitory), skin irritant; Achillea Millefolium

(yarrow), an old remedy, styptic, tonic, sudorific,

antispasmodic. Brauneria (Echinacea), Prenanthes,

Xanthium, Helenium, Spilanthes, Baccharis, and

Chrysanthemum Leucanthemum have been used locally
to some extent. The pollen of ragweed (Ambrosia
artemisifolia) ,

less commonly of species of Solidago and
other Composita?, is said to be the cause of autumnal
hay-fever.
The following are used for food, as salads or cooked

in various ways: Young foliage of Circium (thistles),

Cynara Cardunculus (cardoon), Taraxacum officinale

(dandelion), Cichorium Intybus (chicory), Lacluca saliva

(lettuce), Cichorium Endivia (endive, succory), Pacou-
rina edulis, and Scolyrnus hispanicus, (Spanish oyster
plant) ; young flower heads of Cynara Scolyrnus (globe

artichoke); roots of Tragopogon porrifolius (vegetable

oyster, salsify), Scorzonera hispanica (Scorzonera, black

salsify), Helianthus tuberosus (Jerusalem artichoke).
Roots of chicory, roasted, are a substitute for coffee.

The following yield dyes: Carthamus tinctorius,

(safflower) yields the red dye, carthamine; Senatula
tinctoria (dyer's savory) yields a yellow dye.
The powdered heads of species of Chrysanthemum

furnish insect powder. An oil is obtained from the

seeds of Guizotia abyssinica (niger seeds) of India and

Abyssinia, used for food, painting, and burning. Seeds
of Madia saliva furnish an oil similar to olive oil,

edible, illuminating, and lubricating. The seeds of

Helianthus annuus also furnish a commercial oil.

Many Composita? are ornamental. The species of

Helichrysum, Anaphalis, and related genera, have

papery involucres, and furnish well-known everlastings.
More than one hundred and fifty genera are in culti-

vation in N. America, or are important weeds. Many of

our most important and most showy ornamental plants

belong to the Composite. Among these genera are:

Achillea (Milfoil, Yarrow, Sneezewort) ; Ageratum; Ana-

phalis (Everlasting, Moonshine) ;
Antennaria (Everlast-

ing, Cat's-ear, Pussy's Toes, Ladies' Tobacco); An-
themis (Chamomile, Mayweed, Golden Marguerite);
Arctium (Burdock); Arnica (Mountain Tobacco,
Mountain Snuff); Artemisia (Wormwood, Tarragon,
Estragon, Southernwood, Roman Wormwood, Old Man
and Old Woman, Sage Brush) ;

Aster (Aster. Starwort,
Miehailmas Daisy); Bidens (Bur Marigold, Beggar's

Ticks, Pitchfork Bur); Boltonia (False Chamomile);
Brachycome (Swan River Daisy); Brickellia (Tassel

Flower) ; Buphthalmum; Calendula (Marigold) jCalliste-

phus (China Aster); Cnicus or Carbenia (Blessed

Thistle); Carthamus (Safflower, False Saffron); Cen-
taurea (Centaury, Dusty Miller, Bachelor's Button.

Cornflower, Knapweed, Bluebottle, Bluet, Ragged
Sailor, Sweet Sultan, Basket Flower. Hardheads);
Chaenactis; Chrysanthemum (Feverfew, Golden Feather,

Turfing Daisy, Marguerite, Paris Daisy, Costmary,
Mint Geranium, Giant Daisy, Ox-eye Daisy, White-

.weed); Cichorium (Chicory, Succory); Cineraria; Cir-

cium or Cnicus (Common Thistles); Coreopsis (Tick-

seed, Golden Wave); Cosmos; Cynara (Artichoke, Car-

doon) ; Dahlia; Doronicum (Leopard's-Bane) ;
Echinacea

or Brauneria (Purple Coneflower); Echinops (Globe

Thistle); Emilia (Tassel Flower); Erigeron (Flea-

bane, Poor Robin's Plantain); Eupatorium (Boneset,

Joe-Pye Weed, Thoroughwort, White Snakeroot);
Felicia (Blue Daisy, Blue Marguerite); Gaillardia;
Gazania (Peacock Gazania); Grindelia (Gum Plant);

Gynura (Velvet Plant); Helenium (Sneezeweed); He-
lianthus (Sunflower, Indian Potato, Jerusalem Arti-

choke); Helichrysum; Heliopsis; Helipterum; Hidalgoa
(Treasure Vine); Hieracium (Hawkweed, Rattlesnake

Weed, Devil's Paint-brush) ;
Inula (Elecampane) ; Krigia

(Dwarf Dandelion); Lactuca (Lettuce); Leontopodium
(Edelweiss); Leptosyne; Liatris (Blazing Star, Button

Snakeroot); Lonas (African Daisy); Madia (Tarweed);
Matricaria; Mikania (Climbing Hempweed, Climbing
Boneset); Onopordon (Scotch Thistle); Parthenium

(American Feverfew, Prairie Dock); Pentachseta; Peta-

sites (Winter Heliotrope, Sweet Coltsfoot); Piqueria;

Podolepis; Polymnia (Leaf-cup); Prenanthes (Rattle
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snake Root); Rudbeckia (Black-eyed Susan, Yellow

Daisy, Coneflower, Golden Glow) ;
Santolina (Lavender

Cotton): Scolymus (Golden Thistle, Spanish Oyster
Plant) ;

Scorzonera (Black Salsify) ;
Senecio (Groundsel,

Canada Plant, Ragwort, German Ivy, Leopard Plant,

Dusty Miller); Silphium (Rosin-Weed, Compass Plant,
Prairie Dock, Cup Plant); Solidago (Goldenrod); Spil-

anthes (Para Cress) ;
Stokesia (Stoke's Aster) ; Tagetes

(French Marigold, African Marigold); Tanacetum
(Tansy) ;

Taraxacum (Dandelion) ; Thelysperma; Town-
sendia; Tragopogon (Salsify, Goat's Beard, Vegetable
Oyster, Oyster Plant); Trilisa (Vanilla Plant); Tussi-

lago (Coltsfoot); Verbesina (Crownbeard); Vernonia
(Ironweed); Zinnia (Zinnia, Youth-and-Old-Age).

INDEX TO THE FOREGOING FAMILIES (PAGES)
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KEY TO THE FAMILIES AND GENERA
In one of the editions of the Cyclopedia of American Horticulture, a key to the families and genera

contained therein was placed in the introductory part to Vol. I. This key is now modified and adapted to the

present work. The original key was prepared by Wilhelm Miller, Associate Editor of that Cyclopedia. The
main part of Dr. Miller's introduction to that key is here reprinted, with adaptations, as explaining the purpose
of a key and the way in which it is constituted.

The key has now been extensively revised, but the original form and method are still retained.

The purposes of the key.

The following key attempts to supply what is proba-

bly the greatest deficiency in cyclopedic works on
horticulture:

(1) It helps the gardener to determine the name of

any plant cultivated in America, including the wild

flowers and other plants native to the United States

and Canada that are commonly or even frequently
offered for sale.

(2) It helps the student towards a scientific knowl-

edge of the plant world, since it gives a condensed
and orderly catalogue of that part of the vegetable
kingdom which is of interest to gardeners, farmers
and foresters.

No merely alphabetical work can accomplish either

of these results. For example, suppose the person has
a flower that is known to be an Iris, but of what species
of Iris is not clear to him; and that he wishes to find

the name. If he were to consult the best works in which
the species of Iris are arranged alphabetically, it might
require hours to read the pages of description, com-

paring the items with the specimen, and the chances
are that in the end he would not be sure of a determi-

nation, since related species are not compared and
contrasted.

It was to provide a short-cut to such information
that every large genus or group of plants described
in the Cyclopedia of American Horticulture was
classified according to shape, color, size, season,

height or other characters of interest to the gardener.
These short-cuts, or "keys," have long been in common
use with students of botany, and are a feature of all

floras, but they have not been sufficiently employed in

writings on horticultural subjects.
No valid objection can be made to keys, synopses

or other classified arrangements, since they do three

things more clearly and briefly than any other device:

(1) They help one to find out the name of a plant. (2)

They show the difference between the given species
and other species of the same genus. (3) They show
the relation of each species to every other, i. e., some
of the points of likeness and unlikeness.

But classified schemes alone have one serious limi-

tation: They are not so convenient for ready reference

if one knows one's plant and merely wishes to find out
the native country or how to spell the name. The
Cyclopedia of American Horticulture met this need by
numbering the species and providing an alphabetical
list or index in each large genus. It therefore met
the needs by presenting both systems the classified

and the alphabetical one for taxonomic study, the
other for convenience.

All this supposes that one knows the genus to which
the plant belongs, whether it is an Iris, Paeonia or

Rhododendron. But he may not know the genus: the

key will aid him to determine it. The key leads to the

family and the genus; having the genus, he can run
down the species in the Cyclopedia itself, for the

genera are to be found in alphabetical order. This

key, therefore, deals only with families and genera,

since the species are described and distinguished else-

where. It ties the whole werk together and makes it

an organism, instead of a series of detached articles

on Iris, Rosa, Solanum, and other genera. In other

words, the key is not merely supplementary: it is

structural and even fundamental.

The preparation of the key.

It must be confessed, however, that the preparation
of the key was undertaken with serious misgivings.

During the preparation of the Cyclopedia of American
Horticulture, the Editor was often importuned for

something of the kind, by students, botanists, and
others who made increasing use of the volumes as
issued. In response to these urgent appeals, it was
necessary to point out three objections: (1) Such a

key would necessarily be highly technical. (2) It

would have to use a scheme of arrangement that may
pass with another generation. (3) The labor and ex-

pense would be great.
In response to this demand the following key has

been prepared. It is based on the system of Bentham
and Hooker as set forth in their "Genera Plantarum,"
a work published in parts from 1862 to 1883. The
system of Bentham and Hooker is not now the lat-

est, but it is the only one that was in general use
at the time the first Cyclopedia was begun. The
system of Engler and Prantl in "Die Natttrlichen

Pflanzenfamilien" is now well known; this no doubt

E
resents the best system for the present generation,
ut in its turn it is likely to be superseded. In Engler

and Prantl's system the plants are arranged, as far

as possible, in the order in which the various fam-
ilies probably have made their appearance on the
earth's surface, or at all events in accordance with
the evolution from simple to complex. Perhaps the
new system is better adapted for showing relation-

ship or likeness, while the old system is well adapted
for bringing out differences. This furnishes an
additional reason for the use of the older system on
the present occasion, as most of those who use this

part of the Cyclopedia will probably be in search of

differences.

In the present revision, the Bentham and Hooker
key-plan has been retained. The authors of the
main groups in the new Cyclopedia have made
revisions and adaptations to meet the changes and
requirements of then- own work. New conceptions
of the limitations of families and genera have naturally
found expression in the revision. It is not designed to
insert in the key all the genera that are mentioned
in a minor or incidental way, for to include them all

would unnecessarily encumber and complicate the
lists and tend to make them unworkable; but it is

intended to include all the genera that afford species

prominently in the trade in the United States .and
Canada. When it has seemed to be desirable to omit

genera from the key, the relatively unimportant
native groups have often been left out, for they may
be readily traced in the current botanies.

(79)
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The way to use a key is explained in the prefatory
part to this volume (page xii).

The general plan.

The key is divided into two main parts: a key to the
families (page 80), and a key to the genera (page 86).
When the student has determined the family to which
the plant belongs, the further tracing of it is to be made
in the key to the genera; when the genus has been
found, he turns to its alphabetic place in one of the
volumes and there runs down the plant to its species.
The families are arranged in accordance with the

following framework (for another and fuller outline of
the vegetable kingdom, see pages

Families
Division 1. Flowering Plants or Phanerogams 1-209

Subdivision 1. Dicotyledons or Exogens 1-181
Class 1. Angiosperms 1-176

Subclass 1. Polypetala! 1-101
Series 1. Thalamiflora? 1-39
Cohort 1. Ranales 1- 12
Cohort 2. Parietales 13-22
Cohort 3. Polygalales 23- 25
Cohort 4. Caryophyllales 26- 29
Cohort 5. Guttiferales 30- 34
Cohort 6. Malvales 35- 39

Series 2. Disciflorae 40- 69
Cohort 1. Geraniales 40- 53
Cohort 2. Olacales 54- 56
Cohort 3. Celastrales 57-60
Cohort 4. Sapindales 61- 69

Series 3. Calyciflorse 70-101
Cohort 1. Rosales 70- 79
Cohort 2. Myrtales 80-88
Cohort 3. Passiflorales 89- 93
Cohort 4. Ficoidales 94- 95
Cohort 5. Umbellales 96-101

Subclass 2. Gamopetahe 102-144
Series 1. Infers 102-107
Cohort 1. Rubiales 102-103
Cohort 2. Asterales 104-106
Cohort 3. Campanales 107

Series 2. Heteromerse 108-120
Cohort 1. Ericales 108-113
Cohort 2. Primulales 114-116
Cohort 3. Ebenales 117-120

Series 3. Bicarpellata? 121-144
Cohort 1. Gentianales 121-125
Cohort 2. Polemoniales 126-131
Cohort 3. Personales 132-138
Cohort 4. Lamiales 139-144

Subclass 3. Apetate or MonochlamydeK 145-176
Series 1. Curvembryese 145-149
Series 2. Multiovulata? Terrestres 150-151
Series 3. Micrembryeas 152-156
Series 4. Daphnes 157-160
Series 5. Achlamydosporete 161-162
Series 6. Unisexuales 163-174
Series 7. Anomalous Families 175 170

Class 2. Gymnosperms 177-181
Subdivision 2. Monocotyledons or Endogens 182-209

Series 1. Microspermse 182-183
Series 2. Epigynse 184-193
Series 3. Coronarie 194-196
Series 4. Calycina; 197-198
Series 5. Nudiflora? 199-203
Series 6. Apocarpaj 204-207
Series 7. Glumaceaj 208-209

Division 2. Pteridophyta 210-223

PART I. KEY TO THE FAMILIES
(See page 86 for Part //.)

Division 1. FLOWERING PLANTS OR PHANEROGAMS OR SPER-
MATOPHYTES: those producing real flowers and seeds (pages 80
to 86).

Subdivision 1. DICOTYLEDONS. Sts. formed of bark, wood
and pith, the wood forming a zone between the other two, and
increasing when the st. continues from year to year by the annual
addition of a new layer to the outside next to the bark: Ivs. usually
netted-veined : "embryo with a pair of opposite cotyledons, or, in
Subdivision 2, often 3 or more in a whorl: parts of the fl. mostly
in 4's or 5's (pages 80-84).

Class 1. ANGIOSPERMS. Pistil consisting of a closed ovary,
which contains the ovules: cotyledons 2.

Subclass 1. POLYPETALJE. Calyx and corolla both present,
the latter of separate petals. (See exceptions l

:sted under Sub-
class 2, Gamopetalse, page 82.)

Series 1. THALAMIFLOR,*, Calyx mostly inserted under the
ovary; petals often in 2 or more series, sometimes 1 series; stamens

co or definite, inserted on the often small or rawed or stipitate
receptacle, which is not developed into a glandular disk; ovary
very generally free.

Cohort 1. RANALES. Stamens oo, Or if definite tHCn the perianth
in 3-os series; carpels 1 or more, usually distinct, rarely united.
(See exceptions in Saxifraguceee, also hypogynous Leguminosa.)

A. Sepals 5, or fewer, or 0; petals in about
1 series.

B. Seeds not arillate: sepals deciduous,
usually colored : herbs or shrubs.. . . 1. RANUNCULACE*.

BB. Seeds not arillate: calyx and corolla
wanting; ovary of 2 carpels but
l-celled. ....................... 7. EUCOMMIACE*.

BBB. Seeds arillate: sepals persistent, her-
baceous: shrubs or trees........... 2. DILLENIACE*.

AA. Sepals or petals in 2-> series, rarely
wanting.

B. Plants not aquatic.
c. Perianth wanting; stamens nu-

merous ; fls. polygamous, dice-

cious, or perfect.
D. Lvs. pinnately veined, alternate. 5. TROCHODENDRA-

\crnm,
DD. Lvs. palmately veined, opposite. 6. CERCIDIPHYL-

cc. Perianth present. [LACE*.
D. Petals and stamens mostly o :

pvules 1-co.
E. Torus tubular, inclosing car-

pels: endosperm 0: Ivs. op-
posite: shrubs ............. 3. CALYCANTHACE.

EE. Torus short or long, bearing
carpels outside: endosperm
copious : Ivs. alternate :

woody ................... 4. MAQNOLIACE.*:.
DD. Petals 5: stamens 10: carpels

5-10: ovule solitary: Ivs. op-
posite. (See No. 68, Cori-
ariacese. )

ODD. Petals and stamens mostly mul-
tiples of 3 or 2.

E. Stamens and carpels usually
numerous: ovules 1- :

sepals 3; petals 6; fls. bisex-
ual: shrubs or trees ......... 8. ANNONACE.S:.

EE. Stamens usually 6: ovule
solitary: carpels 3; sepals
and petals usually 6: fls.

dioecious: mostly woody or
herbaceous vines........... 9. MENISPERMACE-E.

EEE. Stamens 4, 6, or 9; anthers
opening by 2 lids rarely
birimose : carpel 1 : ovules
2-oo ; fls. bisexual : herbs
or shrubs................. 10. BERBERIDACEA.

EEEE. Stamens usually 6; anthers
birimose: carpels mostly 3:

ovules many: fls. unisexual:
vine* or erect, woody ...... 11. LARDIZABALACE.

BB. Plants aquatic .................... 12. NYMPH-EACE-E.

A, Embryo minute, near the base of the

fleshy endosperm.
B. Pitcher plants .................... 13. SARRACENIACE*.

BB. Not pitcher plants.
c. Petals all alike, or nearly so ....... 14. PAPAVERACE*.

cc. Petals in 2 series, the inner unlike
the outer..................... 15. FUMAHIACE.E.

AA. Embryo curved; endosperm 0.

B. Stamens 6, tetradynamous, rarely 4. .,16. CRUCIKER.E.
BB. Stamens ,or, if few, not tetradyna-

mous .......................... 17. CAPPARIDACE.K.
BBB. Stamens usually , not covered in

aestivation by the small petals:

ovary often open above .......... 18. RESEDACE.*.
AAA. Embryo not curved, rather large;

endosperm fleshy.
B. Radicle remote from hilum: ovule

generally orthotropous ........... 19. CISTACE^:.
BB. Radicle very near hilum: ovule ana-

tropous, or amphitropous.
c. Anthers dehisce introrsely: mostly

herbs ........................ 20. ViOLACE.E.
cc. Anthers dehisce extrorsely or at

apex: insectivorous plants with
capitate glandular tentacles on
Ivs. (See No. 76, Droseracese.)

ccc. Anthers dehisce by apical cracks or

pores: woody.
D. Slime-cells present; receptacle

not enlarged ................ 21. BIXACE*.
DD. Slime-cells absent; receptacle

enlarged .................... 22. FLACOURTIACE.*.
cccc. Anthers versatile, dehiscing by

longitudinal fissures : woody.
(See No. 34, Stachyuraceie. )
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Cohort J. POLTOALALES. Stamens as many or twice as many
as petals: carpels usually 2: ovary usually perfectly or imperfectly
2-celled, usually compressed.

A. Fls. regular or slightly oblique.
B. Stamens 5, as many as sepals or

petals: woody 23. PITTOSPORACEME.
BB. Stamens twice as many as sepals or

petals, which are usually 4 or 5,

rarely 3: woody 24. TREMANDRACE.
AA. Fls. irregular: herbaceous or woody. . . . 25. POLYQALACEJE.

Cohort 4. CARYOPHYLLALES. Stamens definite, rarely co :

ovary 1-celled or imperfectly septate; placenta central, rarely
parietal: embryo curved, or coiled, rarely straight.

A. Sepals of same number as petals:
placenta 1, central: herbs 26. CARYOPHYLLACE..

AA. Sepals fewer than petals: placenta 1,

central: herbs. 27. PORTULACACE.
AAA. Sepals of same number as petals:

placenta several: mostly woody.
B. Corolla polypetalous; stamens with-

out scale, glabrous; fls. spicate or
racemose 28. TAMARICACE.E.

BB. Corolla gamopetalous; stamens with
scale, hairy; fls. thyrsoid-panicu-
late 29. FOUQUIERIACE-E.

Cohort 5. GUTTIFERALES. Stamens usually CD; sepals imbri-
cated: ovary septate; placentae on the inner angles of the cells, i.e.,
axile. (See also, as exceptions with disk absent, the Linaeese,
Erythroxylaceae, Malpighiacese, Geraniacefe, Tropseolacese, Lim-
nanthacese, Oxalidacese, Balsaminacea*. Ochnacece, Rutacese, Ana-
cardiacese and Sapindacese, all belonging to the Discifiorse. (See
also Nigella of the Ranunculacece. )

A. Lvs. opposite or whorled, herbaceous:
fls. cymose or panicled, bisexual 30. HYPERICACE.E.

AA. Lvs. opposite or whorled, coriaceous:
fls. cymose or panicled.

B. Receptacle not enlarged; fls. uni-
sexual 31. GUTTIFER-B.

BB. Receptacle enlarged, barrel-shaped
between pistil and corolla, bearing
the stamens; fls. bisexual 32. EUCKYPHIACE-G.

AAA. Lvs. alternate, coriaceous: fls. mostly
racemose.

B. Cells of ovary 2-10: stamens numer-
ous 33. TERNSTROSMIACE*:.

BB. Cells of ovary 1 : stamens 8 34. STACHYURACE.K.

Cohort 6. MALVALES. Stamens usually c or monadelphous;
sepals valvate: ovary septate; placentae axile.

A. Anthers 1-celled; pollen rough: herbs
or woody 35. MALVACE*.

AA. Anthers 1- to several-celled: pollen
smooth: woody plants 36. BOMBACACE*.

AAA. Anthers 2-celled: fls. with staminodia
and queer stamen-tube : woody
plants 37. STERCUUACE*:.

AAAA. Anthers 2-celled; stamens nearly free;
no staminodia: ovule often pendulous
with raphe toward axis.

B. Petals ordinary: herbs or woody 38. TILIACE-E.
BB. Petals firm, often hairy or incised:

woody plants 39. ELJEOCARPACEJS.

Anomalous Group. Stamens co
; sepals

valvate: carpel 1: ovary 1-celled: fls. reg-
ular: Ivs. compound: herbs or woody

(Mimoesse, incl. in Leguminosffi.)

Series 2. DISCIFLOR.E. Calyx usually inserted under the ovary;
petals in 1 series: stamens usually definite, inserted within or upon
or around the receptacle, which is usually expanded as a disk within
the calyx: ovary usually free, or imbedded in the disk. (See Fla-
courtiacese and Trapacese.)

Cohort 1. GERANIALES. Disk usually a ring between stamens,
or adnate to staminal tube, or reduced to glands alternating with
the petals, rarely 0: ovary commonly lobed, rarely entire or sub-
apocarpous; ovules 1-2 in each cell, pendulous; raphe toward axis.

(See StackhousiacesB. )

A. Ovary more or less lobed or grooved.
B. Anthers elongated; disk enlarged in

fr 51. OCHNACE.E.
BB. Anthers normal.

c. Calyx-lobes 5, all or mostly with 2
glands outside: woody 42. MALPIQHIACE.E.

cc. Calyx-lobes not biglandular.
D. Foliage glandular-dotted: car-

pels sometimes separate 49. RUTACE*.
DD. Foliage not glandular-dotted.

E. Lvs. usually opposite, com-
pound 43. ZYOOPHYLLACE.C.

EE. Lvs. alternate.
F. Disk well developed, irregu-

lar; petals often irregular;
ovary usually open above:
herbs, rarely shrubs.
(See No. 18, Resedacea:.)

6

TT, Disk well developed, regu-
lar: petals regular: ovary
closed: woody plants 50. SIMARUBACEA.

FFF. Disk indistinct, otherwise
as in the last: herbaceous.

a. Ovule solitary: stamens
6-10.

H. Fr. dehiscent: stamens
connate at base; fls.

regular or irregular. .44. GEHANIACE^E.
HH. Fr. mdehiscent: sta-

mens free; fls. irregu-
lar: ovule pendulous..45. TROP-EOLACE.*.

HHH. Fr. indehiscent: sta-
mens free: fls. regu-
lar: ovule ascending..46. LlMNANTHACEA.

ao. Ovules several: fr. dehis-
cent.

H. Stamens 10: fls. regu-
lar 47. OXAUDACE*.

HH. Stamens 5: fls. irregu-
lar 48. BALSAMINACCA.

AA. Ovary entire.
B. Stamens monadelphous, at least

below : woody plants.
c. Stamen-tube stipitate; disk vari-

ous 53. MELIACE*.
cc. Stamen-tube sessile ; disk 0.

D. Petals not appendaged: fr. cap-
sular 40. LINAGES.

DD. Petals appendaged: fr. drupace-
ous 41. EBYTHROXYLACE.B

BB. Stamens free.

c. Ovules several or many.
D. Mostly herbaceous plants. (See

No. 17, Capparidaceae. )

DD. Woody plants. (See No. 22,
Flacourtiacese. )

cc. Ovules 1-2 52. BURSERACE.E.

Cohort 2. OLACALES. Disk cup-shaped or ring-shaped, free, or
bearing the stamens and petals on its edge: ovary 1-oo-celled,
entire ; ovule solitary, pendulous ; raphe away from axis.

A. Petals or corolla-lobes usually valvate:
woody 54. OLACACE^E.

AA. Petals or corolla-lobes imbricate or
convolute.

B. Fr. drupaceous, slightly fleshy, 3-18-
stoned

; stones 1-seeded : fls. not
racemose: woody 55. AQUIFOLIACK.E.

BB. Fr. crustaceous or spongy, 2-4-
celled, 1-4-seeded: fls. racemose:
woody 56. CYRILLACE.E.

Cohort 3. CELABTRALES. Disk tumid or adnate to the calyx
or covering its base: stamens inserted around the disk or affixed to
its margin: ovary usually entire; ovules usually 2 in each cell, erect:
raphe turned toward axis: Ivs. simple or rarely compound.

A. Calyx valvate; petals small, concave;
stamens opposite the petals: woody.. ..59. RHAUNACE.E.

AA. Calyx imbricate.
B Stamens alternate with the petals,

the latter imbricate,
c. Petals spreading: calyx small:

woody 57. CELASTHACE.E.
cc. Petals erect, often connate: calyx-

tube hemispherical: herbs 58. STACKHOUSIACE.*:
BB. Stamens opposite the petals, the lat-

ter valvate, dropping off early:
woody, rarely herbaceous 60. VITACE^E.

(Incl. LeeaceaO

Cohort 4. SAPINDALES. Disk various; stamens variously
inserted on the disk: ovary entire, or more often lobed, or suba-
pocarpus; ovules commonly 1-2 in each cell, arcending, with raphe
toward axis, or reversed, or solitary and pendulous from an ascend-
ing funicle, rarely c and horizontal: Ivs. pinnate, rarely simple
(No. 62) , or (No. 65) digitate.

A. Carpels 2 : fr. a samara 62. ACERACE.E.
AA. Carpels 2-3 :fr. a drupe, 1-seeded 61. SABIACEAI.

AAA. Carpels 3-5: fr. rarely samaroid in

Sapindacese.
B. Bark containing resin: disk intra-

staminal 67. ANACARDIACE.E.
BB. Bark not resinous, or, if so, disk

extrastaminal.
c. Endosperm abundant; embryo

straight.
D. Disk intrastaminal ; carpels 3 63. STAPHYLEACEA.

DD. Disk extrastaminal; carpels 4-5..64. MELIANTHACEJE.
cc. Endosperm sparse or wanting;

embryo curved : disk extra-
staminal. (See Sapindacese,
No. 66.)

D. Lvs. opposite, palmately com-
pound 65. HIPPOCASTA-

DD. Lvs. alternate, variously com- [NACE.E
pound, or simple 66. SAPINDACEJB.
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Anomalous Families. Disk 0: sepals and
petals 5: stamens 10; carpels 5-10, distinct:

ovule solitary, pendulous ; raphe away
from axis. Approaches Thaiami florae 68. CORIARIACEA.

Disk investing calyx-tube: stamens 10,
of which 5 have no anthers: ovary 1-celled,
with 3-parietal placentae; ovules c. Ap-
proaches Calyciflorce 69. MORINGACE.S.

Series 3. CALYCIFLOR.E. Petals in 1 series: stamens or
definite, inserted with the petals and sepals on the edge of the cup-
shaped receptacle (hypanthium), or on a disk lining the latter:

ovary often adnate to this receptacle; and therefore inferior. (See
also Calycanthacese.)

Cohort 1. ROSALES. Carpels superior solitary or free or united
only at base, sometimes to the apex and then rarely inferior: styles
distinct, rarely united in a column and easily separated (styles
connate in some Bruniacete and Saxifragaceae). (See also Tropceo-
lacete and Capparidacese. )

A. Endosperm rare.
B. Fr. a legume, when rarely otherwise

the corolla is either papilionaceous
or the stamens are very numerous
and exserted: Ivs. usually com-
pound with pulvini 70. LEGOMiNOSEa:.

BB. Fr. not a legume, either a follicle,

drupe, pome, achene or aggregate:
Ivs. simple or compound without
pulvini 71. ROSACES.

AA. Endosperm moderate or copious.
B. Plants insectivorous.

c. Lvs. bearing many tentacles tipped
with capitate viscid glands:
herbs 76. DROBERACE.K.

cc. Lvs. bearing pitchers 74. CEPHALOTACEA.
BB. Plants not insectivorous.

c. Carpels 5, rarely 3 or more, sepa-
rate, with a scale at the base of

each, superior: ovules many:
often fleshy plants: herbs 75. CRASSUI.ACK.K.

cc. Carpels 2 to several, rarely sepa-
rate, no scale at the base: plants
not conspicuously fleshy.

D. Ovary usually 2-celled, usually
superior; ovules c

, usually
axile: fr. a caps, or berry or
follicle.

E. Lvs. opposite, stipulate 73. CUNONIACEJC.
EE. Lvs. alternate, or opposite and

exstipulate 72. SAXIFRAGACEJS.
DD. Ovary 2-celled, inferior or

rarely superior; ovules l-o,
pendulous or axile: fr. a woody
2-valved caps., with a sepa-
rating inner layer of different
texture 77. HAMAMELIDACE^E.

DDD. Ovary 1-4-celIed, usually infe-

rior; ovules 1 to several, pendu-
lous: fr. indehiscent or cocci

irregularly and tardily dehis-
cent.

E. Plants heath-like: stamens
and petals 5 78. BRCNIACE.*.

EE. Plants ordinary: stamens
often many 79. HALORAGIDACE.X.

Cohort 2. MYRTALES. Ovary syncarpous, inferior or inclosed
in a cup-shaped receptacle, usually divided into cells; style undi-
vided; ovules 2- in the cells.

A. Ovules pendulous from apex of cells:

woody.
B. Ovary 2-6-celled 80. RHIZOPHORACEA.

BB. Ovary 1-celled 81. COMBRETAc.fi.

AA. Ovules affixed to the inner angles of the
cells or to basilar placentae, ascending,
horizontal or pendulous.

B. Stamens
, rarely definite: woody.

c. Oil-glands in foliage; sieve-tubes
in pith-rays 82. MYRTACE^E.

CC. Oil-glands absent; no sieve-tubes
in pith-rays 83. LECYTHIDACEJE.

BB. Stamens definite, rarely o.
c. Calyx-lobes usually imbricate or

open; anthers curved, usually
opening by pores at the apex;
connective usually appendaged
or thickened 84. MELASTOMACE.

OC. Calyx-lobes usually valvate;
anthers normal, not appendaged,
opening longitudinally.

D. Ovary superior; petals corru-
gated 85. I.YTHRACE-E.

DD. Ovary inferior or half-inferior.
E. Carpels in stories, superim-

posed: petals corrugated. . ..86. PUNICACE*.
EE. Carpels in 1 whorl: petals

convolute 87. ONAORACE.*,

EKE. Carpels in 1 whorl: petals
imbricate ; a dentate or

wavy cup-shaped disk under
ovary: water-plants 88. TRAPACE.E.

Cohort 3. PASSIFLOKALES. Ovary syncarpous, inferior, semi-
inferior, or inclosed in the hollow receptacje, rarely exserted, 1-
celled with parietal placentation, or divided into cells; ovules l-oo ;

styles united or distinct from the base.

A. Crown inserted on calyx-tube or within
petals, single, double or multiple 90. PA&SIFLORACEX.

AA. Crown 0.

B. Fls. bisexual (see Caricacese); petals
unlike the sepals: foliage-hairs
stinging or rigid or queerly con-
structed 89. LOASACE*.

BB. Fls. unisexual.
c. Stamens 5 or 10: perianth of the

2 sexes unlike 91. CARICACE*:.
cc. Stamens usually 3: perianth of

both sexes similar 92. CUCURBITACE^E.
ccc. Stamens oo : perianth of the 2 sexes

often unlike 93. BEGONIACE.G.

Cohort 4. FICOIDALES. Ovary syncarpous, inferior or superior.
divided into cells with sub-hasilar placentation, or rarely 1-celled
with parietal placentae; ovules l-c; styles distinct or united to
near apex ; embryo curved or excentric.

A. Calyx-lobes, petals and stamens usually
oo : ovary 1-celled 94. CACTACEJE.

AA. Calyx-lobes usually 4-5: ovary 2-c-
celled 95. AIZOACE,E.

Cohort 5. UMBELLALES. Ovary syncarpous, inferior, crowned
by the disk, divided into celts, or 1-carpelled; styles distinct or
united part way; ovules solitary and pendulous in the cells.

A. Fr. separating into 2 dry indehiscent

carpels 96. UMBELLIFER.E.
AA. Fr. usually drupaceous, the stones dis-

tinct but not separating naturally.
B. Lvs. compound, or simple, and pal-

mately veined 97. ARALIACS*.
BB. Lvs. simple, pinnately veined.

c. Ovules 2 in each cell: ovary 1-

celled: raphe toward axis: fls. in
catkins: Ivs. opposite 98. GARBYACE*.

cc. Ovule 1 in each cell.

D. Raphe toward axis: ovary 1-
celled : Ms. in heads : Ivs.

alternate 99. NYSSACE.E.
DD. Raphe lateral: ovary 1-2-celled;

fls. in cymes: Ivs. alternate. . . . 100. ALANGIACE.E.
DDD. Raphe exterior: ovary 1-5-

celled: fls. in heads or cymes:
Ivs. opposite or alternate 101. COHNACEJE.

Subclass 2. GAMOPETAL^. Calyx and corolla both present,
the petals usually more or less united: stipules present only in the
Rubiacese and Loganiacete, rarely in ihe Caprifoliacese: corolla

polypetalous in some Ericaceffl, in Monotropaceae, Pyrolace, Cleth-
racese, some Styracacese and Oleaceae; also in Galax, Statice,

Lysimachia; corolla gamopetalous in some Fouquieriacese, Stack-
housiacese, Ixjguminosaj, Fumariacece, Polygalacese, and Oxali-
daceae of the Polypetalae.

Series 1. IXFER-B. Ovary inferior (see Ericacete): stamens an

many as lobes of the corolla, rarely fewer.

Cohort 1. RUB iALES. Stamens affixed to the corolla: ovary
2- oo -celled; cells l-o-ovuled: Ivs. opposite or whorled.

A. Fls. regular or irregular: stipules
usually absent 102. CAPRIFOLIACE.'E.

AA. Fls. regular: stipules present, inter-

or intrapetjolar, various in form,
sometimes like the Ivs. and disposed
in the same whorl with them 103. RUBIACE^E.

Cohort 2. ASTERALES. Stamens affixed to corolla: ovary of the
2-merous pistil 1-celled, 1-ovuled.

A. Anthers free: Ivs. opposite or whorled.
B. Endosperm 104. VALERIANACE.B.

BB. Endosperm present 105. DIPSACACE^E.
AA. Anthers united in a ring around the

style except in a few genera: Ivs.

alternate or opposite 106. COMPOSITE.

Cohort 3. CAMPANALES. Stamens usually free from the corolla:

ovary 2-6-celled ; the cells usually oo-ovuled: Ivs. usually alternate.

107. CAMPANULACE.E.
(Incl. Lobeliacese.)

Series 2. HKTEROMEK.K. Ovary usually superior: stamens free

from the corolla, or opposite the lobes or twice as many, or 0, or,

if borne on the corollan, the alternate with its lobes and equal in

number to them; carpels more than 2.
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Cohort 1. ERICALBS. Stamens twice as many a* the corolla-

lobes, or aa many and opposite them: ovary 2- o -celled; ovules
numerous (except in Epacridaceae): fr. fleshy or berry-like.

A. Anthera dehisce by an apical crack or

pore, often produced into a tube; sta-

mens usually 8 or 10 (5 in some
Ericaceae).

B. Chlorophylless plants: polypetalous.108. MONOTROPACE*.
BB. Chlorophyll-bearing plants.

c. Anthers inverted, at least at first;

polypetalous.
D. Ovary 3-celled: shrubs 109. < 'i KTHHM K.V:.

DD. Ovary 5-celled: low or acaules-
ceiit plants 110. PYROLACE.B.

cc. Anthers erect; rarely polypetalous
(Ledum) 111. ERICACEAE.

AA. Anthers dehisce by longitudinal fis-

sures (see also Epigaea); stamens 5.

B. Plants shrubs or trees: carpels 4-5.. . . 112. EPACRIDACE.
BB. Plants low or acaulescent: carpels 3. .113. DIAPENSIACE^.

Cohort 2. PRIMOLALES. Stamens as many as the corolla-lobes
and opposite them; ovary 1-celled; placentae free-central or basal.

A. Ovary 1-ovuled 114. PLUMBAQINACE.-E.
AA. Ovary 2 to many-ovuled.

B. Fr. capsular: herbs 115. PRIMULACE.*.
BB. Fr. indehiscent: trees or shrubs 116. MYRSIXACE*.

Cohort 3. EBENALES. Stamena as many as lobes of the corolla
and opposite them or twice as many, or ; ovary 2-co-celled; seeds

usually few and rather large: woody.

A. Fls. usually bisexual; stamens usually
borne on the corolla.

B. Stamens 15-oo: ovary inferior, 2-5-
celled 117. SYMPLOCACE.E.

BB. Stamens 5-10: ovary superior.
c. Ovary 1-celled at top 118. STYRACACE.E.

cc. Ovary 4-co-celled 119. SAPOTACE.E.
AA. Fls. dicecious; stamens usually free

from corolla 120. EBENACE.& .

Series 3. BICARPELLAT^E. Ovary usually superior: stamens
alternate with corolla-lobes, as many as them or fewer: carpels 2,

or rarely 1 or 3.

Cohort 1. GENTIANALES. Corolla regular: stamens alternate
with corolla-lobes and equal to them in number, or, if fewer,
usually alternate with carpels: Ivs. usually opposite.

A. Stamens 2, alternate with the carpels,
rarely 4; stigma terminal; ovary
2-celled ; ovules affixed to septum :

rarely herbaceous 121. Oi KACK.E.
AA. Stamens and corolla-lobes usually 5,

sometimes 4, rarely co.

B. Ovary usually compound, with 2 or 3
(rarely 4 or 5 ) cells or placentae,

c. Caps, mostly 2-celled : Ivs. con-
nected by transverse lines or stip-
ules 122. LOGANIACE^E.

CC. Caps, mostly 1-celled, with parie-
tal placentae: Ivs. not connected
as above 123. GENTJANACE-E.

BB. Ovaries 2, usually becoming follicles,

c. Anthers permanently attached to a
targe stigmatic body ; pollen
mostly in waxy masses 124. ASCLEPIADAGES.

cc. Anthers distinct or merely con-
nivent; pollen ordinary 125. APOCYNACE..

Cohort 2. POLEMONIALES. Corolla regular: stamens as many
as lobes of corolla: Ivs. usually alternate: ovary l-o-ovuled.

A. Pistil 3-merous ; corolla-lobes con-
volute 126. POLEMONIACE.S.

AA. Pistil not 3-merous.
B. Corolla-lobes imbricated or rarely

convolute.
c. Style usually deeply 2-cut, or even

split into 2 distinct styles: caps.
1-celled, 2-valved, with 2 parie-
tal or introflexed placentae, or
sometimes 2-celled 127. HYDROPHYLL-

cc. Style usually entire or shortly 2- [ACM:.
cut, rarely otherwise; ovary 4-

ovuled, usually 4-lobed and
maturing as 4 separate or

separable nutlets; or not lobed,
3-^l-celled, and separating when
ripe into 2 or 4 nutlets 128. BORAQINACE.E.

BB. Corolla-limb more or lesa plicate or

rarely imbricate.
c. Ovary 2-celled (sometimes 3- or

spuriously 4-celled, becoming a
globular 4-6-seeded caps. : seeda
basal 129. CONVOLVULACE-B.

cc. Ovary 2-celled (rarely 3-5-celled),
with numerous ovules on ex-

panded axillary placentae, be-
coming a pod or berry 130. SoLANACE*.

ccc. Ovary 5-30-celled, 5-30-lobed,
often transversely as well as

longitudinally so 131. NOLANACEJC.

Cohort 3. PERSONALES. Corolla usually irregular or oblique:
posterior stamen differing from the others, abortive or even absent:
carpels co-ovuled, or with 2 ovules, one above the other.

A. Seeds usually with endosperm: ovary
perfectly 2-celled; placentae central.. .132. SCROPHULARIA-

AA. Seeds without endosperm. {CE.E.
B. Plants insectivorous, often aquatic:

ovary 1-celled, globose, with a free-
central or basal placenta 133. LENTIBULARIA-

BB. Plants not insectivorous; not aquatic. (<)*;.

c. Seeds winged: ovary 2-, rarely 1-,
celled: trees or climbing shrubs.. . 134. BIONOMACE.E.

cc. Seeds not winged.
D. Ovary 1-celled or falsely 2-4-

celled.

E. Fr. straight or spiral 135. GEHNERIACE*.
EE. Fr. falcate-rostrate 136. MARTYNIACE.*.

DD. Ovary 2-4-celled.

E. Plant very mucilaginous: no
hooks among seeds: fr. often
hooked or spiny 137. PEDAUACE.K.

EE. Plants not conspicuously mu-
cilaginous: hooks in caps,
aiding in seed-dissemination.138. ACANTH A<JK.K.

Cohort 4. LAMIALES. Corolla usually irregular or oblique: pos-
terior stamen smaller than the others, usually abortive or quite
deficient: carpels with 2 ovules placed side by side, or else 1-ovuled

A. Fr. not divided into 4 nutlets: ovary
not 4-lobed.

B. Ovary 1-celled, 1-ovuled.
c. FLs. in heads: plant often heath-

like 139. GLOBULARIACEA.
cc. Fls. in slender interrupted spikes. . . 140. PHRYMACE-E.

BB. Ovary 2-10-celled.
c. Cells with 2-10 ovules: trees or

shrubs 141. MYOPORACE*.
cc. Cells with 1 ovule: herbs or shrubs. 142. VEBBENACEJB.

\A. Fr, divided into 4 nutlets: ovary 4-
lobed 143. LABIATE.

Anomalous Family. Remarkable for
its scarious 4-lobed corolla: stamens few;
ovary 1-4-celled: fr. a circumscissile caps.,
or rarely indehiscent; seeds peltate 144. PLANTAQINACE*.

Subclass 3. APETAI..EOR MONOCHLAMYDE.B. Corolla wanting
or undifferentiated from the calyx (except in some Euphorbiacete
and one genus of Phytolaccaceae), and sometimes also the calyx
wanting; perianth simple, the lobes or segms. in 1 or 2 series,

similar among themselves and usually calyx-like, sometimes
minute or wanting. (See also Ranunculacese, Flacourtiaceae,

Menispermaceffi, Trochodendracese, Rosaceie, Lythraceae, Ona-
graceae, Hamamelidaceae, Rutaceae, Aceraceae, Rhamnaceee, Eueom-
miacese, Cornacefe, and Caryophyllacese with corolla sometimes
absent.)

Series 1. OURVEMBHYK.K. Embryo curved, excentric, lateral or

peripheral, rarely straightish, subcentral and narrow (Polygon-
acese); ovule solitary in the ovary or in each carpel or in the Ama-
rantaceae more then 2 ovules erect in the center of the cell: fls.

bisexual or, in a few genera, unisexual or polygamous; petals very
rarely present; atamens as many as the perianth-segins. or fewer,

rarely more.

A. Fr. the hardened or membranous
closed base of the corolla-like peri-
anth with a utricle inclosed 145. NYCTAQINACE.SJ.

AA. Fr. a utricle; ovule not prthotropous;
embryo annular or spiral: perianth
mostly persistent, small 4-5-lobed,
or parted, or 0.

B. Perianth herbaceous, or scarious at
the margin, persistent; - stamens
perigynous; style branched or

styles 2-3: stipules scarious

(Illecebracese, incl. in Caryophyllacea).
BB. Perianth dry, chaff-like, not herba-

ceous, subtended by a bract and 2
bractlets; stamens hypogynoua or

perigynous; filaments connate at

base; style simple or 2-3-fid:

stipules 146. AMARANTACEA
BBB. Perianth-lobes or -segms. membran-

ous or herbaceous ; stamens hypogy-
nous or perigynous, nearly always
free; style simple or 2-3-lobed, or

styles 2-5: stipules none 147. CHBNOPODIACIA.
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AAA. Fr. composed of I to several carpels,

which are crowded or connate in a
ring, each with a style, baccate, cori-
aceous or aamaroid ; ovule not ortho-

tropous; embryo coiled: stamens
hypogynous; perianth herbaceous or
coriaceous, rarely membranous 148. PHYTOLACCACE<E.

AAAA. Fr. an achene, triangular or lens-

shaped; style branched or styles 2-3;
ovule orthotropous; embryo straight:
perianth herbaceous, membranous or
colored, rarely adherent to base of

ovary: usually a stiputar sheath at
each If.-node 149. POLYGONACEJJ.

Series 2. MrJunovuLAT^ TERRESTREB. Terrestrial herbs or
shrubs, often climbers : ovary syncarpous ; ovules in each cell or on,
each placenta numerous.

A. Fls. dioecious; ovary superior: Ivs.

bearing tendrils and pitchers 150. NEPENTHACE.E.
AA. Fls. bisexual; ovary inferior: Ivs. with-

out tendrils and pitchers 151. ABI8TOLOCHIA-
ICEJE.

Series 3. MICREMBRYE.E. Ovary syncarpous, monocarpous or
apocarpous; ovules solitary for each carpel, rarely 2 or few; endos-
perm copious, fleshy or mealy; embryo minute.

A. Perianth 0.
11. Lvs. alternate: carpels 3-4: ovules 2

to several : stamens 3-6 152. SAURURACE.E.
BB. Lvs. alternate, rarely opposite or

whorled: carpel 1: ovule 1, basal:
stamens 2^ 153. PIPERACEJS.

BBS. Lvs. opposite: carpel 1: ovule 1,

pendent : stamens 1-3 154. CHLORANTHACE.E.
AA. Perianth calyx-like.

B. Carpel solitary: perianth of 3 parts,
connate 155. MYRISTICACB.B.

BB. Carpels several, together with the
stamens scattered over the face of
the cup-shaped receptacle 156. MONIMIACE.E.

Series 4. DAPHNES. Ovary monocarpous, 1-celled, rarely syn-
carpous with 2-4 cells; ovules solitary, or twin and side by side in
the ovary or in each cell, rarely a few pairs superposed.

A. Radicle superior; ovule solitary, pendu-
lous.

B. Anthers dehiscing by uplifting
valves, rarely laterally dehiscent:
perianth-tube short, lobes 6 or 4,
in 2 series, usually imbricated :

ovary 1-celled : woody 157. LATTRACE*.
BB. Anthers normal: perianth-tube long;

lobes 4-5, imbricated: ovary 1-2-
celled: woody 158. THYMEL*ACE;E.

AA. Radicle inferior.
B. Perianth-tube cylindraceous; lobes

4, valvate; stamens as many and

opposite them: ovule erect or pen-
dulous, or geminate, rarely 159. PROTEACE.E.

BB. Perianth-tube medium, constricted
above the ovary, persistent at base,
deciduous above; lobes 2 or 4; sta-
mens twice as many as the lobes:

silvery-scaly plants: woody 160. ELJEAGNACEJC.

Series 5. ACHLAMYDOSPORE.E. Ovary 1-celled; cells 1-3-ovuled;
cells and ovules often inconspicuous before anthesis; endosperm of
seed without a coat, either free in the pericarp or attached to its
walls: plants often parasitic.

A. Ovule 1, not easily distinguishable
from ovary 161. LORANTHACE^E.

AA. Ovules 13, pendulous from summit of
free-central placenta 162. SANTALACE^B.

Series 6. UNISEXUALES. Fls. unisexual; ovary syncarpous or
monocarpous; ovule solitary or in pairs side by side in the ovary or
in each cell: trees or shrubs, rarely herbs.

A. Ovary 1-celled.
B. Ovule

solitary; stamens 2 to many.
c. Fls. of both sexes in globose long-

peduncled pendent heads,
crowded very densely on a cen-
tral receptacle: radicle inferior:

woody. 163. PLATANACEJB.
cc. r Is. not as above : radicle superior.

D. Male perianth free from the
bract; stamens as many as its
lobes and opposite them, or by
abortion fewer, rarely numer-
ous.

B. Stamens uncoiling elastically.
r. Ovule suspended, anatro-

pous 164. MOHACE.K.
FF. Ovule basal, orthotropous. .165. UBTICACEA.

EE. Stamens not elastic: ovule
suspended, anatropoua 166. ULMACE..

DD. Male perianth wanting, some-
times grown to the bract in

Juglandaceee; stamens co
,

often 2 in Myricacese.
B. Lvs. pinnate: male fls. in

catkins: woody 167. JUGLANDACE.
EE. Lvs. simple: male infl. spicate,

subamentaceous: woody.
F. Carpel 1; placenta parietal:

ovule amphitropous 168. LEITNEHIACE.
FF. Carpels 2; placenta basal:

ovule orthotropous 169. MYRICACE.
BB. Ovules 2; stamen 1: equiseturn-like

plants; woody 170. CASUARINACE*.
AA. Ovary 2-3-celled, rarely more-celled.

B. Endosperm usually copious: fr.

usually separating into 2-valved
berries, sometimes fleshy and inde-
hisccnt, or various: infl. various.

c. Hypogynous disk present: micro-
pyle externally directed; juice
often milky 171. EUPHORBIACE*.

cc. Hypogynous disk absent: micro-
pyle toward axis; no milky juice. .172. BUXACE*.

BB. Endosperm 0: fr. a nut: male infl.

usually in catkins: woody,
c. Carpels 2: pistillate fls. usually in

spikes 173. BETULACE.*:.
cc. Carpels 3: pistillate fla. not in

spikes 174. FAGACE.E.

Series 7. Anomalous Families. Somewhat related to the Uni-
eexuales.

A. Fls. in catkins: caps. 2 4-valved:
woody 175. SALICACE.E.

AA. Fls. axillary, or rarely in a terminal
head : drupe 2- -stoned

, stones
1-seeded: low shrubs 176. EMPETRACE^E.

Class 2. GYMN08PERM.E. Ovules naked upon a scale, bract or
disk: cotyledons 2 or more: fls. unisexual.

A. Lvs. undivided.
B. The Ivs. fan-shaped: fls. in pairs 177. GINKGOACE.*:.

BB. The
lys.

not fan-shaped.
c. Perianth present: no resin-tubes,

but true vessels in wood 178. GNETACE^G.
cc. Perianth wanting: no true vessels,

but resin-tubes present.
D. Ovule solitary, arillate 179. TAXACE.E.

DD. Ovules in cones, not arillate 180. PINACEJE.
AA. Lvs. pinnatisect, ample, crowded at

apex of the woody st.: fls. of both
sexes in cones 181. CYCADACE-G.

Subdivision 2. MONOCOTYLEDONS. St. without central pith
or annular layers, but having the woody bundles distributed irregu-
larly through it (a transverse section showing the bundles as dots
scattered through the cellular tissue): embryo with a single cotyle-
don: early Ivs. always alternate: parts of the fl. usually in 3*s,
never in 5's: Ivs. mostly parallel-veined.

Series 1. MICROSPERM^:. Perianth corolla-like, at least inside:
ovary inferior, 1-celled with 3 parietal placentae, or rarely 3-celled
with axile placenta: seeds very small and numerous; without
endosperm.

A. Fls. regular, usually unisexual; sta-
mens usually 2, 6, or9: aquatic herbs. 182. HYDROCHARI-

AA. Fls. usually very irregular; stamens and
"

[TACEE
styles connate into a column; anther
1, rarely 2: terrestrial or epiphytic
herbs, rarely climbers 183. ORCHIDACEJE.

Series 2. EPJGYN.B. Perianth corolla-like, at least within: ovary
generally inferior: endosperm copious.

A. Fls. normally unisexual; stamens 6, or
those opposite the inner perianth-
lobes imperfect or deficient; ovary
3-celled: seeds 2 184. DIOSCOREACE.E.

AA. Fls. normally bisexual, sometimes
polygamous or otherwise.

B. Stamens regular; perianth regular
or nearly so : embryo small, in-
cluded in the endosperm.

c. Ovary 1-celled; endosperm solid;
embryo minute : stamens 6,
hooded 185. TACCACE<.

CC. Ovary usually 3-celled.
D. Stamens 3, opposite the outer

lobes: endosperm horny 186. IRIDACE/E.
DD. Stamens 6, rarely 3 and opposite

the inner lobes, rarely oo
;

endosperm fleshy.
E. Placentae scarcely intruding. . .187. AMARYLLIDACEA.
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EE. Placentae intruding lamella-

like, and peltate 188. VELLOSIACE.E.

BB. Stamens 1 or 5 perfect, the other 5

or 1 , variously changed into

antherless staminodia; fls. irregu-
lar: embryo in a central canal of

endosperm, straight, incurved, or

horseshoe-shaped .

c. Fertile stamens 5 189. MUSAGES.
cc. Fertile stamen 1.

D. Staminodium 1, often traces of

more ; a ligule at top of

petiole; anther 2-celled 190. ZINOIBERACE.*;.

DD. Staminodia 5; no ligule; anther
1-celled.

E. Ovary-cells 1-seeded: a joint
at summit of petiole. ..,'... 191. MABANTACE^E.

EE. Ovary-cells o-seeded:nojoint.!92. CANNACE*.
BBB. Stamens regular or nearly so: peri-

anth regular: embryo in a small

marginal cave or pit of endosperm,
rarely much intruded, never
wholly included.

c. Endosperm mealy: perianth calyx-
like outside; stamens 6: Ivs.

rigid 193. BROMELI A.CE&.

cc. Endosperm fleshy: perianth
corolla-like or woolly outside;
stamens sometimes 6 and equal,
sometimes 1-3 and slightly dis-

similar, or 3 opposite the inner

(Hffimodoracese, mostly incl. in Liliaceae and Amaryllidacese. )

Series 3. CORONARIE.E. Perianth corolla-like, at least inside:

Ovary free, rarely shortly adnate at the base: endosperm copious.

A. Embryo minute or more or less elon-

gated, included in fleshy or horny
endosperm : perianth regular : sta-

mens 6: ovary usually 3-celled 194. LILIACE.E.

AA. Embryo straight, in a central canal of

mealy endosperm: perianth regular or

irregular, from a spathe; stamens 3
or 6: ovary 1- or 3-celled 195. PONTEDERIACE.*.

. Embryo marginal, lying in mealy en-

dosperm and under a little callosity
of the seed-coat: perianth regular or

slightly irregular, of 3 herbaceous

sepals and 3 deliquescent colored

petals: some stamens usually sterile

and altered; stamen-hairs conspicu-
oua 196. COMMELINACE^;.

Series 4. CALYCINE.E. Perianth calyx-like, small, somewhat
rigid or gluraaceous, or rarely herbaceous: ovary free; endosperm
copious,

A. Fr. a 3-valved, many-seeded caps.;

embryo included in more or less

fleshy endosperm: plant grass-like.. . .197. JUNCACE.E.
AA. Fr. berry- or drupe-like, 1-seeded,

rarely 2-3-seeded; embryo immersed
in a small pit near the periphery of

the endosperm: palm-like plants 198. PALMACE.E.

Series 5. NUDIFLOR.. Perianth 0, or reduced to scales or bris-

tles; ovary superior; carpels solitary or, if more, syncarpous, l-oo-

ovuled: seeds usually with endosperm.

A. Plants minute, thalloid, 1-3 lines wide,

aquatic: fls. solitary or in pairs from

marginal fissures 199. LEMNACE-E.
AA. Plants larger: fls. on spadices.

B. Fls. dio3cious; perianth 0; carpels
usually confluent in clusters;

spadices clustered or panicled :

stiff plants 200. PANDANACE.E.
BB. Fls. dicecious, or monoecious in differ-

ent spadices; perianth 0, or the

short segms. distinct or connate;

spa< tires solitary: stiff plants... . . . .201. CYCLANTHACE*.
BBB. Fls. monoecious in different spadices,

ran-ly dicecious; perianth reduced
to membranous scales or thread-
like chaff; spadices rarely solitary:
reed-like marsh plants . . 202. TTFBACKB.

BBBB. Fls. bisexual, or monoecious in same
spadix, rarely dioscious; perianth 0,

or of 4 membranous or fleshy im-
bricate scales ; spadices solitary :

herbaceous or fleshy plants 203. ARACE*:.

Series 6. APOCARP.E. Perianth in 1-2 series, or 0: ovary supe-

rior; carpels solitary, or, if more, distinct: seeds without endosperm.

A. Embryo complicate or horseshoe-

shaped: periarith-segms. 6, in 2 series,

tlif inner petaloid.
B. Ovules 1. rarely 2-3, basal 204. &UBUCB*

BB. Ovules numerous, borne between the

margins and midrib of the carpel... . 205. BUTOMACEJB.

AA. Embryo curved: perianth of 4 her-

baceous segms., or 0: ovule solitary. . .206. NAIADACEJE.

AAA. Embryo straight: perianth of several

petaloid parts: ovules 2-6 207. APONOOETONA-
[cmm.

Series?. GLDMACE. Fls. disposed in spikes or spikelets which
are variously arranged; bracts of the spikelct scale-like (glumes),

usually imbricate; perianth-segms. small, scale-like, bristle-like,

or 0; ovary 1-celled, 1-ovuled: seeds with endosperm.

A. Fr. an achene; seed free from the peri-

carp; palets and lodiculesO 208. CYPERACE.B,

AA. Fr. a caryopsis; seed usually adherent
to pericarp; palets ana lodicules

present 209. GHAMINE.E.

Other families, of which plants are more or less in cultivation

and described in this Cyclopedia, are: Adoxacese (AdoxaJ, Basei-

lacese (Anredera), Candolleacese (Candollea), Caryooaraceae

(CaryocarJ , Datiscacese (Datisca) , Frankeniacesp (Frankenia),

Goodeniacece (Goodenia, Scsevola), Ineacinaceffi (Pyrenacantha),
Orobanchaceie (Aphyllon), Restiacese (Restio), Turneracea- (Tur-

nera), Vochysiacese (Vochysia).

Division 2. PTERIDOPHYTA. Bearing spores instead of seeds,

but with a usually separate more insignificant stage which beara

sexual organs. Ferns, lycopods, horsetails and the like.

A. Plants like large moss-plants, with
scale- or needle-like Ivs.

B. Spores all alike, minute 210. LYCOPODIACE-E.

BB. Spores of two kinds, larger (mega-
spores) and smaller (microspores}.211. SELAGINELLACEJB.

AA. Plants consisting mainly of slender-

jointed herbaceous sts. with whorls
of scale-like appressed Ivs. at the

joints 212. EQUIBETACEJE.

AAA. Plants true ferns, with usually ex-

panded Ivs. (Azolla, a moss-like

water-plant is exceptional. } (Fili-

cales.)
B. Ferns epiphytic or terrestrial (one

Ceratopteris partly aquatic) :

spores uniform, minute.
c. Sporangia with thick walls, aris-

ing from tissues beneath the

epidermis.
D. The sporangia in spikes or

panicles 213. OPHIOGLOSSACEx.
DD. The sporangia in round or oval

sori on under surface of ordi-

nary If .214. MARATTIACEJE.
cc. Sporangia walls only 1 cell thick,

derived from epidermis.
D. Small membranous ferns: spor-

angia borne on thread-like pro-
jections along margin of Ivs...215. HYMENOPHYLL-

DD. Usually larger, thicker-lvd. ferns: (ACEJE.

sporangia not on thread-like

projections.
E. Plants terrestrial.

F. Ring of sporangia obsolete;

sporangia in panicles 210. OBMUNDACE.E.
FF. Ring of sporangia apical;

sporangia ovate, sessile... .217. SCHIZ.EACE.E.

FFF. Ring of sporangia vertical.

O. The sporangia mostly
long-stalked: Ivs. pin-
nate or palmate 218. POLYPODIACE.E.

GO. The sporangia mostly ses-

sile or very short-
stalked.

H. Sporangia in sori of

2-8, radiating in a
single plane; lf.-

branching often di-

chotomous: growth
indeterminate 219. GLEICHENIACE*.

BH. Sporangia numerous
in the globose sori:

mostly arborescent.. . 220. CYATHEACE-E.
EE. Plants aquatic, with floating

sterile Ivs. and pod-Iike

sporophylls: sporangia ses-

sile with broad ring or 221. CERATOPTERI-
BB. Ferns, aquatic, unfern-like in appear- [DACE*.

ance; spores of 2 sorts, large

macrospores and minute micro-

spores.
c. Plants floating: Ivs. simple, folded:

microspores and macrospores in

separate sporocarps .222. SALVINIACE-E.
cc. Plants rooting in mud: lys. quadri-

foliate, cloverlike : microspores
and macrospores in the same
sporocarp 223 MARBILEACEJU
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PART II. KEY TO THE GENERA
1. RANUNCULACE^E.

A. Sepals usually valvate: Ivs. opposite 1. Clematis.

AA. Sepals imbricate.
B. Carpels 1-ovuled: fr. an indehiscent aohene.

c. Ovule pendulous; raphe dorsal.

D. Petals conspicuous 2. Adonis.
DD. Petals 0, or very small.

E. Fls. not subtended by involucres... . 3. Thalictrum.

EE. Fls. subtended by involucres remote
from the calyx or close under it.

r. Involucre remote from calyx 4. Anemone.
n . Involucre of 3 simple, sessile Ivs.

closer under the n 5. Hepatica.
FFF. Involucre of 3 compound sessile

Ivs 6. Syndesmon.
cc. Ovules ascending.

D. Petals wanting 7. TraiUvet-

[teria.

DD. Petals 3 to many 8. Ranunculus.

BB. Carpels several- or many-ovuled: fr. usually
dehiscent at maturity, rarely berry-like.

c. Petals large and showy 9. Pxonia.

cc. Petals medium small, deformed, or 0.

D. Fls. irregular.
E. Posterior sepal forms a spur 10. Delphinium.

EE. Posterior sepal forms a hood 11. Aconitum.
DD. Fls. regular.

E. Infl. racemose.
F. Stamens 5 or 10: shrubs 12. Xanthorrh-

FF. Stamens numerous: herbs. [izn.

a. Fr. a berry 13. Actsea.

GO. Fr. consisting of follicles, dehis-
cent 14. Cimicifuga.

EE. Infl, paniculate, or fls. solitary.
F. Lvs. palmately veined or cut; not

ternate.
a. Petals wanting.

H. Ovules many, in 2 series

along the ventral suture. . . . 15. Caltha.

HH. Ovules only 2 16. Hydrasti*.

GO. Petals small or narrow; mostly
nectar-bearing.

H. Sepals commonly deciduous;
petals not 2-lipped, nor
scale-bearing 17. TroUius.

HH. Sepals persistent; broad petals
2-lipped or bearing a scale ... 18. Ifelleborus.

HHH. Sepals deciduous, narrow;
petals bearing a scale 19. Eranthis.

FF. Lvs. ternately or subpinnately de-

compound.
G. Sepals 5-6.

H. Petals spurred 20, Aquilegia.
HH. Petals not spurred; often

small or 0.

i. The carpels connate at the
base or higher 21. Nigella.

n. The carpels free.

j. Carpels stalked 22. Coptis.
jj. Carpels not stalked 23. Isopyrum.

GO. Sepals and petals numerous 24. Anemonop-
[sis.

The genus Callianthemum is also in cultivation.

2. DILLENIACEJE.

A. Anthers adnate, linear: carpels 5-20, partly
connate: upright trees or shrubs 1. DiUenia.

AA. Anthers oblong or rarely orbicular, the cells

parallel and contiguous 2. Hibbertia.

AAA. Anthers versatile, emarginate at the base;
carpels completely connate: fr. a berry:
twining shrubs.

B. Stamens and carpels : winter-buds in-

closed in the swollen base of the petiole. . .. 3. Actinidia.
BB. Stamens 10: carpels 5: winter-buds free 4. Clemato-

[clethra.

3. CALYCANTHACE^E.

A. Stamens 10- : all sepals brownish red 1. Calycanthus.
AA. Stamens 5 : outer sepals white, inner purple ... 2. Meratia.

4. MAGNOLIACE^E,

cc. Stipules present, inclosing young Ivs. in
the bud.

D. Anthers face out 2. Lirioden-
DD. Anthers face in. [dron,

E. Structure bearing the carpels stalked. 3. Michelia.
EE. Structure bearing the carpels sessile.

F. Dehiscence of carpel circumscissle. 4. Talauma.
FF. Dehiscence 2-valved 5. Magnolia.

BB. Fls. unisexual: twining shrubs.

c. Carpels after anthesis spicate 6. Schizandra,
cc. Carpels after anthesis globose-capitate... . 7. Kadsura.

LA. Stamens 4: perianth-segms. 4; fls. in slender

spikes, small: Ivs. palminerved: tree 8. Tetractn-

[tron.

Members of the genus Drimys are sometimes cultivated.

5. TROCHODENDRACE.ffi.

A. Carpels 5-8, sessile, with many seeds: fls. per-
fect : evergreen tree .

f
1

AA. Carpels , stipitate, developing into winged
nutlets with 1 or few seeds: fls. polygamous:
deciduous tree 2. Euptelea.

Trochoden-
[dron.

6. CERCIDIPHYLLACEJE.

The only genus Cercidiphyllum,

7. EUCOMMIACE.E.

The only genus Eucommia.

8. ANNONACE.E.

A. Fr. an aggregation of many carpels closely
crowdea into a spheroid or ovoid mase;
ovules solitary.

B. Carpels fused together with the receptacle

(torus) into a fleshy (often edible) syn-
carpium.

c. Corolla gamopetalous, 3-lobed or 3-

spurred, almost closed, with only a mi-
nute opening above the stamens and
pistils

cc. Corolla polypetalous; petals 6 in 2 series,

inner series sometimes minute or even
wanting, outer petals valvate

BB. Carpels distinct, rigid, polygonal, becoming
detached from the receptacle when
mature; corolla polypetalous, the petals
imbricate or overlapping

AA. Fr. a cluster of distinct carpels, usually stip-

itate, never crowded so closely as to be-

come polygonal or prism-shaped ; ovules

geminate or many in 1 or 2 series.

B. Ovules geminate, vertical, parallel

BB. Ovules horizontal or in 2 vertical rows.

c. Petals narrow, long, strap-shaped
cc. Petals suborbicular to obovate-oblong.

D. Inner petals with their margins invo-

lute, ear-shaped or boat-shaped

DD. Inner petals with margins not involute..

Fuseea, Unona, Uvaria, and Xylopia are also slightly in cul-

tivation

1. Rollinia.

2. Annona,

3. Duguetia.

4. Artabotryt.

5. Canangium.

QfCymbopet-
\alum.

7. Asimina.

A. Stamens co : perianth-segms. 6-.
B. Fls. bisexual: upright trees or shrubs.

c. Stipules 1. Illicium.

9. MENISPERMACE^E.

A. Filaments coalesced into a column which is

subpeltate at apex.
B. Sepals 6; petals 1. Anamirta.

(See article Cocculus.)

BB, Sepals 4; petals grown together, making a
small cup 2. Cissampelos.

AA. Filaments free, either at base or apex.
B. Stamens 9-20.

c. Sepals and petals 6, in whorls; stamens
9-12 3. Sinomen-

cc. Sepals and petals irregularly arranged; (turn.

sepals 4-10; petals 6-9; stamens 12-24... 4. Menisper-
BB. Stamens 6. [mum.

c. Petals 6, shorter than sepals, stamens
high-monadelphous 5. Cocculus.

cc. Petals 0, unless the 3 inner and larger se-

pals are regarded as petals; outer sta-

mens free 6. Abuia.

Calyocarpum and Jatrorrhiza are sometimes cultivated.
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10. BERBERIDACEjE.

A. Venation or lobing pinnate; Ivs. penninerved,
pinnatisect, pinnately 2-3-ternate or decom-
pound.

B. Ovules few, erect from the base.

c. Plants are shrubs.
D. Foliage-lvs. simple, often fascicled:

branches usually bearing reduced

spine-lvs 1. Bcrberia.

DD. Foliage-lvs. pinnate :evergreen branches
unarmed.

E. Lfts. serrate; Ivs. simply pinnate 2. Afa/umia.

EE. Lfts. entire; Ivs. 2-3-pinnate 3. Nandina.
cc Plants are herbs.

D. Petals 6, reduced to small nectaries 4. Lcontice.

DD. Petals 0, scarcely smaller than sepals
and flat 5. Leontice,

BB. Ovules placed ventrally in 2 series: herbs. [Bongardia.

c. Sepals 12-15; petals 0, reduced to nec-

taries 6- Vancouveria.

cc. Sepals 8; petals 4, reduced to nectaries. ... 7. Epimedium.
ccc. Sepals 7-8; petals 4, a little smaller: fiat... 8. Aceranthuc.

AA. Venation or lobing palmate ; Ivs. palminerved,
palmilobed, or 2-parted.

B. Sepals 6; petals 6: ovules in 2 series 9. Diphylleia.
BB. Sepals 6; petals 6-9: ovules in many series. . .10. Podophyl-

{lum.
BBS. Sepals 4; petals 8 11. Jeffersonia.

BBBB. Sepals and petals 12. Achlys.

The species of Caulophyllum may be expected in wild gardens.

AA. Stigmas confluent: Ivs. alternate, temately de-

compound: sepals 2; petals 4: placentee
remain attached to the margin of the valves.

B. Sepals coherent and covering fl. like a can-
dle-extinguisher 4. EechschoUt-

BB. Sepals separate. [to.

c. Lobes of stigma 2, erect 5. Dendromt-

cc. Lobes of stigma 4, spreading 6.

AAA. Stigmas confluent: Ivs. alternate or mainly so:

fls. rarely 3-merous: caps, dehiscing by pores
or valves, the placenta? remaining as a frame
alternate with and free from the valves.

B. Caps, dehiscent by pores near the top 7.

BB. Caps, shortly dehiscing by valves.

c. Stigmatic lobes radiating on the de-

pressed summit of a very short style. ... 8.

cc. Stigmatic lobes radiating on the club-

shaped top of a distinct style 9.

BBB. Caps, dehiscing by valves to the base or

nearly so.

c. The caps, long and linear.

D. Seeds pitted 10.

DD. Seeds crested
._

11.

cc. The caps, ovoid, oblong or cylindrical.
D. Petals 4.

E. Style distinct, but short 12.

EE. Style long 13.

DD. Petals 8-12 14.

DDD. Petals IS.

Hypecoum is in the trade.

Hunne-
(mannia.

Papaver.

Aryemone.

Mecunopsis.

Glaucium.
Chelidm-

[lum.

Styloph-
[orum.

Eomecon.
Sanyuin-

[aria.
Bocconia.

11. LARDIZABALACE^.

A. Lvs. pinnate: upright shrub
AA. Lvs. digitate: twining shrubs.

B. Carpels 3, many-seeded,
c. Stamens monadelphous.

D. Sepals 6; petals 6, much smaller
DD. Sepals 6; petals

cc. Stamens free.

D. Sepals 6; petals 6.

E. Pedicels elongated ; sepals acuminate ;

connective produced above the
anthers

EE. Pedicels short; sepals rounded; con-
nective not produced ; racemes very
long

DD. Sepals 3; petals
BB. Carpels , 1-seeded; stamens free: Ivs.

deciduous

12. NYMPH.EACE.E.

1. Decaisnea.

2. Lardizabala.
3. Stauntonia.

4. HolbaUia.

5. Sinofranch-
[etia.

6. Akebia.

7. Sargento-
[doxa.

A. Fls. small ()^-l in.).

B. Stamens 3-6: submerged Ivs. dissected 1. Cabomba.
BB. Stamens 12-25: Ivs. all peltate 2. Brasenia.

AA. Fls. large and showy (1 H-12 in.); sepals
4-5; petals and stamens .

B. Carpels in pits in a top-shaped receptacle.. . . 3. Nelumbo.
BB. Carpels forming a distinct many-seeded

ovary,
c. Plants prickly.

D. Stamens, inner ones, sterile 4. Victoria.

DD. Stamens all fertile 5. Euryale.
cc. Plants not prickly.

D. Ovary wholly free and superior 6. Nuphar.
DD. Ovary with stamens and inner petals

inserted on it 7. Nymphz-a.

13. SARRACENIACE^E.

A. Style umbrella-shaped 1. Sarrocenio.

AA. Style 5-cut at apex 2. Darling-

Ik-liamphora may be expected in choice botanical collections.

14. PAPAVERACEiE.

A. Stigmas distinct: Ivs. mainly opposite or
whorled: sepals usually 3; petals usually 6,

in 2 series: placenta; never separate from the

valves.
B. Lvs. lobed 1. Ramneya.

BB. Lvs. entire.

c. Filaments dilated: stigmas <*>, linear:

fr. not capsular 2. Platyttemon.
cc. Filaments slightly dilated; stigmas 3,

broader: fr. capsular 3. Platyitigma.

IS. FUMARIACEJE.

A. Corolla 2-spurred or bigibbous, the 2 outer and
larger (lateral) petals similar.

B. Seeds crestless: petals permanently united
into a subcordate persistent corolla which
incloses the ripe caps 1. Adlumia,

BB. Seeds mostly crested: petals less or slightly
united into a 2-spurred or bigibbous
corolla 2. Dicentra.

AA. Corolla with only 1 of the outer petals spurred
or gibbous by torsion becoming posterior: a
nectariferous spur from the base of the fila-

ments projects into the petal-spur.
B. Style mostly persistent 3. Corydalit.

BB. Style deciduous: fl. smaller 4. Fumario.

16. CRUCIFER.ffi.

A. The silique transversely 2-jointed.
B. Lower joint indehiscent pedicel-shaped, the

larger joint globose, 1-loculed, 1-seeded. . . 1. Crambe.
BB. Lower joint dehiscent, 2-valved, many

seeded 2. Marina.
AA. The silique not 2-jointed, indehiscent.

B. Siliques in pairs 3. Senebiera.

BB. Siliques not in pairs.
c. Texture horny or bony 4. Isatia.

cc. Texture leathery, or membranaceous.
D. Shape straight 5. Raphanut.

DD. Shape curved 6. Sobolewshia.
DDD. Shape orbicular 7. Peltaria.

AAA. The silique dehiscent for its whole length
(except that some Brassicas are not dehis-

cent at the apex).
B. Valves markedly concave, compressed con-

trary to the septum, which is often very
narrow; silique short.

c. Cotyledons accumbent.
D. Sts. leafy 8. Iberu.

DD. Sts. scapes 9. Hulchintia.
cc. Cotyledons incumbent.

D. The valves usually wingless.
E. Fls. rosy or violet 10. lonopsid-

[ium.
EE. Fls. white 11. Lepidium.

DD. The valves winged 12. Mlhionema.
BB. Valves (transversely septiferous in Anastat-

ica), flat or concave, not compressed con-

trary to the septum (Smelowskia and cer-

tain V'esicarias are laterally compressed):
septum as wide as the valves; silique long
or short,

c. Cotyledons longitudinally conduplicate.
D. Seeds in 1 series 13. Bras.iica.

DD. Seeds in 2 series 14. Bruca.
cc. Cotyledons accumbent (sometimes incum-

bent or convolute in Cheiranthus).
D. Seeds in 1 series (except certain species

of Radicula and Arabis: siliques

long and narrow (except in Anastatica
and sometimes Radicula and
Parrya).
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E. Valves appcndagcd 15. Anastatica.

(See article Resurrection Plants.)
EE. Valves not appendaged.

r. Stigmatic lobes erect, connate or
decurrent along the style.

a. Plants are herbs or branched
sub-shrubs: woolly 16. Matthiola.

GG. Plants are tufted, scape-bearing
herbs 17. Parrya.

FF. Stigma undivided or shortly
lobed.

Q. Valves elastic: seeds in 1 or 2
series, silique long and linear.. . 18. Arabia.

GO. Valves not elastic.

H. Sepals unequal, the lateral
ones saccate at the base .... 19. Cheiranthus.

tin. Sepals equal.
i. Seeds in 2 series 20. Rculicula.
H. Seeds in 1 series.

J. Fls. yellow 21. Barbarea.
jj. Fls. white or purple.

K. Rhizome not scaly:
valves delicately net-
ted-nerved 22. Cardamitie.

KK. Rhizome scaly: valves
with very delicate
midrib 23. Dentaria.

DD. Seeds in 2 series and siliques short and
broad (except in some species of

Aubrietia, Draba and Cochlearia).
E, Siliques 2-locular, many-seeded;

seeds much compressed, winged or
margined.

F. Lvs. entire or dentate: siliques
long-stalked, very broad 24. Lunaria.

FF. Lvs. pinnatisect : siuques sessile ... 25. Selenia.
EE. Siliques 1-2-loculed, 2- to many-

seeded; seeds rarely winged; valves
often turgid.

F. Sepals often unequal, the lateral
saccate at the base,

a. Fls. purple: siliques oblong:
lateral sepals saccate 26. Aubrietia.

GO. Fls. generally yellow: siliques
mostly oblong: sepals equal or
unequal 27. Vesicaria.

FF. Sepals equal.
G. Stamens often appendaged 28. Alysaum.

GG. Stamens not appendaged.
H. Plants tomentose 29. Draba.

HH. Plants glabrous 30. Cochlearia.

(See also Kernera.)
ccc. Cotyledons incumbent, straight, con-

volute or transversely plicate.
D. The cotyledons transversely biplicate. ..31. Heliophila.

DD. The cotyledons not transversely bipli-
cate.

E. Petals pinnatifid 32. Schizopet-
EE. Petals not pinnatifid. [alon.

F. Stigmas erect, free or connate into
a cone; sepals long and straight.

G. The stigmas bilamellate; la-
mellae erect 33. Hesperis.

GG. The stigmas bilamellate; la-
mellse connivent or connate
into a cone 34. Malcomia.

FF. Stigma simple, capitate, emargi-
nate or shortly 2-lobed: cotyle-
dons straight

G. Silique stipitate 35. Stanleya.
GG. Silique sessile.

H. Sepals equal 36. Smelowakia.
HH. Sepals unequal 37. Erysimum.

The additional genera are also treated: Braya, Physaria, and
Phyeoptychis.

17. CAPPARIDACE^E.

*.. Fr. capsular, 1-loculed: herbs.
B. Torus short, often produced into a posterior

appendage 1. Cleome.
BB. Torus long, produced into a gynophore

which is elongated at the middle and bears
the pistil to which the filaments are
united 2. Gynandrop-

AA. Fr. berry-like or drupe-like. [*.
B. Lve. simple 3. Capparis.

BB. Lvs. with 3 Ifts 4. Cratxva.

Polanisia is also to be expected in cultivation.

19. CISTACE.<E.

A. Placentae with many seeds: Ivs. opposite at
"

least below, flat.

B. Valves 5, rarely 3; embryo circinate or
spiral: fls. solitary or cymose, rarely
racemose i. Ciatus.

BB. Valves 3; embryo biplicate, runcinate or
circumflex: fls. commonly racemose 2. Helianthe-

AA. Placentae with 2 seeds: lys. alternate, scale-like (mum.
or awl-shaped: heath-like shrubs 3. Hudsonia.

20. VIOLACE^E.
A. Sepals subequal, produced or spurred at base;

lower petal spurred or saccate: herbs 1. Viola.
AA. Sepals not produced at base.

B. Lower petal spurred or enlarged.
c. With a very large spur: seeds complanate:

woody climber 2. Corynoa-
cc. With lower

petal merely gibbous: seeds [tylis.

obovoid-subglobose: herbs 3. Solea.
BB. Lower petal not greatly unlike the others:

shrubs or trees 4. Hymenan-
\thera

21. BIXACE.E.

A. Caps. 2-yaIved; seeds straight and naked:
Ivs. entire 1. Bixa.

AA. Caps. 3-yalved: seeds spiral, hairy or woolly:
Ivs. digitate or palmately lobed 2. Maximili-

[anea.

22. FLACOURTIACE^I.

A. Sepals and petals alike, 9-15, spirally ar-
ranged, red; stamens 7-10: twining shrub.. 1. Berberidop-

AA. Sepals 3-6, whorled; stamens usually numer- [sis.
ous (except in No. 4): upright trees or shrubs.

B. Petals 4-10; sepals 3-5 2. Oncoba.
BB. Petals wanting.

c. Infl. axillary: Ivs. penninerved, leathery:
fr. a berry or drupe.

D. Style simple, sometimes lobed at apex;
ovary 1-celled.

E. The sepals imbricate; style short 3. Xyloama.
EE. The sepals valvate; style elongated;

stamens sometimes 5 or 10 4. Azara.
DD. Styles several; ovary irregularly

divided.
E. Fls. perfect or polygamous, in axillary

racemes or panicles: fr. adrupe 5. Flacourtia.
EE. Fls. dioecious, the pistillate solitajy

or few: fr. a berry 6. Aberia
cc. Infl. terminal: Ivs. hand-nerved or 3- (or Doryalis. )

nerved at base, long-stalked, deciduous.
D. Fr. a berry; styles usually 5; sepals

imbricate 7. Idesia.
DD. Fr. a caps.

E. Styles 3, 2-parted at apex; sepals
valvate 8. Poliothyrsi*.

EE. Styles 3-^4, 3-parted at apex; sepals
reduplicate, large 9. Carrierea.

23. PITTOSPORACE.E.

A. Fr. indehiscent.
B. Filaments longer than anthers: petals more

or less connivent from the base to beyond
the middle 1. Billardiera,

BB. Filaments shorter than anthers; petals
spreading from the base 2. Sollya.

AA. Fr. a caps, which is loculicidally dehiscent.
B. Caps, thick-coriaceous; seeds numerous.

c. Seeds not winged, thick or sligntly com-
pressed 3. Piltosporum.

cc. Seeds winged, flat, compressed, horizontal. 4. Hymenoa-
BB. Caps, thinly coriaceous: seeds 1-2 in each [porum

locule, compressed, not winged, vertical. . . 5. Buraaria.

24. TREMANDRACE^E.

A. Anthers 2-celled, or 4-celled in 2 planes 1. TetratHeca.
AA. Anthers 4-celled in I plane 2. Platytheca.

18. RESEDACE).

In cultivation Reseda.

25. POLYGALACE^E.

In cultivation Polygala.
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26. CARYOPHYLLACE-iE.

A. Ovary 1-ovuled: corolla absent.
B. Segms. of involucrate perianth Hooded near

apex and mucronate on back
mi. Segms. of hardly involucrate perianth not

1. Paronyckia.

2. Herniaria.hooded, and blunt.

AA. Ovary several-ovuled: petals usually present.
B. Sepals coalesced into a toothed or lobed

calyx; petals and stamens hypogynous,
being raised with the ovary on a gyu-
ophore, rarely sessile; petals with or with-
out a scale at the apex of the claw.

c. Hilum facial; embryo straight.
D. Calyx tubular, multistriate 3. Dianthus.

DD. Calyx top-shaped or long-tubular, 5- or
15-ribbed: plants and fls. smaller 4. Tunica.

Cc. Hilum lateral; embryo peripheral.
D. Calyx 10-nerved, rarely with many

parallel nerves.
E. Styles commonly 3: caps, shortly

3- or 6-valved 5. Silene.

EE. Styles commonly 5 or 4: caps.
shortly 5-10- or 4-8-valved 6. Lychnis.

DD. Calyx obscurely veined 7. Saponaria.
ODD. Calyx broadly or obscurely 5-nerved.. . . 8. Gypaophiloi.

BB. Sepals free or only coalesced at the very
base ; petals and stamens hypogynous
on a short torus or usually very shortly
perigynous.

c. Stipules small, scarious 9. Spergulu.
cc. Stipules 0.

D. Valves (or rather teeth) of the caps.
twice as many as the styles 10. Ceraatium.

DD. Valves of the caps, as many as the

styles.

B. Petals 2-fid; styles commonly 3 11. Stellaria.

EE. Petals entire; styles commonly 3 12. Arenaria.
EEE. Petals entire or 0; styles as many as

the sepals 13. Saffina,

Alsine is also cultivated.

27. PORTULACACE^E.

A. Ovary cohering below with the calyx-tube 1. Portulaca.
AA. Ovary free from the calyx.

B. Embryo arched; endosperm scant 2. Anacamp-
BB. Embryo more incurved or annular, includ- [seros.

ing the endosperm.
c. Sepals usually deciduous 3. Talinum.

cc. Sepala persistent, at least usually in Cal-
andrinia.

D. Number of sepals 5-8 4. Lewisia.
DD. Number of sepals 2.

E. Shape of sepals roundish heart-

shaped, scarious 5. Spraguea.
EE. Shape of sepals ovate, herbaceous.

p. Stamens 3, rarely 5 6. Montia.
FF. Stamens definitely 5 7. Claytonia.

FFF. Stamens indefinitely 5 to many... 8. Calandrinia.

28. TAMARICACEJE.

A. Stamens 4-5, free 1. Tamarix.
4A. Stamens 10, connate below 2. Myricaria.

29. FOUQUIERIACE^E.

The only genus Fouquieria.

30. HYPERICACE^E.

A. Fls. 4-merous 1. Ascyrum.
AA. Fls. 5-merous 2. Hypericum.

31. GDTTIFER^.

A. Style very short or 0: ovules solitary in each
locule of the ovary.

B. Sepals 4 1. Garcinia.
BB. Sepals 2 2. Rkeedia.

AA. Style elongated: ovules solitary or 2.

B. Ovary l-!oculed, 1-ovuled 3. Calophyl-
\lurn.

BB. Ovary 2-4-loculed, 4-ovuled 4. Mnrnmta.

The genera Ochrocarpus and Platonia are also treated.

32. EUCRYPHIACE^B.

The only genus Eucryphia.

33. TERNSTRCEMIACE-ffi.

A. Anthers basinxed.
B. Calyx of 5 sepals, sub-connate at the base, at

length fleshy and adhering to the ovary ... 1. Vitnea.
BB. Calyx inferior; sepals free.

c. Fls. rather large; petals coalesced at base;
anthers glabrous: ovules 2-4 in each
locule, pendulous from the apex 2. Ternslr&mia.

cc. Fls. medium-sized; petals free or hardly
coalesced; anthers pilose: ovules in
the middle of the locule 3 Cleyera.

ccc. Fls. small, dioecious; petals coalesced at
base; anthers glabrous: ovules o in the
middle of the locule 4. Eurya.

AA. Anthers versatile.

B. Radicles inferior.

c. Ovules ascending; seeds lens-shaped;
embryo straight 5. Stuartia,

cc. Ovules laterally affixed; seeds flat, winged
on back; cotyledons flat and radicle
inflexed 6. Schima.

BB. Radicles superior.
c. Ovules co

; seeds winged above 7. Gordonia.
cc. Ovules few in each locule; seeds not

winged.
D. Fls. sessile; sepals deciduous 8. Camellia.

DD. Fls. pedicelled; sepals persistent 9. Thea.

34. STACHYURACE^;.

The only genus Stachyuru*.

35. MALVACEJ2.

A. Fr. a caps., loculicidally dehiscent (in Adaii-
sonia indehiscent, and woody).

B. Seeds usually kidney-shaped: stigmaa or

style-branches finally spreading.
c. Bractlets 5 to many, rarely 0, or reduced

to teeth: style-branches finally spread-
ing 1. Hibiscus.

cc. Bractlets or 3: stigmas distinct, free,

radiating 2. Lagunaria.
BB. Seeds obovoid or angled: style club-shaped

at apex, undivided or with short erect
branches.

c. Bractlets 3-5, small 3. Thespesia.
cc. Bractlets 3, large, cordate. 4. Gossypium.

AA. Fr. composed of carpels which separate at

maturity.
B. Stamina) column anther-bearing outside;

truncate or 5-toothed at the apex; style-
branches 10.

c. Bractlets 5-8, herbaceous or setifonn;
carpels with or without 1-3 awns 5. Pavonia.

cc. Bractlets co, herbaceous or setiform; car-

pels fleshy outside, connate into a berry,
later separating 6. Maltatiscus.

ccc. Bractlets 4-ti, large and colored; carpels
naked, muticous 7. Gatthea.

BB. Staminal column bearing anthers at or near
the apex.

c. Carpels , crowded into a mass without
order.

D. Bractlets 3 8. Malope.
DD. Bractlets 9. Palava.

cc. Carpels in a single whorl.
D. Ovules 2 or more.

E. Bractlets 4-6 10. Kydia.
EE. Bractlets 11. Abutilon.

EEE. Bractlets 3 12. Sphseratcea.
DD. Ovule solitary.

E. The ovule ascending.
F. Styles longitudinally stigmatose

inside.

o. Fls. dioecious 13. Napaea.
GO. Fls. bisexual. (See article Sida.)

H. Staminal column double, the
outer of 5 clusters 14. Sidalcea.

mi. Staminal column single.
I. Bractlets 3-9, connate at

base.
j. Axis of fr. not surpassing

carpels 15. Althxa.
jj. Axis of fr. surpassing

carpels 16. Lavatera.

II. Bractlets 0-3, distinct.

jf. Carpels with transverse

appendages inside un-
der the beak 17. Callirhoe.
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. Carpels not appemlaged . . 18. Malta.

TW. Style-branches tipped with smalt
capitate or club-shaped stigmas. . 19. Malcastrum.

EE. The ovules pendulous.
F. Style-branches longitudinally stig-

matose inside 20. Plogianthus.
FF. Style-branches truncate at apex or

with small capitate stigmas 21. Sida.

Other genera described are Hoheria, Ingenhousia, Kitaibelia,
and Kosteletzkya.

42. MALPIGHIACE^E.

A. Fr. a fleshy 3-stoned drupe 1.

AA. Fr. a caps, composed of 3 dehiscent berries:
fls. in terminal racemes 2. Galpliimia.

AAA. Fr. consists of 1-3 samaras: fls. in umbel-like
corymbs 3. stigma phul-

Other genera described are Byrsonima, Janusia, Sphedamno^
carpus and Tristellateia.

36. BOMBACACE./E.

A. Lvs. digitate: cotyledons conduplicate or
convolute.

B. Staminal column separated above into
numerous filaments.

c. Caps. 5-valved, densely woolly within ... 1. Bombax.
cc. Caps, woody, not woolly within.

D. Calyx 5-cut 2. Adansonia.
DD. Calyx truncate 3. Pachira.

BB. Staminal column 5-cut or 5-toothed, the
branches bearing 2-3 anthers.

C. Column outside below the middle annu-
lately 5-10-Iobed 4. Chonsia.

cc. Column not annulate 5. Ceiba.
AA. Lvs. simple, feather-veined, entire: cotyledons

plane, leafy or fleshy 6. Dvrio.

37. STERCULIACE.S.

A. Petals concave or hooded at the base.
B. Anthers solitary between the staminodes 1. Rulingia.

BB. Anthers 2 or more between the staminodes.
c. Fr. a membranous caps 2. Abroma.

cc. Fr. a woody caps 3. Guazuma.
ccc. Fr. drupaceous 4. Theobroma.

AA. Petals flat.

B. The petals deciduous,
c. Anthers sessile ; calyx club-shaped or bell-

shaped 5. Renesia.
cc. Anthers stipitate; sepals at length free.. 6. Pterosper-

BB. The petals persistent or marcescent. [mum.
c. Anthers 10 or 15, rarely 20.

D. Ovules 2 in each locule 7. Dombeya.
DD. Ovules 8. Pentapetei.

cc. Anthers 5 9 Mahernia
AAA. Petals 0.

B. Fls. bisexual 10. Fremontia.
BB. Fls. unisexual or polygamous.

c. Anthers crowded without order: seeds
without endosperm 11. Sterculia.

cc. Anthers in a single ring: seeds with en-
dosperm 12. Cola.

Brachychiton, Chiranthodendron, and Heritiera are also treated

43. ZYGOPHYLLACE.ffi.

A. Ovary sessile: Ivs. with 2 Ifts., rarely 1 1ft. . . 1. Zygophyl-

AA. Ovary stalked: Ivs. abruptly pinnate 2. Guaiacum.

44. GERANIACE.E.

A. Fls. irregular, the posterior sepal spurred;
spur adnate to the pedicel 1. Pelargon turn,

AA. Fls. regular or nearly so.
B. Stamens 10, usually all fertile: tails of car-

pels usually not bearded inside 2. Geranium.
BB. Stamens, 5 fertile and 5 reduced to scales;

tails of carpels usually bearded inside 3. Erodium.
BBB. Stamens 15, anther-bearing, in groups of 5 . . 4. Afonsonia.

4S. TROP.SOLACE./E.

The only genus Tropaeolum.

46. LIMNANTHACEJE.

In cultivation LimnantHci.

47. OXALIDACE.ffi.

A. Fr. a loculicidal caps.
B. Valves of caps, separating to the middle. ... 1. Oxalis.

BB. Valves of caps, separating to the base 2. Biopkytum.
AA. Fr. an indehiscent berry 3. Averrhoa.

48. BALSAMINACEjE.

In cultivation Impatient.

38. TILIACE^.

A. Calyx bell-shaped, 3^5-cut 1. Berria.
AA. Calyx composed of distinct sepals.

B. Petals pitted at the base, inserted around
the base of a more or less elevated torus,

c. Fr. unarmed, glabrous, or tomentose .... 2. Grewia.
cc. Fr. echinate or setose 3. Triumfetta.

BB. Petals not pitted, inserted immediately
around the stamens.

c. Fr. indehiscent globose, usually 1 -seeded... 4. Tilia.
cc. Fr. a caps.

D. Caps, loculicidally dehiscent.
E. The stamens all bear anthers.

F. The caps, globose, echinate 5. Entelea.
FF. The caps, pod-like, usually naked. . 6. CorcAorus.

EE. The outer stamens have no anthers. . . 7. Sparmannia.
DD. Caps, dehiscing at the apex 8. Luehea.

39. EL^OCARPACE^E.

A. Fr. a berry 1. Aristotelia.
AA. Fr. a drupe 2. Eteocarpus.

AAA. Fr. a dehiscent loculicidal caps 3. Tricuspid-

40. LINAGES.

A. Styles 5: Ivs. entire: glands equal 1. Linum.
AA. Styles 3-4: Ivs. usually serrate: glands usually

unequal or absent 2. Reinwardtia.

41. ERYTHROXYLACE^E.

In cultivation Brythroij/lm.

49. RUTACE.S.

A. Ovary entire or slightly 2-5-lobed; style ter-

minal, entire at base: fr. drupe-like or berry-
like, but leathery, usually indehiscent.

B. Fls. hermaphrodite; petals and stamens
free or connate; ovules 1, 2 or many: fr.

usually with a cortex outside and pulpy
within; seeds ex-albuminous. (Subfamily
Citrata?.)

c. Cotyledons thin and twisted in seed: frs.

dry 1. Micromelum.
cc. Cotyledons thick and fleshy, plano-con-

vex: frs. more or less fleshy or pulpy.
D. Thorns absent: Ivs. pinnate; Ifts. alter-

nate on rachis: frs. fleshy berries.
E. Styles very short and thick, persis-

tent; fls. small, urceolate: young
growth densely covered with brown
velvety pubescence 2. Glycosmis.

EE. Styles long or, if short, dehiscent.
F. Fls. small : ovarial cells with scat-

tered hairs: frs. with thick fleshy
dissepiments 3. Claucena.

FF. Fls. large: ovarial cells with tufted

conducting hairs: frs. fleshy but
with thin dissepiments 4. Chalcas.

DD. Thorns usually present: Ivs. simple or,
if compound, with the lateral Ifts.

exactly opposite. (Tribe Citreaj. )

E. Frs. large, hard-shelled; cells filled

with mucilage. (Subtribe ^Eglinee. )

F. Lvs. pinnate: ovary 5-celled but
by confluence becoming 1 -celled.

a. Seeds woolly; exocarp woody,
continuous 5. Feronia.

GO. Seeds smooth ; exocarp prismatic . 6. FeronitUa.
FF. Lvs. trifoliate or simple: ovary

6-15-celled.
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O. The Ivg. always simple: fr. with
thin dissepiment , 6-celled ;

seeds smooth ............... 7. &glops\y.
GO. The Iva. trifoliate: fr. 8-15-ceIled.

H. Seeds woolly.
i. The frs. hard-shelled, 10-15-

ceiled.................. 8. ASgle.
H. The frs. long-oval, leathery,

8-10-celled ............. 9. Ckaetosper-
HH. Seeds smooth: fr. subglobose, [mum.

very hard-shelled ......... 10. Balsamo-
EE. Fra. not hard-shelled. (Subtribe [citrus.

Lavanginse. )

F. The frs. small, fleshy or with mu-
cilage in cells, without pulp-
vesicles.

o. Petioles very long; Ivs. trifoliate:

climbing shrubs ............ 11. Lavanga.
GG. Petioles short, often winged.

H. The Ivs. pinnate; rachis

broadly winged: frs. J#n.
diam..................... 12. Hespere-

HH. The Ivs. trifoliate or simple. [thusa.
i. Lvs. trifoliate or bifoliate.

j. Petioles of medium length,
narrowly winged: frs. 1

in. diam............. 13. Pleiosper-
W. Petioles very short, wing- [mium.

less: fls. 3-merous: frs.

Hin. diam........... 14. Triphasia.
n. Lvs. simple or unifoliate.

j. Frs. angled; seeds very
long, flattened ........ 15. Aferope.

jj. Frs. not angled.
K. Plant a climbing shrub:

petioles long........ 16. Paramignya.
KK. Plant a shrub or tree:

petioles short.
i* Diam. of frs.

Ivs. venose :

not filled

mucilage
LL. Diam. of frs. 1

cells filled

cells

with
17. Severinia.

in.:

with
Ivs.

18. Pamburus.
mucilage:
smooth ..........

IT. The frs. hesperidia, the cells filled

with stalked pulp-vesicles con-
taining juice. (Subtribe Citrime.)

G. Lvs. pinnate; rachis broadly
winged: ovules 1 in each cell .19. Citropsis.

GO. Lvs. trifoliate or simple: ovules

usually 2 or more in each cell.

H. The Ivs. trifoliate, deciduous . 20. Pondnts.
HH. The Ivs. simple, persistent.

I. Stamens 8 or 10, twice as

many as the petals....... 21. Atolantia.
n. Stamens 16-40, 4 or more

times as many as petals.
J. Lvs. isofacial, gray-green,

with stomates and hairs
on both faces: frs. small,
3-4-celled............ 22. Eremocitrus,

33. Lvs. not isofacial, without
stomates on upper sur-
face.

K. Ovary 3-5-celled: Ivs.

pale below, punctate. .23. Fortunelfa.
KK. Ovary 6-15-celled.

L. The stamens poly-
adelphous ........ 24. Citrus.

u* Stamens free.

H. Cotyledons aerial
on germination;
first foliage Ivs.

opposite: fr.

email, 10-12-
celled.......... 25. Papeda.

MM. Cotyledons hypog-
eous; first foh-

age-1 vs. alter-

nate cataphylls:
frs. 5- or 6-celled.26. MicrocitTU*.

BB. Fls. usually polygamo-dicecious; petals and
stamens free; ovules 2, except in the first

2 genera: seeds usually albuminous.
c. Ovules solitary.

D. Petals 4-5, valvate; stamens4-5: drupe
2-4-stoned ....................... 27. Skimmia.

DD. Petals 5, valvate; stamens 5; ovary 5-

lobed; stigma sessile .............. 28. Casimiroa.
cc. Ovules twin.

D. Petals 2-5, valvate or imbricate; sta-
mens 2-5: fr. 4-7-loculed .......... 29. Toddalia.

DD. Petals 5-8, valvate; stamens 5-6: fr. a
5-stoned drupe ................... 30. Phelloden-

DDD. Petals 4-5, imbricate; stamens 4-5: [dron.
fr. a 2-3-loculed samara ............. 31. PieUa.

AA. Ovary deeply 2-5-lobed ; styles basilar or
ventral, or the stigmas connate: fr. capsular
or 3-5-berried.

B. Ovules 3 or more in each locule.
c. Petals 4-5, equal; stamens 8-10, straight. 32. Ruta.

cc. Petals 5, unequal; stamens 10, declinate.,33. Dictamnus.
BB. Ovules 2 in each locule.

c. Fls. irregular 34. Ravenia.
cc. Fls. regular.

D. The fls. unisexual or polygamous.
E. Lvs. alternate.

p. Foliage pinnate: fls. polygamous. .35. Xanthoxy-
FF. Foliage simple: fls. unisexual 36. Orixa. [lum.

BE. Lvs. opposite: fls. unisexual 37. Evodia.
DD. The fls. hermaphrodite.

E. Albumen fleshy (unknown in Choisya).
F. Petals erect, long, connate or con-

nivent, forming a cylindrical
tube 38. Correct.

FF. Petals free, spreading,
a. The petals imbricate.

H. Stamens 8 ; petals 4 : Ivs. oppo-
site 39. Boronia.

HH. Stamens 8-10; petals 4-5: Ivs.

alternate 40. Eriostemon.
HHH. Stamens 10; petals 5: Ivs.

opposite 41. Choisya.
GG. The petals valvate 42. Pilocarpus.

EE. Albumen 0.

F. The caps. 5-loculed 43. Caloden-
FF. The ovary-lobes 1-5, free. [drum.

G. Staminodes 44. Diosma.
GO. Staminodes 5.

H. Style short; stigma capitate;
fls. terminal 45. Adenandra.

HH. Style long; stigma simple; fls.

axillary 46. Barosma.

The following genera are also described: Amyris, Chloroxylon,
Diplolaena, Limonia, and Spathelia.

50. SIMARUBACE^E.

A. Stamens 10, twice as many as petals.
B. Petals united into a tube 1. Quassia.

BB. Petals spreading 2. Ailanthus.
AA. Stamens 4-5, as many aa petals 3. I'icrasma.

SI. OCHNACEJE.

A. Ovary 3-10-loculed: locules 1-ovuled; seeds
without endosperm.

B. Stamens many; panicle lateral 1. Ochna.
BB. Stamens 10; panicle terminal 2. Ouratea.

AA. Ovary 2-5-loculed, many-ovuled, with endo-
sperm 3. Cespedesia.

52. BURSERACE..

A. Calyx-tube broadly urn-shaped, covered by
the torus 1. Garuga.

AA. Calyx small, 4-6-parted 2. Bursera.

53. MELIACE).
A. Stamens free.

B. Ovary 4-5-celled; cells 8-12-ovuled 1. Cedrela.

BB. Ovary 2-celled; cells 1-ovuled 2. Ptaeroxylon.
AA. Stamens coalesced into a tube, at least at

base.
B. Locules of the ovary many-ovuled 3. Surictenia.

BB. Locules of the ovary 1-2-ovuled.
c. Lvs. simple 4. Turrxa.

cc. Lvs. 3-foliolate or 1-3-pinnate.
D. Anthers 5 5. Aglaia.

DD. Anthers 8-12.
E. Disk cup-like 6. Melia.

EE. Disk ring-like 7. Trichilia.

54. OLACACE^:.

A. Stamens twice as many as the petals, all fertile. 1. Ximenia.
AA. Stamens anther-bearing, 3-5, staminodia 6 or

less 2. Olax.

55. AQUIFOLIACE^E.

A. Petals connate at base; ovary 4-5-loculed.. . . 1. Ilex.

AA. Petals free, linear; ovary 3-5-loculed ........ 2. Nemopanth-

56. CYRILLACEuE.

A. Racemes terminal; stamens 10: caps, winged. . 1. Cli/fonw.
AA. Racemes lateral; stamens 5: caps, not winged. 2. Cyrilla.
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57. CELASTRACEJE.

A. Fr. indehiscent 1. Elxoden-
AA. Fr. a dehiscent caps. \dron.

B. Lvs. opposite.
c. Ovules 1-2, in the axis of the locule 2. Etonymus.

cc. Ovules 2, in the locules, erect 3. Pachystima.
BB. Lvs. alternate.

c. Ovary confluent with the disk.
D. Locules generally 1-ovuled: plants un-

armed: fls. solitary, clustered or
cymose 4. Maytenui.

DD. Locules 2-ovuled: plants often armed:
fls. cymose 5. Gymnos-

\poria.
CC. Ovary free 6. Ceumtrut.

Other genera treated are Cassine, Catha, and Tripterygium.

58. STACKHOUSIACEJE.

In cultivation StackHmuia.

59. RHAMNACE.S.

A. Calyx-lobes persistent, the often star-shaped
disk joining its tube to the entire surface of
the ovary: fr. dry, 3-winged 1. (louania.

AA. Calyx-lobes deciduous.
B. Disk lining the shallow calyx-tube nearly or

quite free from the ovary: fr. drupaceous,
mostly fleshy and often edible, with a
single 1-4-celled stone inclosing as many
seeds, or 1-seeded by abortion; seed-coats
membranous.

c. Petals 0: endosperm copious, ruminate . . 2. Reynosia.
cc. Petals 5.

D. Fr. winged, dry, leathery: plants
prickly: [vs. 3-nerved 3. Paliurus.

DD. Fr. a fleshy drupe: plants prickly: Ivs.

3-nerved 4. Zizyphus.
DDD. Fr. a drupe with leathery sarcocarp:

plants unarmed : Ivs. penninerved .... 5. Berchemia.
BB. Disk lining the calyx-tube, or both adherent

to ovary: fr. drupaceous or becoming dry,
c. Lvs. very small or wanting, the spines lf.-

like 6. Colletia.
cc. Lvs. ordinary.

D. Fr. a fleshy drupe free from calyx, con-
taining 2-^4 separate nut-like stones . . 7. Khamnus.

DD. Fr. becoming nearly or quite dry,
partly inferior, separating into 3
nutlets: ovary adnate to disk at its

base 8. Ceanoth us.
DDD. Fr. a caps, with membranous covering,

inferior, separating into 3 cocci,
which are dehiscent inside 9. Pomaderris.

DDDD. Fr. indehiscent, pea-shaped, 3-celled,
3-seeded: ovary free 10. ffotettia.

The genus Rhamnella is sometimes cultivated.

60. VITACE.E.

A. Stamens free: climbing shrubs or herbs.
B. Petals expanding; fls. in cymes: bark close;

pith white.
c. Plants climbing, mostly by adhesion of

dilated and disk-shaped tips of the
tendril-branches: no distinct disk or
free nectariferous glands, but a nec-
tariferous and wholly confluent thick-
ening of the base of the ovary, or even
this obsolete: Ivs. never pinnate 1. Partkeno-

CC. Plants climbing by the prehension and [cissus.
coiling of naked-tipped tendrils: nec-
tariferous disk or glands surrounding
the ovary or its base, and at least partly
free from it.

D. Fls. 5-merous: woody plants, mostly
-**& 2. Ampeloptis.

DD. ris. 4-merous: more or less fleshy,
woody or herbaceous; mostly tropi-
cal or subtropical 3. Citrus.

BB. Petals cast off from the base while cohering
by their tips; hypogynous disk or 5
nectariferous glands alternate with the
stamens; fls. in panicles: berries usually
edible: Ivs. rarely compound, never pin-
nate 4. Vitit.

AA. Stamens with connate filaments: 4vs. 1-3-pin-
nate: upright trees or shrubs 5. Leea.

Tetrastigma is also briefly treated.

61. SABIACEjE.
In cultivation

. Meliotma.

62. ACERACEjE.
A. Nutlets winged all around: Ivs. pinnate, with

9-15 Ifts 1. Dipteronia.
AA. Nutlets with an elongated wing on one side:

Ivs. simple or compound 2. Acer.

63. STAPHYLEACE.E.
A. Lvs. opposite: several seeds in each cell.

B. Ovary 2-3-parted at base.
c. Caps, vesiculose 1. Staphylea.

cc. Follicles coriaceous 2. EuBcaphis*
BB. Ovary 3-lobed: fr. fleshy or leathery 3. Turpinia.

AA. Lvs. alternate: 1 seed in each cell: fr. berry-
like 4. Tapiscia.

64. MELIANTHACEjE.
A. Calyx subsaccate, the segms. narrow, very

unequal at base : ovules in the locules 2-4. ... 1. Melianthus.
AA. Calyx of 5 free, roundish sepals: ovules

numerous in 2 series on the placentae 2. Greyia.

65. HIPPOCASTANACE.&.
In cultivation

66. SAPINDACE.S.
A. Fls. irregular.

B. Ovules solitary in the locules (rarely 2 in
Paullinia): plant climbing.

c. Fr. a winged samara................... 1.

cc. Fr. bladdery, membranous, loculicidal. ... 2.

ccc. Fr. a pear-shaped, septicidal caps........ 3.

BB. Ovules 2 or more in the locules: plant erect.
c. Sepals valvate; petals 3-4 .............. 4.

cc. Sepals imbricate; petals 4-5............ 5.

AA. Fls. regular, or nearly so.

B. Stamens inserted at the base of the ovary
inside the disk, often unilateral.

c. Fr. dehiscent; ovules 2 or more in cells.

D. Disk produced into 5 horns; fls. in
racemes before the Ivs., showy ...... 6.

DD. Disk annular or cup-shaped; fls.

usually in panicles.
E. Lvs. ternate: sepals glabrous; disk

cupular ....... ................. 7.

EE. Lvs. pinnate.
F. Petals 5; sepals imbricate, pubes-

cent ......................... 8.

FF. Petals 0; sepals valvate .......... 9.

cc. Fr. indehiscent.
D. Aril present; fr. edible.

E. Calyx deeply 5-parted, imbricate;
petals present ................... 10.

EE. Calyx with small valvate lobes or
oDsoletely toothed; petals ....... 11.

DD. Aril wanting.
E. Fr. deeply lobed or divided into 3

(-1) cocci: sepals 5: Ifts. usually
many.......................... 12.

EE. Fr. not deeply lobed: sepals 4: Ifts.

2-4 ............................ 13.
BB. Stamens inserted outside the disk or disk

wanting; petals 0: caps, winged, papery
or leathery: Ivs. simple or pinnate ....... 14.

Serjania.
Cardiotper-

[mum.
Paullinia.

Kalreuteria.
Ungnadia.

Xanthoceras.

Delavaya.

Blighia.
fitadmannia.

Euphoria.

Liichi.

SapinJux.

Melicocca.

Dodonzea.

Additional genera are somewhat cultivated, as Alectryon, Ber-
Rauio, and Diploglottis.

67. ANACARDIACE^;.
A. Lvs. simple

B. Stamens 5; styles 3 1. Semecarpum.
BB. Stamens 8-10 (all or some fertile); style

eccentric; stigma a mere dot 2. A nacardium.
BBB. Stamens 1-5; style lateral; stigma simple. 3. Mangifera.
AA. Lvs. pinnate or composed of 3 Ifts.

B. Ovary 1-celled.
c. Ovules suspended at or near the apex.

D. Styles in the pistillate fls. short, in
the staminate fls. 4-5 4. Tapiria.

5. Cyrtocarpa.
DD. Styles 3 6. Schinus.

cc. Ovules suspended by a basilar funiculus.
D. Styles 3 7. Putada.
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DD. Petals 4-6 or more.
E. Stamens in a single whorl.

T. The petals yalvate 8. Sorindeia.
FF. The petals imbricate.

G. Style lateral in fr.; pedicels be-
coming plumose: Ivs. simple. . . 9. Cotinus.

GG. Style terminal in fr.
; pedicels not

plumose in fr.: Ivs. compound,
rarely simple 10. Rhus.

EE. Stamens in 2 whorls, the outer alter-

nate with the petals; petals val-
vate 11. Lithrsea.

BB. Ovary 2-5-celled.

c. Fls. polygamous; stamens 8-10; petals
subvalvate 12. Spondias.

cc. Fls. dicecious; stamens 8-9; petals im-
bricate 13. Harpehul-

[lum.
The genera Coryxocarpus and Smodingium are also described in

this Cyclopedia.

68. CORIARIACE^E.

The only genus . .

The only genus. .

69. MORINGACE^.

Coriaria,

Morinoa,

70. LEGUMINOS^E.

D. The pod jointed, rarely 1-jointed;
1-eeeded by abortion. Other-
wise like the Lotus, Galega
and Phaseolus Tribes. An
artificial division 8. HEDYBAHUM

DD. The pod not jointed. [TRIBE.
E. Pod indehiscent, larger than

calyx, membranous, leath-

ery, woody or drupaceous:
Ifts. 5 or more, rarely 3-1:
trees or tall shrubs or
climbers 9. DALBEROIA

EE. Pod dehiscent or if indehis- [TRIBE,
cent usually of small size,

generally 2-valved.
F. Fls. in heads or umbels,

rarely solitary: Ifts. 3 or
more, entire : alternate
filaments usually dilated
at the apex: herbs or sub-
shrubs 10. LOTUS TRIBE.

FF. Fls. solitary or racemose,
sometimes panicled or
fascicled.

G. Plants typically climbing
herbs, raising them-
selves by means of
tendrils at the tips of
the petioles: some-
times there is a mere
bristle: Ifts. often den-
ticulate at apex 11. VICIA TRIBE.

GO. Plants twining or erect,
not climbing by ten-
drils.

H. Lfts. generally 3.

i. Habit of plants most-

/. Summary of Suborders and Tribes.

Ignoring exceptions and six tribes of which no examples
appear to be cult, in America. (Other genera of Leguminosse
may be met with now and then in cultivation, but they are so

little grown and so many that the introduction of them here would
make the key unnecessarily complicated; some of these are men-
tioned at the end of the Leguminosae, p. 95.)

Suborder I. MIMOSE^E.

A. Fls. regular, small; calyx ganaosepalous
or valvately parted; petals valvate,
often connate, below the middle.

B. Stamens numerous, .

c. The stamens free 1. ACACIA TRIBE.
cc. The stamens monadelphous 2. IMOA TRIBE.

BB. Stamens fewer, definite.

c. Anthers usually appendaged with a
stalked gland; stamens twice as

many as the petals, rarely as

many: fls. generally 5-merous. ... 3. ADENANTHERA
cc. Anthers not glandular; stamens as (TRIBE,

many as the petals, rarely twice
as many: fls. 4-5-merous, rarely
3- or 6-merous 4. MIMOSA TRIBE.

AA. Fls. irregular and truly papilionaceous,
i. e., like a sweet pea, the standard
outside of the other petals and inclos-

ing them in the bud; sepals more or
less united above the disk into a
tube or cup; radicles inflexed, accum-
bent or rarely very short and straight.

(Compare AAA. )

Suborder II. PAPILIONE4B.

B. Lvs. simple, or else digitately com-
pound. (Exceptions: A few mem-
bers of the Trifolium Tribe are

digitately compound and some of
the Phaseolus Tribe are subdigi-
tately compound. Some Ivs. that

appear to be simple have been re-

duced from several Ifts. to 1, gener-
ally leaving a gland, joint or other
indication of the reduction.)

c. Stamens 10, free: shrubs, rarely
herbs 5. PODALYHIA TRIBE.

cc. Stamens 10, monadelphous, rarely
diadelphous: racemes terminal or

opposite the Ivs. or the fls. soli-

tary or subfascicled at the axils. . 6. GENISTA TRIBE.

BB. Lvs. pinnate, rarely digitate in the
Trifoliura Tribe, or subdigitate in

the Phaseolus Tribe or the Ivs.

sometimes reduced to a single 1ft.

C. Stamens 10, free: Ifts. 5 or more,
sometimes reduced to 1 large
1ft., rarely 3 7. SOPHORA TRIBE.

cc. Stamens monadelphous or diadel-

phous.

ly twining 12.

:i. Habit of plants

PHASEOLUS
[TRIBE.

THIFOLIUM TRIBE.
GALEGA TRIBE.

mostly erect 13.

HH. Lfts. mostly 5 or more.. 14.
AAA. Fls. more or less irregular, but not

truly papilionaceous. When they
seem to be so, the petal answering
to the standard will be found within
the other petals instead of outside
as in AA: radicle straight, very rarely
slightly oblique.

Suborder m. CISALPINEM.

B. Calyx gamosepalous beyond the disk
or valvately parted : Ivs. simple and
entire or 2-lobed, or rarely cut into

2 Ifts. : stipe of ovary free or adnate
to calyx-tube 15. BAUHINIA TRIBE.

BB. Calyx usually parted to the very
disk and the segms. imbricate.

c. Stipe of ovary adnate to the disk-

bearing calyx-tube: Ivs. mostly
abruptly pinnate 16. AMHERSTIA TRIBE.

cc. Stipe of ovary free in the bottom of

the calyx.
D. Anthers versatile: Ivs. mostly

bipinnate 17. C-ESALPINIA TRIBE.
DD. Anthers basifixed, erect but

longitudinally dehiscent by 2

pores or short cracks 18. CASSIA TRIBE.

//. Key to the Tribes.

1. Acacia Tribe.

The only genus 1. Acacia.

2. Inga Tribe.

A. Lvs. once pinnate 2. Inga.
AA. Lvs. mostly twice pinnate.

B. Shape of pods circinate, arched or variously
twisted,

c. Pod usually 2-valved; seeds generally
surrounded by a thin pulp 3. Pithecolob-

cc. Pod indehiscent, usually septate between [mm.
the seeds 4. Enterolob-

BB. Shape of pods straight, or at most slightly [ium.

sickle-shaped,
c. Valves separating from the persistent

sutures 5. Lysiloma.
cc. Valves elastically dehiscent and revolute

from apex to base 6. Calliandra.

ccc. Valves not elastic: pod often indehiscent. . 7. Albizzia

3. Adenanthera Tribe.

A. Fls. short-pediceled 8. Adenantk-
AA. Fls. sessile. [era.

B. The pod indehiscent (presumably so in

Stryphnodendron).
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c. Pod straight, thick-compressed, trans-

vercely septate inside between the
seeds 9. Stryphno-

cc. Pod straight, falcate or variously twisted, \dendron.
thick-compressed or subterete, usually
septate inside between the seeds 10. Prosopis.

BB. The pods 2-valved. (See also BBB.)
c. Pod straight or arched, flat ; valves entire,

continuous within: shrubs or trees 11. Piptadenia.
cc. Pod obliquely oblong, deflexed from the

stipe: herbs or diffuse sub-shrubs, pros-
trate or floating 12. Neptunia.

BBB. The pod fiat, with thickened persistent
continuous sutures, the valves trans-

versely jointed between the sutures, the
joints 1-seeded 13. Entada

4. Mimosa Tribe.

A. Pods provided with a replum, i. e., a frame-
like placenta, which remains after the
valves have fallen away from it.

B. Valves wider than replum 14. Mimosa.
BB. Valves narrower than the replum or hardly

wider 15. Sckrankia,
AA. Pods 2-valved in the ordinary fashion 16. Leucsena.

5. Podalyria Tribe.

A. Keel-petals free or slightly connate: foliage
herbaceous.

B. Pod linear or oblong-inflated 17. Thermopsis.
in 1

. Pod globose or ovoid, turgid or inflated 18. Baptisia.
AA. Keel-petals connate on the back: foliage

mostly leathery.
B. Ovules 4 or more.

c. Keel about as long as the wings 10. Oxylobium.
cc. Keel much shorter than wings 20. Chorizema.

BB. Ovules 2.

c. Pod indehiscent: calyx shortly 5-toothed.. 21. Viminaria.
CC. Pod 2-valved: calyx 5-fid, or bilabiate 22. Pultenxa.

6. Genista Tribe.

A. Stamens coalesced into a sheath which is split
above the middle.

B. Seeds strophiolate.
c. Lvs. simple or reduced to mere scales 23. Temple-

[tonia.
cc. Lvs. pinnate; Ifts. 3 24 Goodia.

BB. Seeds not strophiolate 25. Crotalaria.
AA. Stamens coalesced into a closed tube.

B. Seeds not strophiolate.
c. Calyx-lobes or lips much longer than the

tube 26. Lupinus.
CC. Calyx-lobes or -teeth shorter than the

tube, rarely somewhat longer.
D. Lfts. 3.

E. Pod stalked 27. Laburnum.
EE. Pod sessile.

F. Claws of petals adnate to stam-
inal tube 28. Petteria.

FF. Claws of petals free.

o. Shrubs unarmed: upper calyx-
lobes distinct 29. Adenocar-

GG. Shrubs usually spinescent: calyx [pus.
short, truncate 30. Calycotome.

DD. Lfts. usually all wanting, rarely 3 or 1:

shrubs with spiny or rush-like
branches.

E. Shrub with rush-like branches 31. Spartium,
EE. Shrubs spiny or unarmed: Ifts. re-

duced to 1 or 0, rarely 3.

F. Fls. yellow; calyx not inflated 32. Genista.
FF. Fls. violet or bluish; calyx inflated :

spiny shrub 33. Erinacta.
BB. Seeds strophiolate.

c. Calyx colored, 2-parted; the upper segms.
2-toothed, lower 3-toothed: leafless

shrubs, the branchlets and petioles
transformed into spines 34. Ulex.

CC. Calyx with the 2 upper lobes or teeth con-
nate or free, the 3 lower connate into a
lower lip 35. Cytisut.

7. Sophora Tribe.

A. Fl. with petals all nearly alike 36. Cadia.
AA. Fl. distinctly papilionaceous.

B. Pod 2-valved 37. Castano-
BB. Pod indehiscent or at most tardily dehiscent [spermum.

to a slight extent.
C. The pod moniliform 38. Sophora.

cc. The pod not moniliform, linear.
D. Color of fls. yellow in axillary racemes . . 39. Calpurnia.

DD. Color of fls. white, panicled.
E. Winter-buds inclosed in the base of

the enlarged petiole: panicle loose,
drooping 40. Cladrastis.

EE. Winter-buds free: panicle dense,
upright 41. Maackia.

8. Hedysarum Tribe.

A. Stamens all free among themselves 42. Adesmia.
AA. Stamens all connate in a closed tube 43. Arachis.

AAA. Stamens nearest the standard free or connate
with the others only at the base or at the
middle.

B, Filaments all dilated above or only alter-
nate ones.

c. Keel obtuse 44. Ornithopus,
cc. Keel acute or beaked 45. CoroniUa.

BB. Filaments normal.
c. Wings short or very short, rarely as long

as the keel: Ifts. not provided with
minute stipules.

D. Pod flat or compressed.
E. Joints many, rarely 2: standard-sta-

men free 46. Hedysarum.
EE. Joints 2: standard-stamen connate

with others at middle 47. Onobrychia.
DD. Pod thickish, subterete 48. Alhagi.

cc. Wings as long as or longer than the keel:

partial petioles of Ifts. bear minute
stipules (except in Lespedeza 0).

D. Pod indehiscent, rarely opening at the
lower suture; joints flat 49. Desrnodium.

DD. Pod of about 4 small, distinct, 1-seeded,
smooth, veined joints included in
the calyx 50. Uraria.

DDD. Pod 1-seeded, indehiscent; no joints. . . .51. Lespedeza.

9. Dalbergia Tribe.

A. Fr. drupaceous, globose or ovoid, indehiscent,
the endocarp woody 52. Andira.

AA. Fr. not drupaceous.
B. Lfts. mostly alternate.

c. Anthers versatile, the locules parallel,
longitudinally dehiscent 53. Tipuana.

cc. Anthers small, erect, didymous, the
locules placed back to back; generally
dehiscent at apex by a short crack 54. Dalbergia.

BB. Lfts. opposite.
c. Pod longitudinally 4-winged 55. Piscidia.

cc. Pod with a narrow wing along the upper
suture or both sutures 56. Derris.

10. Lotus Tribe.

A. Pod indehiscent or tardily 2-valved 57. Anthyllis.
AA. Pod 2-valved.

B. Calyx-lobes usually longer than tube; keel
rostrate 58. Lotus.

BB. Calyx-teeth shorter than tube ; keel obtuse . . 59. Hosackia.

11. Vicia Tribe.

A. St. woody: infl. subterminal ; stamens 9, the
standard-stamen absent 60. Abrua.

AA. St. herbaceous: fls. solitary or racemose in the
axils; stamens 10.

B. Wings adherent to the keel 61. Lens.
(See article Lentil.)

BB. Wings free or only slightly adherent.
c. Sheath of stamens oblique at the mouth;

style slender, bearded or hairy only at
the apex or all around the upper part. . .62. Vicia.

cc. Sheath of stamens equal at the mouth.
D. Calyx-lobes leafy; style rigid, dilated

above and the margins reflexed and
joined together so that it becomes
flattened laterally; bearded down the
inner edge 63. Pisum.

DD. Calyx-lobes not leafy; style flattened
above on the back and front ; bearded
down one face 64. Lathyrus.

12. Phaseolus Tribe.

A. Style longitudinally bearded above on the
inner side or rarely pilose only around the

stigma; petals normal or the keel long-
beaked or spiral: infl. nodose-racemose.

B. Calyx-tube not longer than lobe,

c. Keel spiral 65. Phaseolus.
cc. Keel obtuse or arched beaked.

D. Stigma strongly oblique or introrse 66. Vigna.
DD. Stigma subglobose on inner face; style

flattened out at apex 67. Pachyrhizus*
DDD. Stigma small, terminal; style filiform

or subulate at apex 68. Dolichos.
BB. Calyx-tube cylindrical, longer than lobes. ...69. Clitoria.

AA. Style not bearded.
B. Standard-stamen free only at the very base,

thence connate with the rest into a closed

tube; calyx mostly 4-lobed.
c. Calyx bell-shaped.

D. Pod broad, the upper suture thickened
or 2-winged 70. Bioclta.

DD. Pod linear, narrow or flat 71. Puerarto.
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cc. Calyx bilabiate, the upper lip larger,
entire or 2-lobed or 2-parted 72. Canamlia.

BB. Standard-stamen free or connate only at

the base.

c. Calyx 4-lobed 73. Galactia.

cc. Calyx not 4-lobed.
D. Infl. usually racemose, the rachis of the

raceme jointed.
E. Standard much larger than the

wings and keel 74. Erythrina.

EB. Standard smaller than the keel.

F. Pod 2-valved.

a. Anthers of 2 kinds 75. Mucuna.
GO. Anthers uniform 76. Apios.

FF. Pod not dehiscent, except at the

top 77. Butea,

DD. Infi. sometimes racemose but the
rachis of the raceme not jointed.

E. Lva., especially beneath, with mi-
nute resinous dots: infl. racemose
or subumbellate or the fls. solitary.

F. Ovules 2 78. Flemingia.
FF. Ovules 4 or more.

G. Pod turgid; seeds strophiolate. . . 79. Fagelia.

GO. Pod compressed; seeds not stro-

phiolate 80. Cajanus.
EE. Lvs. without minute resinous dots:

fls. clustered or racemose in the

axils, solitary or twin along the
rachis.

F. Fls. showy; standard large, flat-

tened out; bracts persistent 81. Centroaema.

FF. Fls. medium-sized; standard,
erect, complicate, sides often
reflexed: bracts persistent 82. Amphi-

FFF. Fls. small {showy in Kennedya); [carpxa.
standard spreading or reflexed;
bracts persistent or small and
deciduous.

G. Seeds not strophiolate 83. Glycine.

GO. Seeds strophiolate.
H. The fls. small; keel usually

much smaller than wings 84. Harden-
HH. The fls. showy; keel usually [bergia

equaling or surpassing the

wings 85. Kennedya.

13. Trifolium Tribe.

A. Standard-stamen connate with the others
into a closed tube ; keel beaked 86. Onont*.

AA. Standard-stamen free; keel obtuse or in Paro-
chetus acutish.

B. Lfts. digitate (rarely pinnate in Trifolium).
c. Pod 2-valved: keel acutish; petals not

adnate 87. Parochetus

cc. Pod usually indehiscent: claws of all or
the lower petals adnate to the stamina!
tube 88. Trifolium.

BB. Lfts. 3, pinnate.
c. Pod straight, sickle-shaped or arched,

sometimes thick and beaked, some-
times linear, sometimes broad and flat,

indehiscent or folliculately gaping or

rarely 2-valved 89. Trigonella.

cc. Pod spirally falcate, circinnate or
cochleate 90. Medicago.

ccc. Pod small, subglobose or ovoid, thick, in-

dehiscent or tardily 2-valved 91. Melilotus.

14. Galega Tribe.

A. Connective of the anthers appendaged with a
small gland or mucro: ovules mostly o, 1-2
in a few species; pod 2-valved 92. Indigofera.

AA. Connective not appendaged.
B. Ovules 1-2, rarely 3-4. (See also BB.)

c. Number of ovules 1 93. Psoralea.

cc. Number of ovules 2, rarely 3-4.
D. Stamens 10 94. Amorpka.

DD. Stamens 5 95. Petaloste-

BB. Ovules oo (1-2 in a few species of Teph- [mon.
rosia).

c. Infl. terminal or opposite the Ivs., mostly
racemose (in Galega both axillary and
terminal, in some Tephrosias axillary):

pod 2-valved.

D. Style longitudinally
bearded on the

inner side; calyx long-tubular; petals

very long-clawed 96. Barbieria.

DD. Style glabrous (or merely penicillate
at the stigma in some tephrosias).

B. Standard-stamen connate with the
rest from the base 97. Galena.

XK. Standard-stamen free or connate
with the others from the middle.

F. The pod narrow or short, with
slender valves and nervifonn or

hardly thickened sutures 98. Tephrosia.
FF. The pod thick, leathery or woody,

a. Pod usually tardily
dehiscent:

infl. mostly panioled 99. Millttia.

GO. Pod easily dehiscent: infl. race-
mose 100. Wistaria.

cc. Infl. axillary, except where noted below.
D. Pod flat, except where the seeds finally

make it turgid 101. Robinia.
DD. Pod inflated, turgid or terete, longitudi-

nally septate or undivided, rarely
flat and when so always longitudi-
nally septate.

E. Styles variously bearded above
F. Petals acuminate 102. Clianthut.

FT. Petals not acuminate.
o. Standard erect 103. Suther-

GG. Standard spreading or reflexed. [landia.
H. Stigma small 104. Swainsona.

HH. Stigma prominent 105. Colutea.

EE. Style not bearded.
F. Lvs. even-pinnate: shrubs or trees.

G. The pod stipitate, obovoid or

oblong 106. Halimoden~
[dron.

GO. The pod linear, usually acute 107. Caragana.
FF. Lvs. odd-pinnate or wit.h a spiny

petiole instead of an odd 1ft.

G. Anther-cells confluent at apex. . . 108. Glycyrrh-
GG. Anthers uniform. [iza.

H. Petals not all narrow, the
standard obovate or orbicu-
lar 109. Calopkaca.

HH. Petals narrow.

i. Keel blunt 110. Astragalus.
u. Keel acute 111. Oxytropit.

15. Bauhinia Tribe.

A. Petals erect or spreading, only slightly

unequal 112. Bauhinia.
AA. Petals falsely pea-like, the standard inmost.. . . 113. Cercis.

16. Amherstia Tribe.

A. The petals absent; sepals 4 114. Saraca.

AA. The petals present.
B. Bractlets persistent, inclosing the bud.

c. Petals 5, slightly unequal 115. Brownea.

cc. Petals unequal, 1 very wide, 2 narrow,
2 minute and rudimentary 116. Amherstia.

BB. Bractlets small or deciduous.
c. Lfts. 1 pair 117. Hymenxa.

cc. Lfts. 2 or more pairs.

D. Petals 5, 3 perfect, 2 rudimentary 118. Tamarin-
[dus.

DD. Petals 5, slightly unequal 119. Schotia.

17. Caesalpinia Tribe.

A. Calyx-lobes strongly imbricate; disk-bearing
tube short: seed not albuminous.

B. Pod indehiscent: stigma peltate 120. PeUoph-
[orum.

BB. Pod 2-valved : stigma not peltate 121. Cn-salpinia.

AA. Calyx-tube long, or top-shaped or bell-shaped;
segms. short or narrow and open: seeds,
when known, albuminous.

B. Pod turgid or subterete 122. Gymnoc-
[ladus.

BB. Pod flattish 123. Gleditsia.

AAA. Calyx-segms. valvate.

B. Segms. 4, the upper ones connate; highest
petal widest, lowest narrow 124. Cohillea.

BB. Segms. 5; petals roundish, about equal 125. Poinciana.

AAAA. Calyx-segms. slightly imbricate or valvate:
seeds albuminous.

B. Ovary adBate to calyx-tube 126. Schizolotf

[turn,

BB. Ovary free in bottom of calyx 127. Parkin-
[sonia.

18. Cassia Tribe.

A. Petals 5; fls. hermaphrodite 128. Cassia.

AA, Petals 0; fls. polygamous 129. Ceratonia.

The following genera also are described as having more or less

horticultural interest: Afzelia, Amicia, Aotus, Baikiffia, Baphia
Brachysema, Camdensia, Carmichffilia, Cicer, Copaifera, Dalea

Piptanthus, Podalyria, Pterocarpus, Pterolobium, Rhynchosia
Scorpiurus, Sesbania. Toluifera, Vouapa.
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71. ROSACES.

/. Summary of Tribes.

A. Ovary inferior; carpels 2-5, more or
less connate and adnate to the cup-
shaped receptacle, the whole develop-
ing into a fleshy fr. (pome): trees or
shrubs with free stipules 4 pOME TRIBPAA. Ovary superior.

IBB!-

B. Carpels usually many, if 1 or 2, fr.
not drupaceous: calyx persistent.

C. Fr. follicular, dehiscent.
D. Seeds not winged: fls. small. ... 1. SPIRAEA TRIBE.DD. Seeds winged, flattened: fls.

r*o T3V I

a
7
le

r , 1

ar*?' -.;, 2. QuiLLAJA TRIBE.cc. Fr. not folhcular, mdehiscent, or
carpels growing into drupelets.

D. Pistils borne on a flat, hemi-
spherical or convex receptacle,
subtended by a cup-shaped
portion of the receptacle (hy-
panthium), usually many.

E. The pistils 2-5: shrubs, with
simple Ivs.

F. Stipules wanting: fls. small
in large panicles 3. HoLODiscns

FF. Stipules present: fls. soli- TRIBE
tary or in few-fld.

__ T. corymbs 5. KBRHIA TRIBE.EE. J.ne pistils many (if few, Ivs
compound) : herbs or shrubs.

F. C a r p el s becoming dry
achenes.

o. Ovules 2; carpels 5-15:
calyx without bractlets:
herbs 9. ULMARIA TRIBE.

00. Ovules 1: carpels many;
calyx usually with
bractlets alternating
with the lobes 6. POTENTILLA

FF. Carpels becoming drupelets: [TRIBE
D.- -i o.vu'es 2 , but seed solitary. 7. ROBUS TRIBEDD. Pistils inclosed in the tubular-
or urn-shaped receptacle (hy-
panthium).

E. Number of pistils 1 or 4;
petals sometimes wanting.

F. Hypanthium tubular or cam-
panulate, the achenes
loosely and usually only
partly inclosing; pistils
usually 1 : shrubs 8. CEHCocARptjg

FF. tlypantnium urceolate, com- (TRIBE
pletely inclosing the 1-4
achenes; sepals usually 4:

... XT
tyibs T

.

sh
,

rab8 10. SANGCISORBA
EE. Number of pistils many; calyx- [TniBEtube becoming fleshy; petals

present: shrubs with odd-

P.^,1 P
innat

f
lv - v 11. ROSE TRIBE.BB. Carpels 1, rarely 2: fr. drupaceous-

calyx usually deciduous,
c. Fls. symmetrical; style subter-

minahovules pendulous; radicles

. fi
supe

fi
or 12. PRUNUS TRIBE.cc. Fls. often unsymmetrical; style

basilar: ovules ascending-
radicles inferior 13. CHHYSOBALANUS

[TRIBE.

//. Key to the Tribes.

1. Spiraea Tribe.

A. Pistils opposite to the petals or less than 5.
B. Lvs. simple, often lobed, rarely pinnatifid-

stamens inserted on the margin of the
hypanthium: shrubs, rarely undershrubs.

c. btipules large, caducous: staminal disk
wanting: seeds shining, crustaceous.

D. follicles dehiscent along both sutures
often inflated, 1-5: fls. in terminal

DD. FoTliclS dehisceni'oniy'along't'he'ven:
*' PhusocarP-

tral suture, 1-2, not inflated.
E. *ls. in terminal panicles; style ter-

minal; pistils, 2, rarely 1: follicles
usually 5-seeded 2 Neittia

EE. Fls. in small terminal corymbs; style

'

{^eraljjjistil
1: follicles 1-or rarely

<jm

. The Ivs. 'entire, serrate or lobed: sta-
mens free.

E. Carpels free.
F. Fls. in panicles, corymbs or umbel-

like racemes; carpels dehiscent
along the ventral suture: Ivs
usually serrate or lobed 4. Spirxa

FP. Fls. in racemes; carpels dehiscent
on both sutures: Ivs. entire,

PP r evergreen: cospitose "ndershrub. 5. Petrophy-EE. Carpels connate at the base; fls. poly- \tum
gamo-dicecious, in panicles: Ivs

nr. Tl,n 1
ntlr

,
ei

.

decic
!

us: upright shrub. . . 6. SibirxaDD. The Ivs. twice trind: stamens connate at
the base: fls. in racemes: prostrate
undershrub 7 r , ,.

BB. Lvs. 2-3-pinnate: fls. dioecious; 'in ample
panicles composed of slender spikes:

AA. Pistils op
S

posi'te'to' the sepals,' 5.'

S ' Aruncui -

B. Petals roundish, imbricate in the bud- car-
pels connate at the base: Ivs. pinnate or
bipinnate: shrubs.

c. Lvs. pinnate; Ifts. coarsely serrate . . . . 9 Sorbaria
P ^

V
?'

blPmnatc : ""Sms. minute, entire 10. Cham a-BB. Petals strap-shaped, convolute in the bud-
carpels distinct: Ivs. ternate: herbs 11. Gitlenia.

2. Quillaja Tribe.
n. Carpels free, spreading, star-like at maturity

evergreen trees.
B. Stamens 10 )9 r. .

BB. Stamens 20.
'

to"
{
*.
utUaJa -

.

AA. Carpels connate into' a 'o-eeil'ed 'cap's'.:' 's't'a-

'

mens 15-20: deciduous shrub 14. Exochorda.

3. Holodiscus Tribe.
Lvs. doubly serrate or slightly lobed 15. Holodiicua.

4. Pome Tribe.
A. Carpels bony at maturity: fr. hence with 1-5

stones.
B. Pistils with 2 fertile ovules: Ivs. entire or

crenate.
c.

Lvs.entire:spinelessshrubs:styles2-5. . . 16. Cotoneasier.

sh
C
b
re

' Perslsten': usually spiny

BB. Pistil, with onfyl fertile ovule:' Ivs. usually
17' Pvracantha -

doubly serrate or lobed.
c. Ovules 2, 1 fertile and 1 sterile: Ivs. sim-

ple, often pinnately lobed.
D. Number of carpels 5, 'wholly connate

and covered at the top by the flesh of
the fr.: fls. solitary, 2 in. across: Ivs
entire or occasionally dentate 18. Mesmlus

DD. Number of carpels 1-5, more or less dis-
tinct at the ventral suture and free at
the top : fls. 1 in. or less across, usually
in corymbs: Ivs. often lobed... 19 Cratseaus

cc. Ovule but 1; stones 5: Ivs. pinnate (the
simple-Ivd. species belong to Hespeco-
meles, which is not in cult.)... . 20 OsteomelesAA. Carpels with leathery or papery walls at

maturity: fr. hence 1-S-celled, each cell with
1 or 2, rarely many seeds.

B. Fls. in compound corymbs.
c. Styles 1-5, distinct or connate; carpels

partly free.
D. Fr. solid and pointed at the top; walls

of cells leathery: Ivs. deciduous, sim-
ple or pinnate.

E. Sepals deciduous: Ivs. always simple,
serrate with excurrent veins: styles23 21 \fifr f

EE. Sepals persistent.
F. Number of styles usually 2, rarely 3

or 5, free or connate: Ivs. pin-
nate or simple and serrate or
lobed with excurrent veins
deciduous. . 22. Sorbun.

FF. Number of styles 3-5: Ivs. serrate
to crenulate, with curving veins.

G. Lvs. deciduous, with glands on
the midrib above: styles 5,
connate below: endocarp thin .23. Aronia

GG. Lvs. evergreen, without glands
on the midrib: styles 3-5:
endocarp firm. .. 24 SVr>,>->a,v.

DD. Fr. hollow and rounded at'the top,
small, 1- or2-seeded ; walls usually pa-
pery: styles usually 2: Ivs. simple,
deciduous or evergreen with curving

cc. Styles 5, distinct'; 'carpels wholly connate':
' '""o>

fr. pear-shaped, rather large, yellow
Ivs. evergreen with excurrent veins 26. Eriobotrya.BB. Fls. in umbels, racemes or solitary,

c. The carpels 4- to many-seeded
D. Styles free: Ivs. entire 27. Cydonia.DD. Styles connate at the base: Ivs. serrate

or serrulate.
E. Ovules many in each cell: calyx gla-

brous outside
'

28 Chxnomelea
EE. Ovules 4-5 in each cell; calyx densely

tomentose outside... 2q /),.,,,
cc. The carpels 1-2-seeded.
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i>. Cells of the ovary as many as styles,
each with 2 ovules.

E. Ovary 2-celled: fr. 1-2-seeded,
black: fls. in upright racemes,
sometimes panicled: Ivs. evergreen . 30. Raphiolepis.

EE. (Wary 3-5-celled: fis. in umbels: Ivs.

deciduous.. 31. Pyrus.
DD. Cells of the ovary twice as many as

styles, each with 1 ovule.
E. Styles usually 5; fls. in racemes: Ivs.

serrate, or crenate at the apex 32. Amelan-
EE. Styles 2-3; fls. in few-fid, umbels; [c/u'er.

calyx-tube cylindric: Ivs. entire or
denticulate, narrow 33. Peraphnl-

[lum.

5. Kerria Tribe.

A. Petals wanting; fls. in few-fld. corymbs:
achenes 2-5, drupaceous 34. Neviusa.

AA. Petals present; fls. solitary, large.
B. Lvs. alternate: fls. 5-merous, yellow:

achenes drupaceous, yellow 35. Kerria.
BB. Lvs. opposite: fls. 4-merous, white: achenes

dry, black 36. Rhodotypus.

6. Potentilla Tribe.

A. Style deciduous,
a. Receptacle in fr. much enlarged, colored.

c. Fls. white: receptacle pulpy, juicy 37. Fragaria.
cc. Fls. yellow: receptacle dry 38. Duchesnea.

BB. Receptacle not fleshy, even in fr.

c. Pistils only 1-12.
D. Stamens 5; petals minute 39. Sibbaldia.

DD. Stamens numerous; petals conspicuous. 40. Waldsteinia.
cc. Pistila very numerous.

D. Petals white or yellow, obtuse or emar-
ginate 41. Potentilla.

DD. Petals purple, abruptly acuminate,
much smaller than calyx 42. Comarum.

AA. Style elongated after anthesis, often plumose.
B. Fls. 5-merous: Ivs. pinnate or pinnatifid.

c. Sepals yalvate; hypanthium flat: herbs. .43. Geum.
cc. Sepals imbricate; hypanthium concave:

shrubs.
D. Calyx with bracts outside 44. Fallugia.

DD. Calyx without bracts 45. Cowania.
BB. Fls. 8-9-merous: Ivs. undivided: prostrate

undershrub 46. Dryas.

7. Rubus Tribe.

A. Drupelets pulpy 47. Rubus.
AA. Drupelets nearly dry, inclosed by calyx 48. Dalibarda.

8. Cercocarpus Tribe.

A. Fls. apetalous; style elongated and plumose
in fr.; hypanthium tubular 49. Cercocarpus.

AA. Fla. with petals.
B. Style with terminal stigma: Ivs. linear,

needle-shaped 50. Adenostoma.
BB. Style with decurrent stigma.

c. Lvs. 3-fid at the apex: sepals imbricate:

fr.inclqsed about half 51. Purshia.
cc. Lvs. bipinnate: sepals valvate: fr. in-

closea 52. Ckamxbatia.

9. Ulmaria Tribe.

Herbs with large pinnate Ivs. and large stipules
and small white or pink fls. in large panicles. . ..53. Filipendula.

10. Sanguisorba Tribe.

A. Calyx with 5-6 bracelets or 10-12-cut in 2
series or in Agrimonia with a setose limb.

B. Petals 54.
BB. Petals 4 or 5 55.

AA. Calyx without bractlets; petals 0: Ivs. pinnate.
B. Fls. axillary, solitary 56.

BB. Fls. spicate or capitate.
c. The calyx valvate; stamens 1-10, short;

carpels 1-2 57.

cc. The calyx imbricate.
D. Fr. rarely rugose: fls. usually bisexual;

carpel 1 ; stamens 4-12 58.

DD. Fr. often rugose: fls. polygamo-dice-
cious, rarely bisexual; carpels 2;
stamens CD 59.

Alchemilla.

Agrimonia.

Margyri-
[carpus.

Acaetia.

Sanguisorba.

Poterium,

11. Rose Tribe.

AA. Sepals 5.

B. Carpels solitary.
c. Style terminal: lys. usually serrate: pith

of branches solid 62. Prunua.
cc. Style lateral: Ivs. entire: pith lamellate.. 63. Prinsepia.

BB. Carpels 5: Ivs. entire 64. Osmaronia.

13. Chrysobalanus Tribe.

Anthers small, short, didymous; ovary 1-loculed,
inserted in the base of the calyx-tube; stamens
15 or more 65. Ckrysobal~

[anus*
The genus Plagiospermum is also cultivated.

72. SAXIFRAGACE^E.

/. Summary of Tribes.

A. Plants are trees or shrubs.
B. Lvs. opposite 1. HYDRANGEA TRIBE.

BB. Lvs. alternate.
c. Stipules absent: Ivs. often coria-

ceous or glandular-serrate: sta-

mens usually isomerous with
petals 2. ESCALLONIA TRIBE.

cc. Stipules absent or adnate to petiole
at base: fls. generally racemose;
ovary 1-locular, 2-merous; seeds
immersed in pulp 3. RISES TRIBE.

AA. Plants are herbs.
B. Fls. 4-merous 4. FHANCOA TRIBE.

BB. Fls. generally 5-merous 5. SAXIFRAGE TRIBE.

II. Key to the Tribes.

1. Hydrangea Tribe.

A. Ovary superior.
B. Number of petals 4; stamens 10; filaments

2-lobed; styles 3 1. Fendlera.
BB. Number of petals 5 or 6.

c. Ovules solitary: stamens 4-12; styles 3-5. 2. Whipplea.
cc. Ovules 4 : stamens 15; carpels2, separate. . 3. Lyono-

ccc. Ovules numerous. [thamnus.
D. Petals 5, convolute: stamens 10; styles

3-5 4. Jamesia.
DD. Petals 5 or 6, imbricate: stamens nu-

merous; style 1, with a 5-7-lobed
stigma 5. Carpenteria.

AA. Ovary inferior or semi-superior.
B. Stamens 8, 10 or 12.

c. Petals induplicate or imbricate: fr. cap-
sular 6. Deutzia.

cc. Petals valvate.
D. Fr. a caps.

E. Styles 4 or 5, free or connate at the

base; petals 4 or 5 7. Hydrangea.
EE. Style 1, with a 4-5-lobed stigma;

petals 5 8. Schizo-
DD. Fr. a berry: petals 5 or 6: styles 3-5, [phragma.

club-shaped 9. Dichroa.
BB. Stamens >.

c. Petals induplicate, 7-10; style 1 10. Decumaria.
cc. Petals imbricate; styles 1-5 11. Pkiladel-

ccc. Petals valvate. [phua,
D. Styles 2; petals 4 12. Platycrater.

DD. Styles 3; petals 5 13. Cardiandra.

2. Escallonia Tribe.

A. Petals imbricate; style 1; ovary 2- or 3-
loculed 14. Escallonia.

AA. Petals valvate; styles divisible into 2; ovary
2-loculed 15. Itea.

3. Ribes Tribe.

The only genus 16. Ribes.

4. Francoa Tribe.

Sepals and petals equal . 17. Francoa.

The only genus 60. Rosa.

12. Prunus Tribe.

A. Sepals usually 10, small; petals often wanting
or small; carpels in the staminate fl. 2, 1 in

the fertile fl 61. Afaddcnia.

5. Saxifrage Tribe.

A. Ovary 1-loculed.
B. Placentae basilar or nearly so 18. Tiarella.

BB. Placentte parietal, opposite the stigmas 19. Pamassia.
BBB. Placentae parietal, alternate with stigmas.

c. Stamens 3 ; petals 5, capillary 20. Tolmiea,
cc. Stamens 5-10.

D. Caps, not beaked, superior: petals 5,

3-cut or pinnatifid 21. MiteUa.
DD. Caps. 2-beaked.

E. Number of stamens 5; petals 5 or 0:

caps, inferior 22. Heuchera.
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EE. Number of stamens 8 or 10: caps.

semi-superior.
F. Petals 0; stamens 8 or 10; fls. soli-

tary 23. Chryaos-
FF. Petals entire or lobed; stamens 10; [plenium.

fls. racemose 24. Teliimc,
AA. Ovary 2- or 3-loculed, the placentce in the axis

of the fr. ; rarely composed of distinct carpels.
B. Stamens 5. (See also BB.)

c. Carpels united at base, adnate to hypan-
thium 25. SuUivantia.

cc. Carpels united and wholly adnate to
hypanthium 26. Suksdorfia.

ccc. Carpels 2, united at base, free from but
included in the inflated hypanthium.. .27. Bolandra.

BB. Stamens 10, rarely 8 (sometimes 5 in Boy-
kinia).

c. Sepals valvate.

D. Petals 28. Rodgersia.
DD. Petals 5, deciduous; stamens 5 or 10.. ..29. Boykinia.

cc. Sepals imbricate.
D. Styles erect; petals 5 or 0; stamens 8

or 10 30. Astilbe.
DD. Styles mostly recurved in fr. ; petals 5. . . 31. Saxifraga.

The following genera also are treated: Abrophyllum, Anop-
terus, Bauera, Deinanthe, Leptarrhena, and Tanakfea.

73. CUNONIACE^E.

A. Calyx valvate.
B. Stamens hypogynous, very long 1. Acrophyl-

[lum.
BB. Stamens perigynous 2. Cerato-

[petalum.
AA. Calyx imbricate, the lobes very short 3. Cunonia.

EE. Calyx-tube urn-shaped, much longer
t han ovary ; sepals and stamens
5; fls. in long and slender racemes... 5. S\nowil~

BB. Petals as many as calyx-lobes. [s<m*o.
c. Fls. borne in catkins, 5-merous.

D. Shape of petals broad; stamens with
long-filament ; disk present 6. Corylopsia.

DD. Shape of petals subulate, as long as
sepals; stamens nearly sessile ; disk 0. . 7. F&rtitnearia,

cc. Fls. in clusters, 4-merous.
D. Lvs. deciduous, crcnate: anthers ob-

tuse, the locules opening with 1 valve. 8. Hamamelis*
DD. Lvs. persistent, entire: anthers beaked,

the locules opening with 2 valves 9. Loropeta-
AA. Ovary-locules 2- or more-ovuled. {lum*

B. Fls. unisexual '

10. Liquidam-
BB. Fls. bisexual. [bar.

c. The fls. 5, in a head, surrounded by an in-
volucre of which the outer bracts are
small, the inner gradually larger 11. RhodoUia.

cc. The fls. 2 together with very short bracts
at the base 12. Disanthua.

78. BRUNIACE^E.

In cultivation Audouinin,
(See article Diosma.;

79. HALORAGIDACE^E.

A. Stamens 1-2; calyx 3-4-lobed; ovary 1-loculed 1. Gunnera.
AA. Stamens 2-8; calyx truncate or 4-toothed;

ovary deeply 2- or 4-grooved 2. Myrioph t/l-

[ium.
AAA. Stamen 1; calyx truncate; ovary 1-loculed ... 3. Hippuris.

74. CEPHALOTACE-ffi.

The only genus Cephalotus.

75. CRASSULACE^E.

A. Stamens usually as many as the petals.
B. Petals free or connate only at the base;

floral parts in 5's
BB. Petals usually connate to the middle or

beyond.
c. Calyx bell-shaped, as long as the corolla-

tube
cc. Calyx many times shorter than the co-

rolla-tube
AA. Stamens usually twice as many as the petals.

B. Petals free or connate only at.the very base.
c. Fls. usually 4~5-merous

cc. Fls. 6-merous or more
BB Petals usually connate to the middle or

beyond,
c. Calyx large, inflated shortly 4-fid

1. Crassula.

2. Gramman-
(thes.

3. Rochea.

cc. Calyx 4-parted .

ccc. Calyx 5-parted.

4. Sedum.
5. Semper-

[vicum.

6. Bryophyl-
\lurn.

7. KnlniK-litti .

8. Cotyledon.

The following are also described: Altamiranoa, Dudleya,
Echeveria, Kitchingia, Lenophyllum, Oliveranthus, Pachyphytum,
Stylophyllum, Tilhra, and Lrbinia.

76. DROSERACE^E.

A. Stamens 4-8; styles 2-5; placenta parietal. . . . 1. Drosera.
AA. Stamens about 15; style columnar; placenta:

basal 2. Dionxa.
AAA. Stamens 10-20; styles 5, filiform 3. Drosophyl-

[lum.

77. HAMAMELIDACE^E.

A. Ovary-locules 1-ovuled.
B. Petals 0.

C. Lvs. evergreen.
D. Stamens 2-8, with long filaments; fls. in

racemes 1. Distylium.
DD. Stamens co

, with short filaments; fls. in

heads; calyx-tube in the pistillate fl.

tubular 2. Sycopsic.
cc. Lvs. deciduous.

D. Number of stamens about 24; fls. in
dense spikes 3. Fothergitla,

DD. Number of stamens 5-7.
E. Calyx-tube not urn-shaped; sepals

and stamens 5-7
;

fls. in short
head-like racemes 4. Parrotia.

80. RHIZOPHORACE./E.

A. Anthers 8, subsessile 1. Rhizophora.
A A. Anthers 15-30, on filaments 2. Cassipourea.

81. COMBRETACE^:.

A. Petals 0; calyx-tube not produced beyond
ovary 1. Terminalia.

AA. Petals 5 (0 in a few species of Combretum).
B. Calyx-tube straight, constricted above

ovary.
c. Cotyledons convolute 2. Poivrea.

cc. Cotyledons deeply furrowed or twisted
and

plaited 3. Combretum.
BB. Calyx-tube produced to a great length be-

yond the ovary 4. Quisqualis.

82. MYRTACE.E.

A. Ovary 1-loculed 1. Thrypto-
AA. Ovaiy 2- or more-loculed. [mene.

B. Fr. a caps., which is loculicidally dehiscent
at apex, rarely 1-2-seeded and sub-
indehiscent.

c. Anthers basifixed 2. Calotham-
cc. Anthers versatile. [nus.

D. Individual fls. pedicelled.
E. Stamens 5-adelphous 3. Tristania.

EE. Stamens free.

F. Fls. in globose heads 4. Syncarpia.
FF. Fls. in forking cymes 5. Metrosid-

DD. Individual fls. not pedicelled. [ero*.
E. Fls. solitary in the axils of the floral

Ivs. or bracts.
F. Stamens distinct, not longer than

petals 6. Leptosper-
[mum.

FF. Stamens distinct, long-exscrted.. . . 7. Callistemon.
FFF. Stamens united in clusters, long-

exserted 8. Afelaleuca.
EE. Fls, in cymose or umbellate heads.

F. Petals distinct 9. Angophora.
FF. Petals wanting (or adnate to the

calyx-lid) 10. Eucalyptus,
BB. Fr. a berry or rarely an indehiscent drupe:

Ivs. opposite, punctate.
c. Stamens straightish in the bud: seeds

with endosperm 11. Feijoa,
cc. Stamens inflexed or involute in the bud:

seeds without endosperm.
D. Calyx-limb closed in bud, deeply

divided in anthesis 12. Psidium.
DD. Calyx 4-5-lobed or -parted in the bud,

not cut deeper in antheses.



KIT TO THE FAMILIES AND GENERA 99

E. Ovules pendulous 13. Pimento.
KE. Ovules not pendulous.

F. Embryo thick and fleshy 14. Eugenia.
FF. Embryo curved, circular or spiral.

G. The ovary 2-3- rarely 4-loculed:
ovules in each locule 15. .1/yr/u.*.

GO. The ovary several-loculed by
false septa; each ultimate lo-

cule 1-ovuled 16. Rhodomyr-
[tU8.

Other genera treated incidentally are: Backhousia, Barring-
tonia, Beaufortia, Blepharocalyx, and Kuuzea.

83. LECYTHIDACE^;.

A. Fr. woody: calyx mostly imbricate.
B. The fr. large and spherical, not opening. ... 1. Couroupita.

BB. The fr. opening by a lid.

c. Style elongated 2. Bertholletia.
cc. Style short 3. Lecythis.

AA. Fr. fibrous: calyx subvalvate or imbricate.
B. Petals 6-8 l.Japtirandiba.

BB. Petals 4 (rarely 5) 5. Barring-
AAA. Fr. fleshy: calyx mostly valvate or entire. [tonia.

B. Ovary 4-loculed 6. Gria*.
BB. Ovary 5-Ioculed 7. \apoleona.

84. MELASTOMACE^;.

/. Summary of Tribes.

Excluding five tribes not represented in this work, and following
Cogniaux in D. C. Monog. Phaner. vol. 7 (1891).

A. Fr. capsular (rapturing regularly in

Melastoma): stamens usually un-
equal.

B. Caps, and ovary 3-o-angled or
winged, much dilated and hollowed
out at apex.

c. Ovary-cells as many as petals..... 1. SONERILA TRIBE.
cc. Ovary 3-locuIed: petals 5, rarely 4. 2. BEBTOLONIA

BB. Caps, and ovary terete or angular, [TRIBE.
convex or conical at the top.

c. Connective rarely produced below
the locules, usually with poste-
rior spur or appendage ......... 3. RHEXIA TRIBE.

cc. Connective usually elongated at
the base, produced beyond the
insertion of the filament into an
appendage or wing on the ante-
rior side.

D. Seeds shaped like a snail-shell.

E. Ovary generally partly or

wholly inferior: sepals
usually alternating with
long, stellate hairs ........ 4. OSBECKIA TRIBE.

EE. Ovary generally superior; no
stellate hairs ............. 5. TIBOUCHINA TRIBE.

DD. Seeds oblong or ovoid ......... 6. MICROLICIA TRIBE.
AA. Fr. berry-like or leathery, rupturing

irregularly: stamens generally equal.
B. Lvs. not finely striate between the

primary nerves.
c. Connective usually appendaged or

spurred on the posterior side. ... 7. DISSOCH.KTA
cc. Connective rarely produced at the (TRIBE.

base, usually not appendaged. . . 8. MICONIA TRIBE.
BB. Lvs. finely striate between primary

nerves with very numerous trans-
verse nervelets .................. 9. BLAKEA TRIBE.

//. Key to the Tribes.

1. Sonerila Tribe.

A. Fls. 5-merous; stamens equal; connective with
a posterior spur but no anterior appendage... 1. Graiesia.

AA. Fls. mostly 3-merous; stamens unequal, those
opposite petals smaller ................... 2. Sonerila.

AAA. Fla. mostly 4-merous; stamens equal; con-
nective not produced .................... 3. Phyllaa-

[o/Ai

2. Bertolonia Tribe.

A. The connective not appendaged on the an-
terior side.

B. Connective tuberculate on the posterior
side at the base ....................... 4. Bertolonia.

BB. Connective with a short posterior spur and
a long ascending appendage ............. 5. Salpinga,

AA. The connective with a spur on the anterior side
and a tubercle on the posterior side ......... 6. Monolena,

3. Rhexia Tribe.

Stamens equal or subequal: ovary glabrous. 7. Rhexia.

4. Osbeckia Tribe.

Stamens unequal; connective of the larger ones
long-produced at base: fr. baccate: fls. not
involucrate 8. Mdaatoma.

5. Tibouchina Tribe.

A. Stamens unequal: ovary 2-4-celled, usually
glabrous ; petals not acute ; connective of

larger stamens with a long, club-shaped,
2-fid appendage 9. Ueeria.

AA. Stamens equal: ovary setose at apex; connec-
tive with 2 lobes or tubercles on the anterior
side, and no posterior appendage 10. Tibouchina.

6. Microlicia Tribe.

Stamens unequal; anthers short, not beaked;
calyx-lobes shorter than tube 11. Centradenia.

7. Dissochaeta Tribe.

Stamens equal or nearly so; fls. mostly 4-5-
merous 12. Medinilla.

8. Miconia Tribe.

A. Infl. terminal.
B. Lvs. provided with 2-lobed bladders at base. 13. Tococa.

BB. Lvs. not provided with bladders: outer
calyx-lobes none or inconspicuous 14. Tamonea.

AA. Infl. lateral or axillary; petals obtuse; con-
nective not produced at base 15. Clidemia.

9. Blakea Tribe.

The plants described as Amaraboya are now
referred to the genus Blakea 16. Blakea.

Calvoa, Dissotis, Kendrickia, and Osbeckia are also cultivated.

85. LYTHRACE^.

A. Hypanthium tubular, curved or gibbous at
base 1. Cuphea.

AA. Hypanthium straight.
B. Caps, and ovary all included in hypanthium.

c. Petals 5, rarely 4; stamens 8-10 2. Decodon.
cc. Petals 6

;
stamens mostly 6 or 12 3. Lythrum.

BB. Caps, not all included in hypanthium.
c. The sepals 4; petals 4; stamens 8 4. Lawsonia.

cc. The sepals 6;petals 6; stamens numerous. 5. Lagerxtrce-

[mia.

86. PUNICACE-ffi.

The only genus Punica.

87. ONAGRACE.E.

A. Ovary 1-4-celled; cells 1-ovuled, rarely 2-4-
ovuled: fr. nut-like, 1-4-celled, 1 4-seeded.

B. Fls. 2-merous; ovary 1-2-celled 1. Circtea.
BB. Fls. 3-4-merous; ovary 4-celled, rarely

3-ceIled 2. Gaura.
AA. Ovary 2-6-celled; cells many-ovuled: fr. a

caps, (in Fuchsia a berry).
B. Stamens 1 or 2 3. Lopezia.

BB. Stamens 4-8, rarely 3.

c. Seeds bearded.
D. Hypanthium broadened out above

ovary into a funnel-shaped tube. ... 4. Zauschneria.
DD. Hypanthium hardly produced beyond

ovary 5. Epilobium.
cc. Seeds not bearded or winged.

D. Hypanthium usually long-produced
beyond ovary (except in some (Eno-
theraa).

E. Number of stamens 4 6. Eucharid-
EE. Number of stamens 8. . [ium

F. Fr. a caps 7. (Enothera.
FF. Fr. a berry 8. Fuchsia.

DD. Hypanthium not or hardly produced
beyond ovary.

E. Caps, loeulicidal 9. Clarkia.
EE. Caps, septicidal.

F. Stamens 8-12 10. .timsieua.
FF. Stamens 3-<i 11. Luduriffia.

88. TRAPACE^E.

The only genus Trapa.
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89. LOASACE^E.
A. Petals hooded.

B. Caps. 3-5-yalved at apex, rarely twisted. ... 1. Loasa.
BB. Caps, longitudinally 5-10-valved, usually

twisted apirally 2. Blumen-
BBB. Caps, narrow, straight, longitudinally 5- [backia.

valved 3. Scyphanthus,
AA. Petals not hooded.

B. Seeds very numerous, arranged in many
eeries 4. Euenide.

BB. Seeds few or, if numerous, arranged in 2
series 5. Mentzelia.

90. PASSIFLORACE.E.

A. Hypanthium long; petals and stamens 5 1. Tacsonia.
AA. Hypanthium short; petals 4-5, rarely 0;

stamens 4-5 2. Passiflora.
AAA. Hypanthium medium or short; fls. unisexual. 3. Modecca.

91. CARICACEJE.

In cultivation Carica.

92. CUCURBITACE^:.

/. Summary of Tribes.

A. Series 1. Ovules horizontal 1. CUCURBITA TRIBE,
AA. Series 2. Ovules erect or ascending,

rarely horizontal
B. Fr. ruptures elastically 2. CYCLANTHERA

[TRIBE.
BB. Fr. does not rupture elastically 3. ABOBRA TRIBE.

AAA. Series 3. Ovules pendulous 4. SICYOS TRIBE.

77. Key to the Tribes.

1. Cucurbita Tribe.

A. Anther-cella straight, rarely curved, not
flexuous 1. Melothria.

AA. Anther-cells flexuous or conduplicate.
B. Corolla bell-shaped, 5-lobed to the middle

or a little below.
c. Anthers free 2. Sicana.

cc. Anthers coherent.
D. Filaments connate 3. Cocdnia.

DD. Filaments free 4. Cucurbita.
BB. Corolla rotate and 5-petaled or bell-shaped

and 5-parted to the base,
c. Petals fimbriate or tendril-bearing.

D. Seeds large, fibrous 5. Telfairea.
DD. Seeds small, not fibrous 6. Trickoaan-

cc. Petals entire. [thes.
D. Hypanthium of male fls. long; anthers

coherent in an oblong head, usually
included.

E. Pistillodes in male fls. 1-3, subulate
or setiform 7. Gymnopeta-

EE. Pistillode absent or reduced to a [him.
gland

F. Anthers coherent 8. Peponia.
FF. Anthers free 9. Lagenaria.

DD. Hypanthium of male fls. short; anthers
free or slightly coherent, usually ex-
serted.

B. Stamens inserted in the mouth of the
hypanthium.

F. Scales in bottom of hypanthium . . 10. Thladiantha.
FF. Scales in bottom of hypanthium

2-3 11. Momardica.
EE. Stamens inserted in hypanthium.

F. Male fls. in racemes.
G. Fr. dry, fibrous, dehiscent by

lid at top 12. Luffa.
GG. Fr. fleshy, not fibrous.

H. Female fls. solitary 13. Ecballium.
HH. Female fls. racemose or clus-

tered 14. Bryonia.
FF. Male fls. solitary or fascicled.

G. Sepals somewhat leafy, ser-

rate, reflexed 15. Benincasa.
GG. Sepals awl-shaped, entire, erect.

H. Pollen minutely muricate; pis-
tillode 16. Bryonopsie.

HH. Pollen smooth; pistillode re-
duced to a small gland.

i. Tendrils not branched: con-
nective usually produced
upward beyond locule. . . 17. Cucumis.

u. Tendrils 2-3-fid: connec-
tive not produced 18. Citrullus.

2. Cyclanthera Tribe.

A. Fr. oblique, gibbous, rupturing cla-stically 19. Cyclanthera.
AA. Fr. not gibbous, opening by 1 or 2 pores at the

top or by irregular rupture 20. Echirmrystis.
(Incl. Megnrrhiza.)

3. Abobra Tribe.

Anther-cells flexuous; stamens free 21. Abobra.

4. Sicyos Tribe.

Fls. 5-merous, monoecious: fr. fleshy 22. Sechium.

The genera Actinostemrna, Gurania, Herpetospermum, Hodg-
sonia and Sicyos are sometimes cultivated.

93. BEGONIACE^E.

A, Ovary wholly inferior.

B. Petals all free 1. Begonia.
BB. Petals of pistillate fl. grown together 2. Si/mbeg{fi.

AA. Ovary partly superior S.HiUebrandm.

94. CACTACE^.
A. Fl.-tube wanting.

B. Lvs. large and persistent.
c. Seeds black and shining 1. Pereskia.

cc. Seeds white, dull and covered with hairs. 2. Pereskiopsis.
BB. Lvs. wanting or minute and caducous.

c. Plant epiphytic, spineless: fls. small.
D. Flowering joints bottle-shaped 3. Hariola.

DD. Flowering joints not bottle-shaped. ... 4. Khipsalis.
cc. Plant not epiphytic, usually very spiny:

fls. large.
D. Petals spreading; filaments much

shorter than the petals 5. Opuntia.
DD. Petals erect and closely surrounding

the stamens; filaments longer than
the petals 6. \opalea.

AA. Fl.-tube present, often much elongated.
B. Plants epiphytic or nearly so, either flat or

3-angled, usually spineless and always
with spineless fr.

c. Sts. 3-angled, bearing small spines at the
areoles: ovary and fr. bearing large
bracts 7. Hylocereus.

cc. Sts. normally flat, spineless: ovary and
fr. bearing only minute bracts.

D. The sts. weak, divided into many short
joints.

E. Fls. irregular 8. Zygocactus.
EE. Fls. regular 9. Schlum-

DD. The sts. stouter than the last, with [bergera.
elongated joints.

E. Fl.-tube very short or nearly wanting. 10. Disocactua.
EE. Fl.-tube very definite, often much

elongated.
p. Fls. small, diurnal 11. Wittia.

FF. Fls. large, nocturnal 12. Epiphyllum.
BB. Plants not epiphytic, never flat, with several

to many ribs.

c. Sts. globular or cylindrical, not jointed.
D. Plant-body covered with more or less

definite tubercles: fr. naked.
E. The plant terminated by a cephaliuml3. Cactus.

EE. The plant without a terminal ceph-
alium.

F. Without spines except in the seed-

lings.
G. Plant tumid, without woody

tubercles. 14. Lophophora.
GG. Plant with dry prominent

woody tubercles 15. Ariocarpus.
FF. With spines on the tubercles.

G. Tubercles terete or angled, with
various kinds of spines 16. Afatnmillaria.

GO. Tubercles flattened, with pec-
tinate spines 17. Pelecyphora.

DD. Plant-body covered with more or less

definite ribs: fr. scaly.
E. Tubercles elongated, finger-like 18. Leuchten-

EE. Tubercles, if present, always low. \bergia,
F. Top of plant naked or nearly so. . 19. Echinocac-

[tus.
FF. Top of plant very woolly 20. Malacocar-

cc. Sts, often tall, cylindrical, more-or-less [pus.
branched, erect or climbing, sometimes
low and then always with spiny fr.

D. Flowering plants taking on various
forms like a cephalium, long hairs or
wool, peculiar bristles or spines from
near the top.

E. Ribs of sts. 4-7 21. Lophocereus.
EE. Ribs of sts. many.
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F. Fla. diurnal; flowering areoles
with acicular spines, but no wool.22. Carneg\ea.

PP. Fls. nocturnal; wool or hairs usu-
ally produced in abundance with
the fls.

a. Ovary and fr. nearly smooth,
the few minute bracts with no
hairs in their axils 23. Cephalo-

GG. Ovary and fr. covered with [cereus.
bracts with long hairs in their
axils 24. Oreocerftts.

DD. Flowering plants not different from the
sterile plants.

E. Plants tall erect trees.
F. Fl., after withering, dropping from

the ovary 25. Cereus.
FF. Fl., after withering, persisting on

the ovary.
o. Fr. and fls. minute, often several

coming from each flowering
areole 26. Myrtilln-

GG. Fr. and fls. medium^sized or [cactus.
larger, only 1 coming from
each flowering areole.

H. Ovary and fr. covered with
thin scales, but no fls 27. Escontria.

HH. Ovary and fr. spiny but not
bearing large chartaceous
scales.

i. The fr. edible, juicy 28. Lemaireo-
[cereus.

n. The fr. dry 29. Packycereus.
EE. Plants low, often vines; or, if at first

elongated and erect, finally becom-
ing procumbent or clambering.

F. Fls. nocturnal.
o. Fr. smooth, yellow 30. Harrisia.

oa. Fr. spiny, red.
H. Sts. producing an abundance

of aerial roots 31. SeUnicercus.
HH. Sts. not producing an abund-

ance of aerial roots.
i. Ribs usually 3 32. Acantho-

[cereus.
ii. Ribs 10 or more 33. Nyctocfreus.

FF. Fls. diurnal.
o. The fls. irregular, narrow.

H. Sts. slender, weak 34. Aporocaclus.
HH. Sts. stout, at first erect.

I. Fr. spiny, with red pulp. . . .35. Rathbunia.
ii. Fr. not spiny, with white

pulp 36. Cleistocactus.
GO. The fls. regular.

H. Fl.-tube much elongated:
spines on the ovary reduced
to stiff bristles 37. Bchinopsis.

HH. Fl.-tube short, at least never
much elongated,

i. Plants producing a cluster
of tubers 38. Wilcoxia.

n. Plants without tubers.
j. Usually stout but low,

sometimes procumbent:
stigmas green 39. Echinoce-

Jj. Viny; stigmas not green. [reua.
K. Fls. small, yellow 40. Bergero-

KK. Fls. large, red or [cactus.
white 41. Heliocereus.

Epiphyllanthus and Pterocactus are described.

95. AIZOACE^.

A. Petals numerous: caps. 5- or more valved 1. Mesembry-
[anthemum.

AA. Petals 0: drupe 3-8^toned 2. Tetragonia.
AAA. Petals 5-oo ; caps, circumscissile 3. Sesurium.

96. TTMBELLIFERJE.

Key condensed from Coulter & Rose's "Monograph of North
American Umbelliferie." Not arranged in sequence of relationship.

A. Fla. in dense heads 1. Eryni/ium.
AA. Fls. not in heads, evidently umbellate.

B. Fr. conspicuously bristly.
c. The fr. covered with spines or hooked

bristles 2. Sanicufa.
cc. The fr. with bristles only on the ribs 3. />aucu.

BE. Fr. not bristly (except Osmorhiza and
Cuminum).

c. Oil-tubes obsolete or obscure.
D. The fr. strongly flattened laterally: Ivs.

simple 4. Ilydrocotyle.
DO. The fr. not strongly flattened.

K. Seed-face concave.
>. Stylopodium conical.

a. At base, fr. attenuate 5. Osmorhiza.

GO. At base, fr. rounded.
H. Ribs slender 6. Scandix.

HH. Ribs broad, 3-angled, or al-

most wing-like 7. Myrrhit.
FF. Stylopodium flat or wanting.

G. Lvs. simple and perfoliate 8. liupleurum.
GG. Lvs. large and decompound 9. Ctmium.

EE. Seed-face plane 10. &gopodium.
cc. Oil-tubes distinct.

D. Dorsally the fr. strongly flattened, with
lateral ribs more or less prominently
winged (see Musineon).

E. The oil-tubes solitary in the intervals
between the ribs, rarely 2.

F. Stylopodium conical.
G. Slender and glabrous plants. . . .11. Oxypolis.

GG. Stout and pubescent, at least
in the umbel 12. Heracleum*

FF. Stylopodium flat or wanting.
G. Plants caulescent and branching.

H. Color of fls. white.
i. Lvs. pinnately dissected;

dorsal ribs filiform: plant
slender 13. Anethum.

n. Lvs. ternately or pinnately (See Dill.)

decompound: dorsal ribs

prominent but slender :

plant stout 14. Angelica.
in. Lvs. pinnately decom-

pound ; dorsal ribs winged:
plant stout. 15. Selinum.

HH. Color of fls. yellow
I. Dorsal ribs prominent 16. Levisticum.

ii. Dorsal ribs filiform 17. Pastinaca.
GG. Plantsacaulescent or nearly so. .18. Lomatium.

EE. The oil-tubes more than 1 in the inter-

vals, usually several.
F. Plants caulescent or nearly so:

fls. yellow or white 18, Lomatium.
FF. Plants caulescent and branching.

a. Fr. winged: fls. white 19. Archangel-
GG. Fr. not winged : fls. yellow 20. Ferula, [tea.

DD. Dorsally the fr. not strongly flattened,
usually more or less laterally flat-

tened.
E. The oil-tubes solitary in the inter-

vals between the ribs.

F. Stylopodium conical: Ifts. linear or
filiform.

G. Involucre wanting.
H. Fls. white 21. Coriandrum.

HH. Fls. yellow 22. Foeniculum.
GG. Involucre present.

H. Fls. rose-color: fr. bristly 23. Cuminum.
HH. Fls. white: fr. smooth 24. Carum.

FF. Stylopodium flat or wanting.
G. Fls. white 25. Apium.

GG. Fls. yellow. (See article Celery.)
H. Ribs equal, broad and corky . . 26. Petroseli-

HH. Ribs winged or filiform. [num.
i. The ribs conspicuously

winged 27. Thaspium.
ii. The ribs filiform 28. Zizia.

EE. The oil-tubes more than 1 in the
intervals.

F. Stylopodium conical 29. Ligusticum.
FF. Stylopodium flat or wanting.

G. Seed-face sulcate or decidedly
concave.

H. Carpels flattened dorsally. . . .30. Musineon.
HH. Carpels strongly flattened

laterally 31. Erigenia.
QG. Seed-face plane or but slightly

concave.
H. Ribs all filiform: Ifts. entire. ..32. Txnidia.

HH. Ribs corky at least the lateral.

i. Lvs. simple and perfoliate:
oil-tubes continuous
about seed-cavity 8. Bupleurum.

ii. Lvs. pinnate, usually ser-
rate: oil-tubes 1-3 in the
intervals 33. Stum.

The following genera are also treated: Aciphylla, Arracacia,
Astrantia, Chaerophyllum, Crithmum, Dorema, Hacquetia, Meum,
Molopospermum, Peucedanum, Portenschlagia, and Seseli.

97. ARALIACE^E.

A. Petals more or less imbricate, broadly affixed
at base.

B. Lvs. pinnate.
c. Lfts, entire or indistinctly crenate: ovary

2-celled: glabrous evergreen shrubs 1. Delarbrea.
cc. Lfts. serrate: ovary 2-5-celled: herbs or

small deciduous trees 2. Aralia.
BB. Lvs. digitate, whorled: fls. in simple ter-

minal umbels; styles 2-3, distinct in the
fertile fls.: herbs 3. Panax.
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AA. Petals valvate.
B. Pedicels jointed or tin. sessile: evergreen

tropical or subtropical trees or shrubs,
c. Fls. pedieelleil.

D. Lvs. 1-3-pinnate: ovary 1-10-celled;
styles usually distinct 4. Polyacias.

DD. Lvs. digitate or occasionally simple:
styles 5, distinct 5. Pseudo-

cc. Fls. sessile; ovary usually 5-celled, rarely [panax.
1-4- or 6-1 2-celled; endosperm usually
ruminate: Ivs. usually simple and lobed,
rarely digitate G. Oreopanax.

BB. Pedicels not jointed,
c. Lvs. digitate.

D. Anthers 4-celled; ovary 10-ceHed, styles
distinct: evergreen 7. Dizygotheca.

DD. Anthers 2-celled; styles usually con-
nate.

E. Stipules wanting: Ivs. deciduous:
ovary 2-5-celled 8. Acantho-

EE. Stipules developed: Ivs. evergreen: [panax.
ovary 5- to many-celled 9. Schefflera.

CC. Lvs. simple, usually lobed.
D. Fls. 4- or 8-12-merous: Ivs. palmately

lobed, large.
E. Styles, connate into a column: (Is.

8-12-merous 10. Trevesia.
EE. Styles distinct, 2: fls. 4-merous: Ivs.

deciduous 11. Tetrapanax.
DD. Fls. 5-merous, rarely 5-8-merous.

E. With distinct styles.
F. Shrub, evergreen, unarmed: styles

5 12. Fatsia.
FF. Shrub deciduous, prickly: styles 2. . 13. Eckino-

EE. With connate styles. [panax.
F. Habit climbing: endosperm rumi-

nate: Ivs. simple, usually lobed,
evergreen 14. Hedera.

FF. Habit upright.
G. Ovary 5-8-celled ; calyx indis-

tinctly toothed : Ivs. usually
entire, occasionally 2-5-lobed,
evergreen 15. Gilibertia.

GO. Ovary 2-celled; calyx with 5
short teeth : Ivs. palmately
lobed or digitate, deciduous. . . 8.

Meryta and Tupidanthus are also in cultivation.

Acantho-
[panax.

98. GARRYACE^.

The only genus Garrya.

99. NYSSACE^E.

A. Ovary 1-celled; calyx minute ; petals usually
5: pistillate and staminate fls. in distinct
heads with small deciduous bracts 1. Nyssa.

AA. Ovary 6-10-celled; perianth in staminate
fls.; heads consisting of 1 pistillate II. and
numerous staminate fls. with 2 or 3 very
large white bracts at the base 2. Davidia.

100. ALANGIACE^E.

The only genus Alangium.

101. CORNACE^E.

A. Fls. bisexual, usually in cymes; petals short,
valvate ; ovary 2-celfed : Ivs, usually
opposite 1. Cornua.

AA. Fls. unisexual.
B. Lvs. opposite, evergreen: fls. in terminal

panicles ; ovary 1-celled 2. Aucuba.
BB. Lvs. alternate.

c. Petals valvate, 4: fls. in few-fld. cymes on
the upper surface of the Ivs 3. Helwingia.

CO. Petals imbricate, 5: fls. in terminal
racemes or panicles 4. Griselinia.

102. CAPRIFOLIACE^E.

A. Corolla rotate or nearly so; limb regular;
style short, deeply 2-5-cut.

B. Lvs. pinnately cut 1. Sambucits.
BB. Lvs. simple 2. Viburnum,

AA. Corolla tubular or bell-shaped; limb usually
irregular; style long, usually with capitate
stigma.

B. Ovary 2-5-celled; all the cells 1-ovuled:
herbs with rather small whorled fls 3. Triosteum.

BB. Ovary 3^4-celled; 1 or 2 cells 1-ovuled, the
others with numerous ovules.

c. Fr. a berry, usutilly 2-scedcd: corolla

campanulate or tubular -funnelform,
nearly regular 4. Symphori-

cc. Fr. a leathery achene. [carpoa.
D. Achene inclosed between large peltate

bracts : corolla campanulate-funnel-
form, 2-lipped: ovary 4-celled 5. Dipelta.

DD. Achene not inclosed between bracts:

ovary 3-celled; corolla nearly or quite
regular.

B. Ovary narrow; sepals 2-5, large,

persistent; corolla tubular or cam-
panulate-funnelform 6. Abelia.

EE. Ovary subglobose; sepals 5, lanceo-
late deciduous; corolla campanu-
late-funnelform : trailing under-
shrub with the fls. in pairs on
slender upright stalks 7. Linnaea.

BBB. Ovary 2-8-celled, the cells with many
ovulesorl cell empty.

c. Fr. an achene or caps.
D. Stamens 4: fls. in coalescent pairs

inserted at unequal height ; ovary
3-celled, often 1 ceil empty: fr. an
achene 8. Kolkwitiia.

DD. Stamens 5: fls. in cymes: fr. a 2-celled
dehiscent caps 9. Diertilla.

cc. Fr. a berry.
D. Cells of ovary 2-3, rarely 4-5: fls. in

pairs or whorls; calyx deciduous .... 10. Lonicern.
DD. Cells of ovary 5-8: fls. in whorls; calyx

persistent 11. Leycesteria.

Alseuosmia is also briefly treated.

103. RUBIACE.E.

/. Summary of Tribes.

Ignoring exceptions and omitting eight tribes not within the

scope of this work.

A. Number of ovules in each locule o.
B. Fr. dry, capsular or 2-5-berried or

nutlike.
c. Fls. compacted or confluent into a

spherical head 1. NAUCLEA TRIBE.
cc. Fls. not disposed in a spherical

head.
D. Seeds winged or appendaged,

with endosperm: caps. 2-celled. 2. CINCHONA TRIBE.
DD. Seeds not winged.

E. Corolla valvate.
F. The seeds with endosperm:

caps. 2-celled 3. CONDAMINEA
FF. The seeds minute: fr. inde- [TRIBE.

hisccnt, 2-berried or cap-
sular, 2-4-celled 4. HEDYOTIS TRIBE.

EE. Corolla imbricate or convo-
lute: caps. 2-celled; seeds
with endosperm 5. RONDELETIA

BB. Fr. fleshy, bursting irregularly or de- [TRIBE.
hiscent at apex, or a drupe with 2
or more stones, the stones many-
seeded.

c. Corolla valvate: seeds numerous,
minute, angled 6. Muss.ENDA TRIBE.

cc. Corolla imbricate or convolute:
seeds numerous, minute, often

angled 7. HAMELIA TRIBE.
ccc. Corolla strictly convolute : seeds

numerous or few, large and com-
pressed or smaller and angled. ... 8. GARDENIA TRIBE.

AA. Number of ovules in each locule 1.

B. Radicles superior.
c. Stamens inserted at base of corolla;

corolla valvate or imbricate 9. CHIOCOCCA TRIBE.
cc. Stamens inserted at throat of

corolla.

D. Corolla strictly convolute 10. ALBERTA TRIBE.
DD. Corolla valvate 11. VANGUERIA TRIBE.

BB. Radicles inferior.

c. Corolla strictly convolute 12. IXORA TRIBE.
cc. Corolla valvate.

D, Ovules affixed to septum, rarely
basilar, generally amphitro-
pous: trees and shrubs 13. MORINDA TRIBK.

DD. Ovules affixed to septum, am-

phitropous or anatropous:
herbs 14. GALIUM THIBE,

ODD. Ovules basilar, erect, anatro-

pous.
E. Stamens inserted

*
on the

. throat of the corolla: fr.

indehiscent : style entire
or with short branches l.. PftTCKOTRIA THIBE.
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EE. Stamens inserted on the

throat, rarely at base of
corolla: fr. capsular or 2-

berried: style-branches fili-

form 16. P.EOKKI < TRIBE.
EEE. Stamens inserted at base of

corolla, rarely on throat: fr.

berry-like or indehiscent:

style entire or with long
branches 17. ANTHOSPERMA

(TRIBE.

//. Key to the Tribes.

1. Nauclea Tribe.

Calyx-tubes confluent: fr. a globose, fleshy syn-
carp: ovary 2-celled; ovules solitary, pendu-
lous 1. Cephal-

[anthus.

2. Cinchona Tribe.

A. Corolla valvate.
B. Placenta ascending from the base of the

septum, or erect 2. Manettia.
BB. Placentae adnate to the middle of the sep-

tum.
c. Caps, septicidal 3. Cinchona..

cc. Caps, loculicidal 4. Bouvardia.
AA. Corolla imbricate; stamens inserted in the

throat.
B. Sepals never bract-like 5. Luculia.

BB. One of the sepals in some fls. in each infl.

developing into a large white persistent
appendage 6. Emmenop-

[terw

3. Condaminea Tribe.

One calyx-lobe dilated into an ample colored
blade 7. Piitckneya.

4. Hedyotis Tribe.

A. Calyx-lobes unequal: caps, loculicidal 8. Pentag.
AA. Calyx-lobes equal: caps, loculicidal at the

top 9. Houstonia.

5. Rondeletia Tribe.

Corolla imbricate, lobes equal or nearly so 10. Rondeletia.

6. Musssenda Tribe.

Infl. terminal, corymbose; ovary 1-2-eelled ; calyx-
lobes 5, 1 dilated and colored. 11. Musssenda.

7. Hamelia Tribe.

A. Corolla 5-ribbed: berry 5-celled 12. Hamelia.
AA. Corolla 4-5-lobed: berry 2-3-celled 13. Hoffmannia.

8. Gardenia Tribe.

A. Infl. usually terminal.
B. Corolla-tube short 14. Burchettia.

BB. Corolla-tube long.
c. Calyx 5-toothed 15. PotOQUeria.

cc. Calyx-lobes large and leafy 16. Lepinctinn.
AA. Infl. usually axillary.

B. Style has a spindle or club-shaped stigma,
entire or 2-toothed.

c. Seed-coat membranous.
D. Calyx-limb various; ovary 2-celled 17. Randia.

DD. Calyx-limb often tubular; ovary 1-

celled 18. Gardenia.
cc. Seed-coat fibrous or subfibrous.

D. Corolla-tube long and slender 19. Oxyanthus.
DD. Corolla-tube short.

E. Calyx 5-parted 20. Milrio-

EE. Calyx truncate or 5-toothed 21. Genipa.
BB. Style-branches 2, distinct (except some-

times in Kraussia).
c. Throat of corolla bearded 22. Kraussia.

cc. Throat of corolla glabrous 23. Tricalysia.

9. Chiococca Tribe.

Corolla valvate: infl. axillary, racemose; anthers

dorsifixed; stigma club-shaped 24. Chiococca.

10. Alberta Tribe.

Infl. terminal; the 2-4 calyx-lobes dilated;
anthers pilose on back 25. Alberta.

11. Vangueria Tribe.

A. Drupe 1-2-stoned 26. PUc/ronia.
AA. Drupe 3-6-stoned 27. Vnnaaeria.

12. Ixora Tribe.

A. Fls. clustered in axils 28. Coffea.
AA. Fls. in 2-3-forking corymbs.

B. Style-branches 2, short, rarely connate: 1vs.

leathery 29. Ixora.
BB. Style very far exserted, the slender spindle-

shaped stigma usually long: Ivs. usually
membranous 30. Pavetta.

13. Morinda Tribe.

A. Fls. confluent in heads, which are many-fld.,
solitary or umbellate 31. Morinda.

AA. Fls. free; calyx-limb 4-5-fid; corolla villous at
throat ; stigma club-shaped, 2-4-lobed :

drupe 1-4-stoned: infl. axillary 32. Damna-
[canthus.

14. Galium Tribe.

A^ Corolla funnel-shaped or somewhat tubular.
B. Fls. 4-merous, with or without bracts, but

no bractlets; style-branches subequal 33. Asperula.
BB. Fls. 4-5-merous, bracted and with 2

bractlets; style-branches unequal 34. Crucianella.
AA. Corolla rotate or rotate-campanulate.

B. Fls. 5-merous 35. Rubia.
BB. Fls. 4-merous 36. Galium.

15. Psychotria Tribe.

Infl. terminal; calyx usually 5-toothed; corolla

5-lobed, rarely 4-lobed; tube usually short 37. Psychotria

16. Paederia Tribe.

A, Ovary 2-celled; stigma 2, capillary, twisted:
fr. drupaceous : twining plant 38. Psederia.

AA. Ovary 5-celled: fr. a caps.: small upright
shrubs 39. Leptodermis.

17. Anthosperma Tribe.

A. Stamens inserted in throat; style-branches 4. ...40. Mitchella.
AA. Stamens inserted at or near base of corolla.

B. Fls. bisexual; style shortly 2-cut: shrub. . . .41. Serissa.
BB. Fls. unisexual or bisexual; style 2-parted

to the base or near it.

c. Plants are creeping herbs 42. Nertera.
cc. Pl&nts are shrubs or small trees 43. Coprosma.

Other genera incidentally described are: Catesbcea, Cephaelia.
Rxostemma, Fernelia, Guettarda, Oldenlandia, Plocama, and
Siircocephalus.

104. VALERIANACEjE.

A. Stamens 4 1. Patrinia.
AA. Stamens 1, rarely 2: corolla-tube spurred, the

limb spreading 2. Centranthus .

AA A. Stamens 2; corolla-tube spurred, the limb
2-lipped 3. Fedia.

AAAA. Stamens usually 3.

B. Calyx-limb finally pappiform 4. Valeriana.
BB. Calyx-limb various but not pappiform 5. Valerianella .

105. DIPSACACE-ffi.

A. Stigma terminal, straight: fls. densely
crowded in the axils of the floral Ivs., form-
ing whorls after the manner of the mint
family 1. Morina.

A A. Stigma oblique or lateral, rarely straightish:
Ms. in terminal heads.

B. Bracts of involucre generally herbaceous;
chaff of receptacle rigidly awl-shaped-
acuminate or spinescent ; corolla 4-fid 2. Dipaacus.

BB. Bracts and chaff rigidly paleaceous, rarely
sub-herbaceous; corolla 4-fid 3, Cephalaria.

BBB. Bracts leafy, in about 2 series; chaff short,
or very narrow or abortive; corolla 45-
cut 4. Scabiosa.

106. COMPOSITE.

/. Summary ef Tribes.

Series 1. TUBUUFLOR.E. Corollas tubular and regular in all

the bisexual fls.

A. Heads composed entirely of disk-fls.,

which are all perfect and never truly
yellow.

B. Style-branches awl-shaped, acute,

minutely hairy: Ivs. generally al-

ternate: anthers sagittate ;it Im-o.... 1. YF.HNONIA TRIBE.
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KB. Style-branches Bubterete, obtuse,

covered with minute papilla;: Ivs.

opposite or alternate: anthers sub-
entire at base 2. EUPATORITM

AA. Heads with all perfect or some imper- [TRIBE.
feet fls., with or without rays and
often yellow.

B. Anthers tailed.

c. Style-branches linear: heads with
or without rays 3. INCLA TRIBE.

cc. Style-branches united or short;
heads without rays ; typically
with spiny or scarious appen-
daged, many-bracted involucre
and fleshy receptacle 4. CTKARA TRIBE.

BB. Anthers not conspicuously tailed.
c. Style-branches in disk-fls. flattened

out, and with a distinct though
sometimes very short terminal
appendage 5. ASTER TRIBE.

cc. Style-branches not flattened out.

NOTE. It is impossible to make a key to separate the follow-
ing tribes from one another. Some of the important characters
are italicized:

Receptacle chaffy or rarely naked under
the sterile disk-fls. : style-branches
truncate or appendaged or the style of
the sterile fls. undivided; pappus some-
times absent but generally of 2-4 awns,
which are slender or somewhat chaffy
and with or without intermediate
scales which are free or connate at base:
Ivs. opposite, rarely alternate 6. HELIANTHCS

Receptacle naked; style-branches truncate [TRIBE.
or appendaged; pappus usually chaffy,
rarely of awns or bristles, or absent:
Ivs. opposite or alternate: intolucral
bracts in 1 or B series, rarely 3-4, her-
baceous or membranous: herbage often
resinous-dotted 7. HELENIUM TRIBE.

Receptacle chaffy or naked ; style-
branches truncate; pappus when pres-
ent crown-shaped, rarely of short chaff:
Ivs. mostly alternate: involucral bracts
in 2 or more series, dry or scarious at

apex 8. ANTHEMIS TRIBE.
Receptacle usually naked; style-branches

truncate or appendaged ; pappus
usually of bristles: Ivs. mostly alternate:
inner involucral bracts in 1 series, sub-
equal, the outer ones small or wanting, or
rarely all imbricate in numerous series. . 9. SENECIO TRIBE.

Receptacle naked; style-branches trun-
cate or the style of the sterile fls. un-
divided ; pappus absent or wool-like:
ITS. usually alternate or radical: involu-
cral bracts in 1-2 series, subequal, nar-
row 10. CALENDULA TRIBE.

Receptacle naked, chaffy or alveolate;
style-branches rounded at apex, obtuse
or rarely truncate or the style of the
sterile fls. undivided; pappus absent, or
chaffy or crown-shaped : Ivs. radical
or alternate: involucral bracts in an
indefinite number of series, often scar-
ious at apex or spinescent 11. ARCTOTIS TRIBE.

Series 2. LABIATJEFLORVE. Corollas of
all or only of the bisexual fls. bilabiate 12. MUTISIA TRIBE.

Series 3. LIGULIFLOR.E. Corollas all

ligulate and fls. bisexual: juice milky 13. CICHOHILM TRIBE.

//. Artificial Key to the Composite Tribes.

(Condensed from Engler & PrantL)

A. Plants without milky juice: corolla of
disk-fls. not ligulate (except some of
the Mutisia Tribe, recognized by the
peculiar style and caudate anthers).

B. Style below its point of branching
neither thickened nor with a ring
of long sweeping hairs.

c. Anthers not caudate.
D. Style-branches awl-shaped,

acute, minutely hairy outside
and often on style below, stig-
matose over the whole inner
face VERNONIA TRIBE.

DD. Style-branches subterete, ob-
tuse, covered with minute
papilhe, .stigmatose in 2 lines
near the base EUPATORIUM TRIBE.

ODD. Style-branches flattened, with
distinct though often short-
terminal, usually short-hairy
appendages, stigmatose in 2
lines ASTER TRIBE.

DDDD. Style-branches flattened, stig-
matose in 2 lines, very diverse
in form (i. e., truncate or ap-
pendiculate, but with a dis-
tinct tendency toward a ring
of long sweeping hairs some-
where above the fork (transi-
tions frequent to the above 3
tribes).

E. Pappus not capillary, but
composed of scales, plumose
bristles, or strong awns, or
crown-like or wanting.

P. Involucral bracts without
scarious margins, rarely
with narrow membranous
margins (in some genera
which may be separated
by strongly developed
scaly pappus from the
Anthemis Tribe).

o. Chaff present HELIANTHUS THIBE.
GO. Chaff absent HELENIUM TRIBE.

FP. Involucral bracts scarious
margined: pappus or
reduced, sometimes uni-

laterally developed ANTHEMIS TRIBE.
BE. Pappus capillary, simple SENECIO TRIBE.

DDDDD. Style-branches of the bisexual
fls. (which are sterile) almost
or quite wanting, rarely of
normal size, not stigmatose.

E. Plants more or less completely
dioecious: chaff 0.

F. Involucral bracts in 1 row,
of equal length (often with
tiny bracteoles at the
base) Petasites.

FF. Involucral bracts in many
rows Baccharis.

EE. Plants not dioecious: heads
bisexual.

F. Chaff 0.

a. Achene of female fls.

with pappus of coarse
or fine bristles or hairs,
sometimes plumose.

H. Involucral bracts in
several rows

Some members of ASTER TRIBE.
HH. Involucral bracts in 1

row, separate, with
tiny bracteoles at
base Tussilago.

HHH. Involucral bracts in 1

row, connate at base. Othonna and
GG. Achene of female fls. with [Gamolepis.

scaly pappus Gulierrezia.
GGG. Achene of female fls. with

no pappus.
H. Lvs. opposite or

radical Osteospermum.
HH. Lvs. alternate

Some members of CALENDULA TRIBE.
FF. Chaff present.

G. Involucre not scarious,
nor woolly (see Milani-
podinese and Ambro-
sie of the Helianthus
Tribe).

GG. Involucre scarious mar-
gined ; inner bracts
woolly Eriocephahis.

cc. Anthers caudate.

D. Style-branches awl-shaped,
acute, minutely hairy outside
and often on style below, stig-
matose on whole inner face. . .

Members of VERNONIA TIIIBE.
DD. Style-branches otherwise.

E. Limb of corolla of bisexual fls.

5- (rarely 4- ) toothed or
-lobed, rarely, in the Inula
Tribe, slightly 2-lipped.

F. Plants dioecious Antennaria.
FF. Plants not dioecious.

G. Heads with filiform fe-

male marginal fls., or
fls. all alike. Some members of INULA TRIBE.

GG. Heads with fls. of 2 sexes:
corolla of female fls.

(marginal) ligulate,
rarely tubular, with
broad regular or 2-

lipped limb.
H. Pappus present

Some members of INVLA TRIBE.
HH. Pappus CALENDULA TRIBE.
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EE. Limb of corolla of bisexual fls.

regular and deeply 5-divided
or 2-lipped MUTISIA TRIBE.

BB. Style with sweeping hairs beginning
at or below the point of forking,
forming a ring; or style there thick-

ened, or at least there different in

color: style-branches often co-
herent.

c. Head with female or neutral ligu-
late ray-fls ARCTOTIS TRIBE.

CC. Head of all bisexual fls. or with
nonligulate neutral fls. or rarely
with female ray-fls CYNAHA TRIBE.

AA. Plants with milky juice: fis. in head
all ligulate CICHORICM TKIBE.

///. Regular Key to the Tribes.

1. Vernonia Tribe.

A. Genua anomalous with enlarged palmately
quasiligulate outer corollas 1. Stokesia.

AA. Genus normal with tubular 5-lobed corollas, . . 2. Vernonia.

2. Eupatorium Tribe.

A. Anthers truncate at apex, not appendaged:
achenes 5-angled, secondary ribs not
prominent 3. Piqueria.

AA. Anthers appendaged.
B. Achenes 5-ribbed, no secondary ribs visible.

c. Pappus wholly of capillary bristles.
D. Involucral bracts 4 4. Mikania.

DD. Involucral bracts more than 4 5. Eupatorium.
(Incl. Conoclinium.)

cc. Pappus chaffy, awned, blunt or crown-
shaped 6. Ageratum.

BB. Achenes 10-ribbed (rarely . 7-8-ribbed),
secondary ribs conspicuous.

C. Involucral bracts not herbaceous, striate-

nerved, conspicuously so when dry.
D. Heads few-fld., corymbose 7. Adenostyles.

DD. Heads always paniculate 8. Brickellia
CC. Involucral bracts somewhat herbaceous

or partly colored, inconspicuously stri-

ate if at all.

D. The outer bracts successively shorter. . . 9. Liatris.
DD. The bracts nearly all equal in length. . . . 10. Trilisa.

3. Inula Tribe.

A. The fls. containing both stamens and pistil all

sterile, only the unisexual fls. fertile; heads
monoecious or dioecious.

B. Pappus bristles, especially of fertile fla. f

united at the base in a ring.
C. Heads strictly dioecious, corymbose,

rarely solitary ; sterile pappus club-
shaped 11. Antennaria.

cc. Heads containing 1 or both sexes, monoe-
cious or dioecious, crowded in a small
cluster or cyme surrounded by a long
conspicuous woolly involucre 12. Leontopod-

BB. Pappus bristles free: involucre rosette-like, [ium.
very white-papery 13. 4aOjpMH*.

AA. The fls. containing both stamens and style
usually fertile.

B. Heads with disk-fls. only.
c. The heads compound; 1-fld. heads aggre-

gated in an involucrate cluster, often
with petaloid appendages 14. Afyrio-

CC. The heads simple. [cephalus.
D. Pappus 15. Hum- >:.

DD. Pappus crown- or cup-shaped 16. Ammohium.
DDD. Pappus bristly.

E. Achenes not beaked.
p. Bristles often plumose at base. ... 17. Helipterum.

FF. Bristles smooth, scarious, barked
or plumose at apex 18. Helichru-

[sum.
EE. Achenes beaked 19. Waitzia.

BB. Heads composed of both ray- and disk-fls.

c. Receptacle not chaffy.
D. Stigmatic lines not confluent at apex. .20. Podol- pit.

DD. Stigmatic lines fusing at apex 21. Inula.
cc. Receptacle chaffy or bristly 22. Buphthnl-

\inum.

4. Cynara Tribe.

A. Heads 1-fld., aggregated into larger involu-
crate heads 23. Echinops.

AA. Heads several-fld.
B. Fr. with basal areole.

C. The fr. woolly, not margined.
D. Pappus scales pointed or terminated

by a simple awn 24. Xeranthe-
[mum.

DD. Pappus-scales plumose 25. Carlina.

cc. The fr. glabrous, marginal at summit.
D. Receptacle bristly.

E. Filaments glabrous: involucre bracts
hooked 26. Arctium.

EE. Filaments warty, hairy, or pectinate-
ciliate.

F. The receptacle not fleshy.
o. Pappus-bristles not plumose.. . .27. Carduus.

GO. Pappus-bristles plumose 28. Cirsium.
FF. The receptacle fleshy 29. Cynara.

DD. Receptacle not bristly 30. Onopordon.
BB. Fr. with oblique lateral areole.

c. Heads not involucrate with Ivs.

D. Involucral-bracts without appendages. 31. Serratula.
DD. Involucral-bracts with dry, scarious or

thorny appendages 32. Centaurea.
cc. Heads surrounded by an involucre of

thorny Ivs.

D. Pappus simple, of bristles, scales or 0. . . 33. Carthamus.
DD. Pappus of 2 unequally long rows of

bristles 34. Cnicua.

5. Aster Tribe.

A. Heads dioecious and composed wholly of disk-
fls 35. Bacchari*.

AA. Heads not dioecious.

B. Color of fls. yellow.
c. Rays absent 36. Bigelutia.

cc. Rays present.
D. The pappus composed of long pales,

which are sometimes reduced to a
crown 37. Gutierrezia.

DD. The pappus not as in D.

E. Pappus-bristles few (4-8).
F. Involucral bracts in 8 series,

leathery or scarious at apex 38. Grindelia.
FF. Involucral bracts in 2-3 series,

scarious at margins 39. Pentachxta.
EE. Pappus-bristles copious, in 2-8 series,

sometimes few in ray-fls.
F. Bristles of 2 kinds, the inner

series capillary, outer very short
and setulose orsquamellate 40. Chrysopsis,

FF. Bristles mostly alike.

G. Rays usually wanting 41. Linosyns.
GG. Rays present.

H. The bristles broad at base,
aristate 42. Xanthisma.

HH. The bristles capillary.
i. Heads usually many-fld.

j. Achenes many-nerved.. . .43. Aplopappu*.
jj. Achenes few-nerved 44. Hazardia.

ii. Heads usually few-fld.
j. Bristles rudimentary,

shorter than achene... .45. Brachychxta.
jj. Bristles longer than

achene 46. Solidago.
BB. Color of ray fls. at least not yellow.

c. The pappus 0, or forming a more-or-lesa
conspicuous ring of short bristles or
hairs, uniform in all fls.

D. Bracts dry or scarious at margin 47. Brachycome,
DD. Bracts herbaceous 48. BeUis.

cc. The pappus composed of numerous bris-
tles in 1 or more series, uniform in all fls.

D. Involucre with outer bracts partly

leafy, inner bracts membranous or
scarious 49. CaUistephus.

DD. Involucral bracts all nearly alike.

E. Bracts in about 2 series.

F. Achenes usually small 50. Erigeron.
FF. Achenes larger, longer: pappus

more copious 51. Vittadinia.

EE. Bracts usually in several series,
sometimes 2 series in Aster and
Felicia.

F. Plants woody, resinous.

o. Achenes cylindrical 52. Olearia.
GO. Achenes compressed 53. Felicia.

FF. Plant herbaceous.
a. Involucral bracts coriaceoois . . . .54. Sericocar-

GO. Involucral bracts membranous [pus.
or herbaceous 55. Aster.

ccc. The pappus anomalous or absent from the

rays.
D. Pappus-bristles shortly plumose ; style-

branches broad 56. Charieis.
DD. Pappus-bristles in 1 series, unequal,

rigid, thickened or dilated toward
the base 57. Townsendia.

DDD. Pappus of the ray composed of very
short palese; disk-pappus of copious
slender bristles in 1-2 series 58. Heteropap-

DDDD. Pappus-bristles very short, usually [pus.
accompanied by 2-4 awns not longer
than the achene 59. Boltonia.
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6. Helianthus Tribe.

Subtribe 1. MELAMPODIE-E. Rays pistillate; disk-fls. staminate:
achenes usually with coriaceous or thicker pericarp: style mostly
entire; receptacle chaffy throughout; pappus none.

A. Involucre of the many-fld. heads broad;
inner bracts concave, embracing and half

inclosing the thick, turgid, obovoid achenes..60. Polymnia.
AA. Involucre broad, of plane or barely concave

bracts ; innermost subtending obcom-
pressed achenes, but not inclosing nor em-
bracing them.

B. Rays, or rather their ovaries and achenes,
in more than 1 series................... 61. Silphium,

BB. Rays and achenes in a single series.

c. Heads nearly discoid or rays short ........ 62. Partkenium.
cc. Heads conspicuously radiate, mostly of

5 fertile and rather numerous sterile fls. . 63. Chrysogo-
[num.

Subtribe 2. AMBHOISK.*;. Pistillate fls. apetalous, or with
corolla reduced to a tube or ring around base of 2-parted style;
staminate fls. with 4-5-lobed corolla; anthers slightly united or
free; style abortive, hairy only at the somewhat enlarged and
depressed summit.

A. Herbs: heads of 2 kinds, the fertile with a
bur-like involucre ....................... 64. Ambrosia.

AA. Shrubs: heads all alike ..................... 65. Iva.

Subtribe 3. ZINNIE^E. Rays pistillate; the tube absent or very
short, persistent on achene and at length papery; disk-fU.

bisexual, rarely sterile, subtended or embraced by chaffy bracts:
Ivs. opposite.

A. Receptacle flattish ....... . ................ 66. Sanvttalia.
AA. Receptacle conical, cylindrical or elongated.

B. Achenes, at least inner ones, 1-3-awned..... 67. Zinnia.
BB. Achenes without pappus................. 68. Heliopsis.

Subtribe 4. VERBESINE^E. Rays pistillate, or neutral, becom-
ing papery and persistent; disk-fls. bisexual; anthers often blackish:
achenes various, but those of disk never obcompressed : pappus
various.

A. Chaff of receptacle permanently investing
achenes as an accessory covering ........... 69. Sclerocarpus.

AA. Chaff of receptacle concave or complicate,
loosely embracing or subtending the disk-
achenes, mostly persistent.

B. Rays sometimes absent. Certain species of.. 70. Spilanthes.
BB. Rays usually present.

c. Receptacle high, from conical to colum-
nar or subulate, at least in fr.

D. The rays, if present, pistillate ........ 70. Spilanthes.
DO. The rays sterile.

E. Color of rays rose or rose-purple. . . . 71. Echtnacea.
EE. Color of rays yellow or partly brown-

purple (sometimes wholly so).
F. Achenes 4-angled, prismatic ...... 72. Rudbeckia.

FF. Achenes short and broad, com-
pressed ....................... 73. Lepachy/8.

cc. Receptacle low, flat to convex, rarely be-

coming conical.
D. Achenes not winged nor very flat, when

flattened not margined nor sharp-
edged.

E. Rays pistillate .................... 74. Balsamor-
EE. Rays sterile. [rhiza.

F. Achenes pubescent .............. 75. Viguiera.
FF. Achenes glabrous ................ 76. HelianthuR.

DO. Achenes of the ray or margin often

triquetrous, of the disk either flat-

compressed and margined or thin-

edged, or if turgid some of them
winged.

E. Rays neutral.
F. Pappus 0, or an awn or its

rudiment answering to each
margin of the wingless achene. ...77. Encelia.

FF. Pappus of delicate squamelUe be-
tween the 2 chaffy teeth or awns
which surmount the 2 acute
margins of the achene .......... 78. Helianthella.

FFF. Pappus of 2 slender-subulate
naked awns, at length divergent,
sometimes with 2 or 3 inter-
mediate awns................. 79. Actinomeris

EE. Rays pistillate, rarely neutral in
V crbesina.

r. Pappus of co distinct squamelUe.. . .80. Paacalia.
FF. Pappus of dilated awns or 2 awn-

like paleee on the angles of the
achene, with 2 small intermediate

Subtribe 5. COREOPSIDEVG. Rays pistillate or neutral; disk-
fls. fertile; receptacle chaffy; chaff flat or hardly concave: achenes
more or less dorsally compressed, often 2-awned.

A. Involucral bracts distinct, the outer herbace-
ous, inner somewhat like palese 83. (iuizotia.

AA. Involucre double; inner bracts membran-
ous, subequal, connate at base or often
higher; outer bracts few and small or
minute.

B. Plants are all climbers with pistillate rays,
achenes much enlarging and sterile
disk-fls. with individed style 84. ffidalyoa.

BB. Plants not climbing: rays usually sterile,

c. Style-branches with long hairy appen-
dages 85. Dahlia.

cc. Style-branches truncate, penicillate or
with short appendages.

o. Bracts of inner involucre united into a
cup 86. Theles-

DD. Bracts of involucre distinct, or united [perma.
only at the common base.

E. Achenes beaked, slender: rays purple
or rose, in 1 species yellow; white
vars. in cult. : awns mostly
deciduous 87. Cosmos.

EE. Achenes not beaked: rays yellow or
white.

F. Tube of disk-fl. without ring at top.
Q. Lvs. or divisions entire 88. Coreopsis.

QG. Lvs, or divisions serrate 89. Bidens.
FF. Tube of disk-fls. with a ring near

the top 90. Leptosyne.

Subtribe 6. GALIXSOGE.E. Heads rayless and homogamous
(inMarshallia). Pappus of distinct palete 91. Marshallia.

Subtribe 7. MADIL.E. Rays pistillate, each subtended by an
involucral bract which partly or completely incloses its achene;
disk-fls with both stamens and styles, but some or all sterile:

glandular, viscid and heavy-scented herbs.

A. Achenes laterally compressed 92. Madia.
AA. Achenes not laterally compressed 93. Layia,

7. Helenium Tribe.

A. Involucral bracts united nearly throughout
into an oblong cup or tube 94. Tagetes.

(See also Lasthenia.)
AA. Involucral bracts hardly at all imbricated;

when broad, nearly equal or in 1 series.

B. Receptacle mostly high-conical, and acute,
beset after the achenes have fallen

projecting points (as if pedicels on wh
by
ich

......
FF. Pappus of 2 awns, sometimes 1-3 [ium,

orO, and no intermediate squam-
melUe........................ 82. Verbesina.

they were inserted).
c. The involucre a single series of bracts

connate by their edges into a 5-15-
toothed green cup 95. Lasthenia.

cc.The involucre of loose, distinct bracts 96. Bseria

(Also Actinolepis coronaria. )

BB. Receptacle flat or convex, rarely obtusely
conical: achenes from linear to obpyram-
idal, rarely 5-angled. (See also BBS.)

c. Herbage mostly woolly: involucral bracts
erect, not membranous 97. Eriophyl-

cc. Herbage usually not woolly. [Ium.
D. Disk-fls. deeply 5-cleft: involucral

bracts mostly appressed 98. Polypteria.
DO. Disk-fls. with long and narrow throat

and 5 short lobes or teeth.

E. Heads solitary 99, Hidsea*
EE. Heads paniculate or corymbose.

F. Plants tomentose herbs, the Ivs.

dissected.
a. Involucral bracts free, narrow. .100. Chtenactia.

GO. Involucral bracts connected at
the base, broad and obtuse. . . . 101. BaHa.

FF. Plants not tomentose, the Ivs. not
dissected 102. Pericome.

BBS. Receptacle from convex to oblong: achenes
short, obpyramidal or top-shaped, 5-10-
ribbecl or angled, mostly silky hairy :

disk-fls. all fertile.

c. The receptacle destitute of awn-like
fimbrillfiD among the fls.

D. Involucre erect or nearly so 103. Actinella.

DD. Involucre spreading or soon reflexed. . . . 104. Helenium.
cc. The receptacle beset with bristle-like or

awl-shaped or rarely dentiform fimbrillffi

among the fls 105. QaiUardia.

8. Anthemis Tribe.

A. Receptacle chaffy. ,

B. Heads usually discoid.
c. Shrubs with small, closely clu.stered Ivs... 106. Erioceph-

cc. Herbs, or sometimes slightly shrubby. [aJus.

o. Corolla with a hood-like appendage at

base 107. Santolina.
DD. Corolla without such appendage 108. Lonas.
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BB. Heads usually radiate.

c. Achene compressed, with 2 narrow mar-
gins 109. AchiUea.

cc. Achenes 4-5-cornered or co -ribbed.

D. The heads peduncled at tips of branches. 110. Anthemis.
DD. The heads sessile in forks, surrounded

by 5-6 dissected floral Ivs Ill, Cladanthus.

\A. Receptacle naked or alveolate-fimbrilliferous.

B. Involucral bracts in many series.

C. Rays present 112. Chrysan-
[themum.

(Consult also Pyrethrum.)
cc. Rays absent 113. Tanacetum.

BB. Involucral bracts in 1 or 2 or few series.

c. Rays present . 114. Matricaria

cc. Rays absent or inconspicuous.
D. Involucre top-shaped 115. Cenia.

DD. Involucre ovoid or broadly bell-shaped, llo. Artemisia.

9. Senecio Tribe.

A. Involucral bracts in 1 series and connate at the

base or beyond the middle in a cup; no
outer bracts; style-branches of the fertile

bisexual fls. truncate at apex, usually peni-
cillate.

B. Style undivided; disk-fls. sterile 117. Othonna.
BB. Style bifid; disk-fls. all or some fertile 118. Gamolepis.

AA. Involucral bracts in 1 or 2 series, not connate
in a cup but free, at least finally.

B. Style-branches of hermaphrodite fertile fls.

roundish obtuse or at least not truncate
and wholly without appendage or hairi-

ness at summit.
c. Heads composed entirely of bisexual and

fertile fls., homogamous, discoid 119. Cacaliop-
cc. Heads submqnceeious or subdicecious, the [*w.

fls. containing both stamens and pistils,

sterile.

D. The heads radiate, yellow 120. Tusailago.
DD. The heads discoid, purplish or white.

E. Style of hermaphrodite fls. undi-
vided; heads several 121. Petasites.

EE. Style branched; heads 2 122. Homooyne.
BB. Style-branches (of hermaphrodite fls.) either

truncate or capitellate at summit, which is

either penicillate, hairy or naked and not

rarely bears a short conical or flattened

appendage,
c. Bracts of involucre herbaceous, acuminate.

D. Receptacle flat 123. Arnica.
DD. Receptacle hemispherical 124. Doronicum.

cc. Bracts of involucre narrow, strict, usu-

ally ribbed or keeled.
D. Apex of style usually truncate and

penicillate.
E. Involucral bracts numerous.

F. Achenes subterete 125. Senecio.

FP. Achenes dorsally compressed 126. Cineraria.

EE. Involucral bracts few, 4-5; heads
homogamous 127. Tetrady-

DD. Apex of style with long, subulate hairy [mia.

appendages; heads homogamous 128. Gynura.
ODD. Apex of style with appendages short

and obtuse, or long and acutish ;

heads homogamous 129. Emilia.

10. Calendula Tribe.

A. Achenes of the rays thick, hard and bony;
those of the disk usually all empty 130. Osteos-

AA. Achenes straight, those of the rays usually [perrnum.
triquetrous; disk-achenes often flattish or

2-winged 131. Dimorph-
[otkeca.

AAA. Achenes incurved, heteromorphous 132. Calendula.

11. Arctotis Tribe.

A. Involucral bracts free, the inner ones broadly
scfirious, at least at the apex.

B. Herbs glabrous or pubescent: receptacle
chaffy 133. Ursinia.

BB. Herbs tomento.se : receptacle naked or
alveolate.

c. Achenes usually villous, crowned by
hyaline palese which are often con-
volute 134. Arctotia.

cc. Achenes glabrous, with or without a
crown of minute paleolse 135. Venidium.

AA. Involucral bracts grown together at the base:

Ivs. not spinescent: alveoli short 136. Gazania.

12. Mutisia Tribe.

A. Raya in 1-2 series, 2-lipped 137. Gerbera.

AA. Rays in 2-3 series, the outer always strap-
-) i;,ped 13K. Chaptalia.

Scolymus.

Tragopo-
(gon.

Krigia.

Hupo-
\ctKtri.

Leontodon.

Catanan-
[che.

Cichorium.
Scorzonera .

13. Cichorium Tribe.

A. Pappus 0, or of 2-3 long bristles, which soon
fall away I'M.

AA. Pappus paleaceous or partly so, or aristiform,
or plumose.

B. Involucre of equal bracts and no short caly-
culate ones at base,

c. Achenes long-beaked 140.

cc. Achenes truncate 141.
BB. Involucre either calyculate or imbricate,

i. e., principal bracts equal and some
short ones at base, or less unequal bracts
in 2 or more series.

c. Achenes (at least inner ones) tapering into
a beak.

D. Receptacle with membranous chaff 142.

DD. Receptacle naked 143.

cc. Achenes usually short, with summit trun-
cate or only a trifle contracted below
apex.

D. Receptacle chaffy 144.

DD. Receptacle not chaffy.
E. Fls. normally blue 145.

EE. Fls. yellow 146.

AAA. Pappus of capillary bristles that are scabrous,

rarely barbellulate, never plumose nor palea-
ceous-dilated : receptacle naked (except in 1

species of Troximon).
B. Achenes flattened: pappus of copious fine

soft capillary bristles.

c. The achenes distinctly beaked 147. Lactuca.
cc. The achenes beakless 148. Sonchua.

BB. Achenes not flattened: pappus persistent or
bristles tardily falling (except 1 or 2 spe-
cies of Crepis).

C. Beak distinct and slender (except in 1 or 2

species of Troximon).
D. The achenes 10-ribbed or 10-nerved,

not muricate 149. Troximon.
DD. The achenes 4-5-ribbed or angled, mur-

icate 150. Taraxa-
cc. Beak 0, or achene merely narrow at apex. [cum.

D. Fls. whitish or cream-color to violet or
rose-red 151. Prenanthes.

DD. Fls. mostly yellow, sometimes orange-
red or white.

E. Pappus of rather rigid, scabrous, fra-

gile bristles which are usually
rather dirty or neutral-colored 152. Hieracium

EE. Pappus of copious white and usu-

ally soft capillary bristles 153. Crepis.

The following genera (and others) also are briefly treated:

Amellus, Asterlinosyris, Bellium, Cacalia, Calimeris, Celmisia,
ChamEemelum, Cotula, Cryptostemma, Erlangea, Euryops,
Gymnolomia, Haplocarpha, Kuhnia, Leptocarpha, Montanoa,
Oldenburgia, Pertya, Psilostrophe, Pteronia, Saussurea, Tithonia,

Tolpis, Tricholepis, Wedelia and Zaluzania.

107. CAMPANULACE-ffi.

A. Fls. irregular, rarely nearly regular; anthers
united.

B. Corolla open down to the base on one side... . 1. Lobelia.

BB. Corolla with a closed tube.
c. Stamens in a tube free from the corolla .... 2. Downingia.

cc. Stamens more or less adnate to the corolla

up to near the throat, then monadel-
phous and free or farther adnate on one
side only 3. Palmerella.

ccc. Stamens affixed at top of corolla-tube or
above the middle: caps. 2-valved at

apex 4. Isotoma.
cccc. Stamens affixed at base of corolla-tube.

D. Fr. an indehiscent berry 5. Centropogon,
DD. Fr. a caps., 2-valved at apex 6. Siphocam-

AA. Fls. regular or nearly so; anthers usually [pylu

separate.
B. Fr. an indehiscent, fleshy berry.

c. Ovary inferior 7. Canarirta.

cc. Ovary superior as to calyx but not corolla. 8. Campan-
BB. Fr. a caps. [umxa.

c. Caps, dehiscing loculicidally by apical
valves.

D. Corolla 5-parted nearly to base 9. Jasione.
DD. Corolla broadly bell-shaped, 5-lobed.. . . 10. Platvcodon.

ODD. Corolla narrowly (or not broadly) bell-

shaped or tubular.
E. Calyx-tube adnate, hemispherical. . ..11. Codonopsia.

EE. Calyx-tube free, long-campanulate or
inflated 12. Cyananthut.

cc. Caps, closed at apex, dehiscing laterally
between the ribs by small lids or small
solitary valves.

D. Corolla 5-cut-lobed, or -parted.
E. Ovary linear or narrowly oblong 13. Specularia*
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EE. Ovary hemispherical or top-shaped.
F. Anthers connate in a tube 14. Symphyan-

FF. Anthers not connate in a tube. [dra.

Q. Style girt at base by an epigyn-
oua fleshy disk, which is cup-
shaped or tubular 15. Adenophora.

GO. Style without such disk.

H. Corolla 5-parted to the base;
lobes narrow, either long-
cohering above or rotate-

spreading 16. Phyteuma.
HH. Corolla 5-cut shortly or to the

middle, rarely farther, bell-

shaped, tubular, funnel-

shaped or subrotate 17. Campanula.
DD. Corolla narrowly tubular, shortly

3-cut at apex 18. Trachelium.
ODD. Corolla usually 7-10-cut, rarely 5-cut.

E. Number of lobes 5-9, usually 7; fls.

bell-shaped 19. Ostrowskia.
EE. Number of lobes 8-10, lobes narrow

and spreading 20. Michauxia.

Githopsis, Leptocodon and Lightfootia are also mentioned in the

Cyclopedia.

108. MONOTROPACE^E.

In cultivation . . Sarcodes.

109. CLETHRACE.ffi.

The only genus .............................. Clethra.

110. PYROLACEJE.

A. Style very short, obconical: ats. leafy ........ 1. Chimapkila.
AA. Style mostly elongated; scape naked or leafy

only at base.
B. Fls. solitary ............................ 2. Montses.

BB. Fls. racemose ........................... 3. Pyrola.

111. ERICACEAE (Inc. Vacciniacess).

Subfamily 1. VACCINIEJE.
drupe.

Ovary inferior: fr. a berry or

Subfamily 2. ERICINE&. Ovary superior: fr. a caps., except
in Tribe 1 of Subfamily 2.

Fr. fleshy, a berry or drupe .............. 1. ARBUTUS TRIBE.
Fr. a loculicidal caps., chiefly 5-celled:

corolla deciduous .................... 2. ANDROMEDATRIBE.
Fr. a caps., with loculicidal or sometimes

septicidal dehiscent and 4 or 5 cells:

corolla marcescent peristent........... 3. ERICA TRIBE.
Fr. a septicidal caps.: corolla deciduous ... 4. RHODODENDRON

[TRIBE.

Subfamily 1. VACCINIEJE.

A. Corolla tubular or cylindric; filaments con-
nate or free.

B. Filaments connate or cohering; anthers pro-
duced into a single long beak.

c. Stamens shorter than corolla............ 1. \facleania.
cc. Stamens equaling or exceeding the corolla. 2. Thibaudia.

BB. Filaments distinct; anthers ending in 2 long
beaks ................................ 3. Agapftes.

AA. Corolla campanulate, urceolate or rotate;
filaments usually free.

B. The ovary wholly inferior.

c. Ovary 10-celled, 10-ovuled ............. 4. Gaylussacia.
cc. Ovary 4-5-celled, or by false partitions

from the back of these cells, 8-10-celled;
ovules numerous.................... 5. Vactinium.

BB. The ovary at first a third to half superior.. . . 6. Ckiogenes.

Subfamily 2. ERICINEJE.

1. Arbutus Tribe.

A. The anthers have a pair of awns on the back.
B. Ovary-cell many-ovuled .................. 7. Arbutus.

BB. Ovary-cells 1-ovuled.
c. Nutlets coalescent : 1vs. persistent, entire.. 8. Arctos-

[taphylos.
cc. Nutlets distinct: Ivs. deciduous, serrate. . . 9. Arctous,

AA. The anthers awnless on back............... 10. Pernettya.

2. Andromeda Tribe.

A. Anther-cells opening through their whole
length, not appendaged; stigma 5-Iobed, the
lobes adnate to a surrounding ring or cup ..... 11. Epign-a.

AA. Anthers opening only at the top; stigma usu-
ally entire.

B. Calyx becoming fleshy in fr., forming a
berry and inclosing the small caps 12. Gtiultheria.

BB. Calyx unchanged and dry under the caps.
c. Sepals or calyx-lobes valvate or open in

the bud, never overlapping.
D. The anthers destitute of appendages

or awns 13. Lyonia.
DD. The anthers awned.

E. The anthers short and obtuse, with 2

pores topped by slender, ascending
awns; corolla urn-shaped 14. Andromeda,

EE. Anthers lanceolate, produced into 2
small tubes, each surmounted by a
pair of slender, ascending awns;
corolla bell-shaped 15. Zenobia.

EEE. Anthers with 2 spreading or defiexed
awns or teeth, on the back of the
filament or at its junction with the
anther 16. Pieris.

cc. Sepals or calyx-lobes imbricated, at least
in the early bud.

D, Lvs. heath-like, small, thick or needle-

like, mostly overlapping: anther
fixed near apex 17. Cassiope.

DD. Lvs. not heath-like, usually larger, fiat,

broad and leathery.
E. Corolla cylindraceous to contcal-

urceolate; anthers fixed near base.
F. Seeds imbricated in 2 rows 18. Chamae-

FF. Seeds pendulous or in all direc- [daphne.
tions 19. Leucothoe.

FFF. Seeds all ascending or erect 20. Oxyden-
[drum.

EE. Corolla bell-shaped or urn-shaped. . . .21. Enkianthus.

3. Erica Tribe.

A. Anthers 2-awned on back at base 22. Cattuna.
AA. Anthers 2-parted, blunt or awned, usually

cristate or lamellate at base 23. Erica.

AAA. Anthers blunt on back, not cristate 24. Bntcken-
[thalia

4. Rhododendron Tribe.

A. Corolla polypetalous or nearly so.

B. Fls. in elongated racemes or panicles: Ivs.

deciduous.
c. Petals 4; stamens 8 25. Elliottia.

cc. Petals 3; stamens 6 26. Tripetaleia.
BB. Fls. solitary; petals 5; stamens 10: Ivs.

deciduous 27. Cladothnm-
BBB. Fls. in umbel-like racemes; petals 5; stamens [nu*.

5-10: Ivs. evergreen.
c. Lvs. tomentose below: caps. 5-celled;

seeds winged 28. Ledum.
cc. Lvs. glabrous: caps. 2-3-celled; seeds

angular 29. Leiophyllum.
AA. Corolla gamopetalous.

B. Seeds compressed, winged: corolla slightly
irregular; stamens 5-10.

c. Stamens usually cxserted; anthers open-
ing by a round terminal pore; corolla

rotate, campanulate or funnelfonn 30. Rfiododen-
cc. Stamens included; anthers opening by an [dron.

oblique pore ; corolla urceolate : Ivs.

deciduous 31. Memiesia.
BB. Seeds subglobose or trigonous, not winged:

corolla regular.
c. Stamens 10.

D. The corolla cup-shaped with 10 pouches
receiving the anthers; fls. in corymbs
or solitary 32. Kalmia.

DD. The corolla rotate; fls. terminal, 1-3:
Ivs. oblong-elliptic, ciliate 33. Rhodo-

DDD. The corolla urceolate or campanulate; [thamnus.
fls. terminal, solitary or in umbels:
Ivs. heath-like 34. Phyllodoce.

cc. Stamens 5 or 8.

D. Fls. 5-merous, in umbels, 2-5; corolla

broadly funnelform: Ivs. elliptic, op-
posite, smooth 35. Loiseleuria.

DD. Fls. 4-merous: Ivs. alternate.
E. Corolla rotate, 4-parted; fls. 2-10, in

loose racemes: Ivs. heath-like 3G. Bryanthus.
EE. Corolla campanulatc-urccolate with

short 4-toothed limb; fls. in loose
racemes: Ivs. tomentose below 37. Dabcetia.

The genus Pentapterygmm is included in the work.

112. EPACRIDACEJE.

Style inserted in the intruded vertex of the ovary;
stamens epipetalous; anthers 1-celled; corolla-
lobes quincunciately imbricate; bracts numer-
ous, passing into sepals Epacris.

The recent genus Rupicola is also mentioned in the work.
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113. DIAPENSIACE^E.

A. Corolla persistent; staminodes 0.

B. Fla. sessile 1. Pyxidan-
[thera.

BB. Fla. pedunculate 2. Diapensia.
AA. Corolla deciduous; staminodes 5.

B. Staminodea small, scale-like, separate ;

corolla-lobes crenate 3, Shortia,
BB. Staminodes long, linear, separate; corolla-

lobes fimbriate 4. Sckizocodon.
BBS. Slaminodes spatulate, connate with sta-

mens; corolla-segms. entire 5. Galax.

114. PLUMBAGINACE^E.

A. Calyx-limb usually spreading, scarious and
colored.

B. Lvs. usually needle-like: styles distinct at

angles of ovary; stigmas sub-capitate. ... 1. Acantholi-
BB. Lvs. flat: styles as above; stigmas capitate, [mon.

oblong or linear; infl. cymose or dense or

scape 1- to few-fid 2. Statice.

BBS. Lvs. flat or linear-subulate: styles shortly
subconnate at vertex of ovary; stigmas
linear; scape 1-headed 3. Armeria.

AA. Calyx-lobes or teeth erect with merely scarious
sinuses.

B. Stamens free; calyx glandular 4. Plumbago.
BB. Stamens adnate to middle of corolla; calyx

not glandular 5. Cerato-

[stigma.

115. PRIMULACEJE.

A. Corolla-lobes imbricated in quincunx fashion.
B. Plants aquatic: ovules anatrophous; um-

bilicus basal 1. Hottoni*.
BB. Plants terrestrial: ovules semi-anatropous;

umbilicus ventral.
c. Caps, dehisces by a lid at top 2. Soldanella.

cc. Caps, dehisces by valves.
D. The corolla-lobes bent back 3. Dodecatheon.

DD. The corolla-lobes spreading or ascend-
ing.

B. Stamens affixed to base of corolla;
anthers long-acuminate 4. Cortusa.

EE. Stamens affixed to corolla-tube; an-
thers obtuse.

F. Corolla-tube usually longer than
calyx.

o. Caps, many-seeded 5. Primula.
QG. Caps. 1-2-seeded 6. Douglasia.

FF. Corolla-tube as long as calyx or
shorter: caps, few or many-
seeded 7. Androsace.

AA. Corolla-lobes convolute in the bud: ovules
semi-anatropous; umbilicus ventral.

B. Caps, circumscissile 8. Anagallis.
BB. Caps, longitudinally dehiscent by valves.

c. Lobes of corolla bent back 9. Cyclamen.
cc. Lobes of corolla not bent back.

D. Corolla-lobes 5H>: testa of seed with a
firm epidermis.

E. Staminodes 10. Lysimachia.
EE. Staminodes 5, each corolla -lobe

curved around its stamen 11. Steironema.
EEE. Staminodes 5, tooth-like; corolla-

lobes not encircling stamens 12. Naumbergia.
DD. Corolla-lobes usually 7: testa of seed

with a lax epidermis 13. Trientalis.

The genus Glaux may be met with occasionally in cultivation.

116. MYRSINACE^.

A. Staminodes 5; corolla gamopetalous.
B. Corolla cylindrical, shortly 5-lobed: fr. many-

'1 1. Theophrasta.
BB. Corolla subrotate, deeply 5-parted: fr. 1-

to many-seeded 2. Clavija.
BBS. Corolla rotate-campanulate, deeply 5-cut:

fr. few-seeded 3. Jacquinia.
AA. Staminodes 0; corolla gamopetalous or poly-

petalous: fr. 1 -seeded.
B. Corolla imbricated; fls. fascicled, lateral or

axillary 4. Myrsint.
BB. Corolla convolute; panicles terminal or

terminal and axillary 5. Ardisia.

The genua M&sa is also accounted for.

117. SYMPLOCACE^.

The only genus Symplocos.

118. STYRACACE^E.

A. Fr. superior, globular or ovoid, not ribbed nor
winged 1, Styrax.

AA. Fr. inferior, elongated ribbed, or winged.
B. Infl. panicled, many-fld., drooping, sub-

terminal 2. Pterrostyrax.
BB. Infl. of few-fld. fascicles, often lateral 3. HaUsia.

119. SAPOTACE^J.

A.. Corolla-lobes, calyx-segms. , stamens and
staminodes {when present) isomeroua.

B. Staminodes 0: seeds usually albuminous:
fls. 5-merous, rarely 6-7-merous 1 Chrysophyl-

BB. Staminodes small, usually affixed higher . [turn.
than stamens, sometimes few or 0: seeds
not albuminous: fls. 4-5-merous 2. Lucuma.

BBB. Staminodes alternate with stamens, rarely
affixed higher; seeds albuminous 3. Sideroxylon*

AA. Corolla-lobes and calyx-segms. isomerous:
stamens twice as many or more 4. Isonandra.

AAA. Corolla-lobes usually 2 or 3 times as many as
calyx-segms.

B. Calyx-segms. 1 series 5. Bumelia.
BB. Calyx-segms. 2 series 6. Mimusops.

The genus Pouteria is now described in this family.

120. EBENACE^.

A. The fls. usually hermaphrodite; stamens in 1

series 1. Royena.
AA. The fls. dioecious.

B. Fls. usually 3-merous; stamens 3-, com-
monly 9; ovary 3- or 6-celled 2. Maba.

BB. Fls. usually 4-5-merous; stamens 4-8, usu-
ally in 2 series; ovary 4- or 8-celled 3. Diospyros.

121. OLEACE^.

Fr. didymous or septicidally divisible into
two: corolla-lobes strongly imbricate:
ovules laterally affixed near base; seeds

erect, without endosperm ; radicle
inferior 1. JASMINE TRIBE.

Fr. terete or compressed parallel to the

septum, loculicidally dehiscent; ovules

pendulous from apex of cells; seeds

winged, pendulous; radicle superior. ... 2. LILAC TRIBE.
Fr. entire, dry, indehiscent, winged, a
samara, compressed contrary to the

septum; ovules twin, pendulous from
apex of cell; seeds pendulous with en-
dosperm; radicle superior 3. ASH TRIBE.

Fr. fleshy and indehiscent, a drupe or

rarely a berry, not lobed; ovules twin,
laterally affixed near the apex; seeds

solitary, suspended or pendulous, with
endosperm; radicle superior 4. OLIVE TRIBE.

1. Jasmine Tribe.

Fr. fleshy, indehiscent, didymous or by abortion
simple 1. Jasminum.

2. Lilac Tribe.

A. Corolla-lobes imbricate.
B. Ovules 3-4 in a cell: Ivs. pinnate and fls.

white: corolla-lobes shorter than tube 2. Nathusia.
BB. Ovules 4-10 in a cell: Ivs. entire or 3-folio-

late and fls. yellow: lobes many times
longer than tube 3. Forsythia.

AA. Corolla-lobes induplicate-valvate; tube long
or short: ovules 2 in a cell; seeds albuminous. 4. Syringa.

3. Ash Tribe.

A. Lvs. usually pinnate: fr. elongate, with a
terminal wing, generally 1-seeded by abor-
tion 5. Fraxinua.

AA. Lvs. undivided: fr. ovate or orbiculate, sur-
rounded by a wing, usually 2-celled and 2-
seeded 6. Fontanesia.

4. Olive Tribe.

A. Corolla of nearly distinct petals which are long
and linear 7. Chionan-

AA. Corolla-lobes imbricate, broad and obtuse. \thut.

B. Endocarpof drupe thinly crustaceoua 8. Phitlyrea.
BB. Endocarp of drupe hard and somewhat

woody 9. Oamanthu*.
AAA. Corolla-lobes induplicate-valvate.
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B, FT. a drupe; endocarp hard, thick or thin:

infl. axillary, rarely terminal 10. Olea.
Ba. Fr. a berry, hardly drupaceous; endocarp

membranous or tliinly coriaceous: pani-
cles terminal 11. Ligustrun

122. LOGANIACE.ffi.

A. Style 2-fid, branches linear, 2-fid 1. Gelsemium.
AA. Style simple.

B. Corolla-lobes valvate.
c. Fr. a circumscissile caps 2. Spigelia.

cc. Fr. an indehiscent drupe or berry 3. Strychnos.
BB. Corolla-lobes imbricate.

c. Anthers exserted 4. Chilianthus.
cc. Anthers included 5. Buddleia.

The genus Logania may afford cultivated plants now and then.

123. GENTIANACE.E.
A. Lvs. alternate or radical.

B. Fr. indehiscent 1. Nymphoida.
BB. Fr. dehiscent.

c. Caps, usually 4-valved at apex 2. Villarsia.
cc. Caps, irregularly sub-2-valved at apex 3. Menyanthes.

AA. Lvs. opposite.
B. Ovary perfectly 2-celled; placentie solitary

in each cell, often thick, adnate to septum;
liberated by dehiscence of caps 4. Exacitm.

BB. Ovary 1-celled; placentiferous margins of
carpels mo_re or less intruded within or
even touching but not connate in the mid-
dle of the cell, spuriously 2-celled.

C. Style often deciduous; anthers usually
erect.

D. Anthers spirally twisted finally 5. Erythrxa.
DD. Anthers finally recurved at apex 6. Sabbatia.

cc. Style usually persistent; anthers versa-
tile, finally recurved 7. Lisianthus.

BBB. Ovary 1-celled; margins of carpels rarely
intruded; ovules and seeds affixed at
each side of the suture in 1 series or more
or less extended over the parietal surface;
placentas adnate, very thin.

C. Corolla has 1-2 pits at base of each lobe.
D. Style short or scarcely any 8. Swertia.

DD. Style subulate 9. Frasera.
cc. Corolla has no such pits 10. Gentiana.

The genus Chironia may also be expected in cultivation.

124. ASCLEPIADACEjE.

Subfamily 1. PERIPLOCE.ffi. Pollen granular, loosely aggre-
gated in 2 masses in each anther-cell.

Character of subfamily 1. PERIPLOCA TRIBE.

Subfamily 2. EUASCLEPIADE.ffi. Pollen waxy, the masses
solitary in each anther-cell.

Anthers tipped by a membrane, which is

inflexed or sometimes erect, and usually
hyaline, rarely opaque or petal-like;
pollen-masses suspended, attached in

pairs (1 in each adjacent cell of different
anthers) to the corpuscle or gland 2. CYNANCHUM TRIBE.

Anthers usually tipped by an inflexed or
suberect membrane, which is hyaline,
rarely opaque; pollinia solitary in each
cell, erect or very small 3. MAHSDENIA

Anthers obtuse at apex, not appendaged [TRIBE.
or rarely the connective produced ; pol-
linia solitary in the cells, erect 4. CEROPEOIA TRIBE.

Anthers like those of the Ceropegiese or
more incumbent above the top of the
stigma or subimmersed: sts. thick and
fleshy, leafless or with a few

lys. at top. . 5. STAPELIA TRIBE.
Anthers broad at the top, without ap-

pendages or more or less membranace-
ous on the margins, the cells somewhat
transversely dehiscent, attac hed
nearly or quite on the margin of the
stigma-disk; pollinia horizontal or
essentially so 6. GONOLOBCS TRIBE.

1. Periploca Tribe.

A. Scales of corona distant from staminal tube.
B. Corolla-tube short; scales linear or club-

shaped 1. Cryptolepis.
BB. Corolla large, funnel-shaped; scales acumi-

nate or 2-fid 2. Cryptotlegia.
AA. Scales of corona close to stamens.

B. Corolla-lobes valvate 3. Chlorocodon.
BB. Corolla-lobes imbricate 4. Periploca.

Physianthus.

Philibertia.

Oiypetalum.

Asclepias:

Calotropis.

Podostigma.

Morrenia.
Cynanchum.
Vincetoxi-

[cum.

Rothrockia.

2. Cynanchum Tribe.

A. The outer or single crown either simple and
composed of 5 scales or ring-shaped, adnate
to the corolla and not the staminal tube, or
rarely adherent to both.

B. Stigma depressed 5.
BB. Stigma umbonate or 2-beaked at apex:

corona-scales attached at middle (or
below) of corolla-tube 6.

BBB. Stigma plane or umbonate; corona annular,
adnate to corolla 7,

AA. The crown of 5 scales affixed to base of
corolla and staminal tube; caudicles of pol-
linia appendaged with an erect fuscous
tooth g.

AAA. The crown of 5 scales which are distinct,
affixed or adnate to the staminal tube or
the back of the anthers.

B. Scales concave or hooded with an acute
ligula inside 9.

BB. Scales fleshy, narrow, adnate to stamen-
tube, but free and recurved at base 10.

BBB. Scales (5 outer ones) carinate-complicate
at base of staminal tube; the 5 scales at
the apex of the long staminal tube, short,
obtuse, spreading, alternate with anthers. .11.

AAAA. The outer or single crown affixed to the
staminal tube, ring- or cup-shaped, entire,
lobed or parted.

B. Corona villous inside 12.
BB. Corona with 5 scales or ligula? inside 13.

BBB. Corona naked inside 14.
BBBB. Corona of 5 short processed opposite anthers

and 10 ligulffi alternate with anthers in
pairs 15.

3. Marsdenia Tribe.

A. Corolla-lobes strictly valvate 16. Hoya.
AA. Corolla-lobes usually overlapping dextrorsely.

B. Fls. not pure white, urn- or salver-shaped,
small or medium-sized 17. Marsdenia.

BB. Fls. white, salver- or funnel-shaped, large ... 18. Stephanotis.

4. Ceropegia Tribe.

Corona double, affixed to staminal tube 19. Ceropegia.

5. Stapelia Tribe.

Corona double, outer spreading, inner of 5 scales. 20. Stapelia.

6. Gonolobus Tribe.

Crown cup-shaped or annular, entire or lobed .... 21. Gonolobus.

Additional genera described in Asclepiadaceie are: Caralluma,
Duyalia, Echidnopsis, Gomphocarpus, Hoodia, Huernia, Mieho-
litzia, Pectinaria, Piaranthus, Raphionacme, Sphaerocodon and
Trichocaulon.

125. APOCYNACE.fi.

A. Anther-cells not appendaged at base.
B. Ovary entire (Carissa Tribe); fls. 5-merous.

0. Fr. a 2-vaIved caps.: ovary 1-celled 1. Allamamla.
cc. Fr. a berry, indehiscent: ovary 2-celled;

cells 1-4-ovuled.
D. Ovules laterly affixed: cymes ter-

minal, few-fid: spines axillary 2. Carissa.
DD. Ovules erect from base: cymes axillary,

dense: spines 3. Acokanlhera.
BB. Ovaries 2 to several; style 1 (Plumeria Tribe),

c. Calyx with several glands inside or a ring
of hairs.

D. Carpels 2-ovuled 4. Thecelm.
DD. Carpels many-ovuled 5. Tabernx-

cc. Calyx without glands inside. \montana.
D. Carpels 2-ovuled.

E. Disk 2-scaled 6. Kopsia.
EE. Disk cup-shaped or annular 7. Rauwolfia.

DD. Carpels 0- to many-ovuled.
E. Ovules in 2 series.

F. Disk 0.

a. Seeds truncate 8. A msonia.
Go. Seeds winged 9. Gonioma.

FF. Disk of 2 scales 10. I'lnni.
EE. Ovules in many series.

F. Stamens near base of tube 11. I'lumrria.
FF. Stamens above middle of tube 12. Alstonia.

AA. Anther-cells produced at base. (Echitrs
Tribe.)

B. The cone of anthers more or less exserted
at apex.

c. Throat of corolla with 5 scales 13. Prestonia.
cc. Throat without scales 14. Vallaris.

BB. The anthers included.
c. Lvs. usually in whorls of 3 15. .Verium.
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cc. Lvs. opposite.
D. Corofla bell-shaped, with 5 squamellte

alternating with stamens 16. Apocynum.
DD. Corolla salver-shaped or funnel-shaped*

the throat without scales.

E. Disk of 2 scales 17. Diplatlenia.
EE. Disk many-toothed or crenulate 18. Odontadenia.

EEE. Disk of 5 lobes or scales, often trun-
cate in Trachelospermum.

p. Fls. salver-shaped.
a. Infl. lax corymbose cymes 19. Trackelos-

oo. Infl. racemose ; rarely shortly [permum.
dichotamous 20. Echites.

IT. Fls. funnel-ahaped.
a. In cymes 21. Beautoiontia.

GG. In racemes 22. Mandecitta.

Other genera treated are: Hunteria, Landolphia, Pachypodium.
Parsonsia, Pleiocarpa and Strophanthus.

126. POLEMONIACE^E.

A. Caps, deeply loculicidal: herbs or sub-shrubs.

B. Stamens unequally affixed to corolla-tube;
not declinate.

c. Lvs. mostly opposite, entire 1. Phlox.
cc. Lvs. mostly alternate, usually incised or

pinnatifid 2. Collomia.
BB. Stamens equally affixed to tube or throat.

c. The stamens not declinate 3. Gilia.

cc. The stamens declinate.
D. Filaments pilose-appendaged at base. . . 4. Polemo-

[nium.
DD. Filaments not appendaged 5. Laselia.

AA. Caps, shortly loculicidal at apex; seeds

broadly winged: trees or shrubs 0. Cantua.

AAA. Caps, deeply septicidal: tall climbers 7. Cobsea.

127. HYDROPHYLLACE^;.

A. Styles 2, distinct from base; corolla-lobes im-
bricate

AA. Styles 2-cut, rarely undivided.

B. Corolla-lobes usually convolute.
c. Stamens exserted

cc. Stamens included

BB. Corolla-lobes imbricated.
c. Fls. marcescent, bell-shaped.

cc. Fls. deciduous.
D. The peduncles 1-fld

1. Wigandia.

2. Hydrophyl-
(lum.

3. Nemophila.

DD. The fls. cymose or in 1 -sided racemes . . .

4. Emmenan-
(the.

5. Hespero-
[cliiron.

6. Phacelia.

128. BORAGINACE^E.

A. Ovary undivided (or only laterally 4-
lobed) and surmounted by the style.

B. Style twice bifid; stigmas not an-
nular; cotyledons plaited or cor-

rugated 1. CORDIA TRIBE.
BB. Style once bifid or 2-parted (the

divisions sometimes coalescent to
the top); stigmas more or less capi-
tate; cotyledons plane 2. EHRETIA TRIBE.

BBB. Style entire, sometimes wanting;
stigma shield- or ring-shaped,
forming a complete ring sur-
mounted usually by a tip or ap-
pendage which is entire or 2-lobed
and varies from hemispherical to
subulate 3. HELIOTROPE

AA. Ovary 4-parted (rarely 2-parted) from [TRIBE.
above into l-cel!ed, 1-ovuled divisions

surrounding the base of the undivided
(rarely 2-lobed ) style ; stigma not
annular 4. BORAGE TRIBE.

1. Cordia Tribe.

Calyx tubular or bell-shaped, merely toothed or
lobed 1. Cordia.

2. Ehretia Tribe.

Calyx 5-parted; style 2-fid 2. Ehretia.

3. Heliotrope Tribe.

A. Plants sarmentose or twining 3. Tourne-
\fortia.

AA. Plants are herbs or sub-shrubs 4. Heliotro-

[pt'um.

4. Borage Tribe.

A. Gynobase elevated.
B. Apex of nutlets not projecting much beyond

scar.

c. Nutlets divergent or divaricate (either

radiately or in pairs), extended out-
ward or backward much beyond the
insertion (which is by a roundish or
oblong scar); gynobase little elevated
or broadly conical.

D. Stamens included.
E. Nutlets covered with small cups or

cavities 5. Omphalodea.
EB. Nutlets covered with small warts or

barbed bristles 6. Cynoglos-
DD. Stamens exserted. [sum.

E. Corolla-tube longer than spreading
lobes 7. Lindelofia.

EE. Corolla tubular; lobes short, erect or
somewhat .spreading 8. Solenanthus,

cc. Nutlets adnate by the inner face or keel
to an elevated, conical or columnar
gynobase, forming a more or less glo-
bose or pyramidal fruit 9. Myoaotid-

BB. Apex of nutlets projecting conspicuously [ium.
beyond scar,

c. Pedicels persistent.
D. Nutlets keeled toward apex 10. Plogiobotrya,

DD. Nutlets not keeled 11. Orcocorj/a.
cc. Pedicels deciduous 12. Cryptanthe.

AA. Gynobase flat or nearly so.

B. Scar excavated or often girt by a ring,

c. Throat of corolla has 5 scales inside.

D. Filaments appendaged with a scale 13. Borago.
DD. Filaments not appendaged.

E. Corolla-lobes very short and sub-
erect 14. Symphytum.

EE. Corolla-lobes spreading 15. Anchuaa.
cc. Throat naked or pilose 16. Pulmonaria.

BB. Scar flat, either small at the inner angle or

oblique.
c. Racemes without bracts (rarely a few

bracts at base) ; anthers obtuse at apex.
D. Throat of corolla scaly 17. Myoaotia.

DD. Throat almost naked 18. Mertensia.
cc. Racemes bracted.

D. Anthers obtuse at apex or hardly
mucronate.

E. Lobes of corolla erect 19. Onosmo-
EE. Lobes of corolla spreading. [dium,

F. Corolla-tube cylindrical; throat
naked or 5-gibbous and sub-
quamate 20. Lithosper-

FF. Corolla-tube slender; throat [mu m,
naked 21. Arnebia.

FFF. Corolla tubular or salver-form;
throat naked, lobes usually un-
equal 22. Echium.

DD. Anthers linear, often acuminate, arrow-
shaped at base.

E. Nutlets distinct 23. Onosmci.
EE. Nutlets -connate in pairs 24. Cerinthe.

129, CONVOLVULACE.33.

A. Corolla-lobes small, imbricate: plants para-
sitic, leafless: sts. thread-like, not green 1. Cuscuta.

AA. Corolla large, plicate or induplicate in sestiva-
tion.

B. Fr. berry-like or harder, indehiscent: style
undivided.

c. The ovary 4-celled, 4-ovuled 2. Argyreia.
cc. The ovary 2-celled, 4-ovuled 3. Leltsomia,

BB. Fr. a 2-4-valved caps, with a thin or hard
pericarp, or indehiscent with a thin peri-

carp: styles 2 and distinct or the style
entire or divided,

c. Stigma capitate; style entire or 2-parted;
ovary 2-celled, 4-ovuled 4. Porana.

cc. Stigma thick, globose, often twin; ovary
2-4-celled, 4-ovuled.

D. Stamens and style included within the
corolla-tube 5. Ipomcta.

DD. Stamens and style exserted.

E. Plant a night-bloomer: corolla con-
torted in bud 6. Calonyction,

EE. Plant a day-bloomer: corolla not
contorted 7. Quamoclit,

ccc. Stigma capitate; ovary 2-celled 8. Breweria.
cccc. Stigmas 2, linear, filiform or thickish 9. Convoltttius.

lExcept Calystegia section.
See also Ilhodorhiza.)

ccccc. Stigmas 2, flat, ovate or oblong 10. Jacquemon-
\tia.

(Also Calystegia section of Convolvulus.)
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130, SOLANACE.fi.

A. Stamens didynamous, the fifth (and some-
times also one of the pairs) smaller, abor-
tive or missing.

B. Number of perfect stamens usually 5.

c. The stamens affixed at middle of tube or
lower 1. Petunia*

cc. The stamens affixed at apex of tube 2. Nierem-
BB. Number of perfect stamens usually 4 or 2. [bergia.

c. Corolla-tube cylindrical; limb oblique;
perfect stamens 2 3. Sckizanthus.

cc. Corolla obliquely funnel-shaped; perfect
stamens 4, didynamous 4. Salpiglossis.

CCC. Corolla-tube cylindrical, straight; anthers
of the 2 short stamens dimidiate, of the
longer ones 2^-celled 5. Browallia.

cccc. Corolla-tube twisted ; anthers as in Browal-
lia 6. Streptosolen.

ccccc. Corolla-tube long, not twisted, slightly
widened at apex; 4 perfect anthers with
confluent cells 7. Brunfelsia*

AA. Stamens all perfect not didynamous, nor-
mally 5.

B. Seeds little, if at all, flattened.

c. Fr. a few-seeded berry 8. Oestrum.
cc. Fr. a many-seeded caps.

D. Corolla with a narrow tube and short
spreading lobes 9. Fabiana.

DD. Corolla funnel- or salver-shaped; limb
equal or oblique 10. Nicotiana.

BB. Seeds flattened.

c. Fr. a caps.
D. Corolla-lobes plicate.

E. Caps. 4-K:elled, and 4-valved (some-
times indehiscent) 11. Datura.

EE. Caps, circumscissile above the middle. 12. Scopolia.
DD. Corolla-lobes imbricate 13. Hyoscya-

CC. Fr. berry-like, or at least indehiscent. [mus.
D. Limb of corolla subequally plicate or

divided into valvate or induplicate
lobes.

. Anthers longer than filament, con-
nivent connate in a cylinder or
cone, acuminate at apex or dehis-
cent by 2 apical pores.

F. Connective variously thickened on
back 14. Cyphoman-

FF. Connective slender or obsolete. [dra.
G. The anthers acuminate, hollow

at tip, dehiscing by a longi-
tudinal crack 15. Lycopersi-

GG. The anthers opening by an [cum.
apical pore which is sometimes
continued into a longitudinal
crack 16. Solanum.

EX. Anthers free, with parallel cells, and
dehiscing by a longitudinal crack.

F. Stamens affixed above middle of
tube 17. Salpichroa.

FF. Stamens affixed near the base of
tube.

G. Corolla nearly rotate or broadly
bell-shaped.

H. Fruiting calyx hardly en-
larged. 18. Capsicum.

BB. Fruiting calyx inflated or

bladdery.
i. Calyx cut shortly or to mid-

dle 19. Phyxdit.
n. Calyx parted to base 20. Nicandra.

GO. Corolla tubular or narrowly fun-

nel-shaped 21. lockroma.
DD. Limb of corolla more or less imbricate,

flat and distinct or connected by
induplicate sinuses.

B. The lobes imbricated from the base,
not plicate.

F. Plants woody.
G. Berry with 4 stones, each 1-2-

seeded 22. Grabowskia.
GO. Berry with 2 cells, each l-oo-

seeded 23. Lytium.
FF. Plants herbaceous 24. Atropo.

EE. The sinuses of the corolla induplicate
between the lobes.

F. Calyx long and tubular 25. Solandra.
FF. Calyx leafy, 5-fid, increasing in fr. .26. Mandragora,

131. NOLANACE.fi.

Single genus ; Nolana.

132. SCROPHULARIACE.fi.

Series 7. PSEUDOSOLANE.E. Lys. all alternate: infl. simple,
oentripetal; corolla hardly if at all bilabiate; the 2 posterior lobes
external in the bud.

A. Corolla-tube short, somewhat bell-

shaped: American species 1. LEUCOPHTLI.L-M
[TRIBE.

AA. Corolla subrotate: Old World species... 2. VERBASCUM TRIBE.

Series 2. ANTIRRHINIDE.E. Lvs. prevailingly opposite, at least
the lower: infl. simple or compound, partially centrifugal, i.e., the
peduncle cymosely few- to several-fld.; posterior lip or lobes of
corolla generally external in the bud.

A. Corolla bilabiate; lips inflated, concave. 3. CALCEOLARIA
AA. Corolla bilabiate or nearly regular; [TRIBE.

lips nearly plane.
B. Corolla saccate or spurred.

c. Tube wanting 4. HEMIMERIS TRIBE.
cc. Tube present 5. ANTIRRHINUM

BB. Corolla-tube not saccate nor spurred. [TRIBE
c. Infl. centrifugal, cymose, usually

compound, rarely sub-simple.. .. 6. CHELONE TRIBE.
cc. Infl. centripetal.

D. Anthers 1-celled 7. MANULEA TRIBE.
DD. Anthers 2-celled 8. GRATIOLA TRIBE.

Series 3. RHINANTHIDE.E. Lvs. various: infl. simple or com-
pound; corolla-lobes variously imbricated, the anterior or lateral
ones usually exterior.

A. Anther-cells contiguous at apex and
usually confluent: plants not parasitic. 9. DIGITALIS TRIBE.

AA. Anther-cells everywhere distinct: plants
often root-parasitic.

B. Corolla-lobes all flat, usually spread-
ing 10. GERARD:A TRIBE.

BB. Corolla with posterior lip erect, con-
cave or galeate; anterior lip often

spreading 11. EUPHBASIA TRIBE.

1. Leucophyllum Tribe.

Corolla-lobes 5, subequal, spreading 1. Leucophyl-
[lum.

2. Verbascum Tribe.

A. Stamens 5 2. Verbascum.
AA. Stamens 4 3. Celsia.

3. Calceolaria Tribe.

The only genus 4. Calceolaria.

4. Hemimeris Tribe.

A. Corolla more or less rotate, resupinate, the

grooves inconspicuous or obsolete 5. Alonsoa.
AA. Corolla spread out flat, swollen or saccate

under anterior lip 6. Angelonia.
AAA. Corolla flat or concave, with 2 basal spurs or

pouches 7. Diascia.
AAAA. Corolla-tube short with 1 spur or sac on the

anterior side 8. Nemesia.

5. Antirrhinum Tribe.

A. Throat has a prominent palate.
B. Corolla spurred 9. Linaria.

BB. Corolla saccate or gibbous at base 10. Antir-
AA. Throat has no palate. [rhinum.

B. Caps, opens by 2 apical pores which are
sometimes confluent 11. Anar-

BB. Caps, opens by transverse holes or irregu- [rhinum.
larly.

c. Calyx ample, membranous 12. Rhodochiton.
cc. Calyx smaller, herbaceous 13. Maurandia.

6. Chelone Tribe.

A. Staminode often elongated.
B. Caps, loculicidally dehiscent 14. Tetranema.

BB. Caps, septicidally dehiscent,
c. Fls. bilabiate.

D. Anterior lip with middle lobe folded

upon itself and inclosing the stamens. 15. Cottinsia.

DD. Anterior lip of 3 flat spreading lobes.

E. Seeds winged 16. Chelone.
EE. Seed not winged 17. Pentstemon.

cc. Fls. with all the lobes flat, spreading and
subequal 18. Ruaaslia.

AA. Staminode usually in the form of a scale at

apex of corolla-tube 19. Scrophu-
AAA. Staminode small, minute or 0. [laria.

B. Stamens usually exserted.
c Calyx 5-parted : caps, tardily dehiscent ... 20. Phygelius.

cc. Calyx cup-shaped: berry indehiscent 21. HaUeria.
BB. Stamens included ; calyx 5-cut.

c. Fr. an indehiscent berry 22. Teedia.

cc. Fr. a loculicidal caps 23. Paulownia.

7. Manulea Tribe.

A. Calyx bilabiate or 2-parted 24. Zalunan-
[skya.

AA. Calyx 5-parted 25. Chaenostoma.
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8. Gratiola Tribe.

A. Perfect stamens 2 26. Gratiola.

AA. Perfect stamens 4.

B. Stamens all affixed inside corolla-tube.
c. Calyx bell-shaped, 5-parted 27. Mazus.

cc. Calyx tubular, 5-tootned and -angled 28. Mimulus.
BB. Stamens partly inside corolla-tube, partly

in throat, 2 affixed in each place 29. Torenia.

9. Digitalis Tribe.

A. Caps, opens by loculicidal valves.
B. Herbs creeping 30. Sibthorpia.

BB. Herbs upright 31. Rehmannia.
BBB. Herbs thick-rhizomatous, the Ivs. nearly or

quite radical 32. Wulfenia.
AA. Caps, opens by septicidal valves.

B. Lvs. alternate.

c. Corolla declinate, tube swollen, or bell-

shaped; posterior lip spreading 33. Digitalis.
cc. Corolla-tube slender, spreading 34. Erinus.

BB. Lvs. opposite 35. Ourisia.
AAA. Caps. 4-valved or loculicidally 2-valved.

B. Lvs. all alternate or radical 36. Synthyris.
BB. Lvs. (at least lower ones) opposite 37. Veronica.

10. Gerardia Tribe.

Calyx-lobes shorter than tube 8. Gerardia.

11. Euphrasia Tribe.

A. The anther-cells equal 39. Pedicularis.
AA. The outer anther-cell fixed by the middle;

inner one pendulous or deficient.
B. Calyx laterally compressed, split on ante-

rior side or both 40. Castilleia.

BB. Calyx 4-cut 41. Ortkocarpus.

Other genera to be looked for are: Bowkeria, Craterostigma,
Herpcstis, Lindenbergia, Seymeria.

133. LENTIBULARIACEJE.

A. Posterior lip of corolla erect; calyx 2-parted or
deeply 2-lobed 1. Utricularia.

AA. Posterior lip of corolla spreading; calyx 4-5-
parted 2. Pinguicula.

134. BIGNONIACE.E.

A. Ovary 2-ceIled: caps, dehiscent: Ivs. mostly
opposite.

B. Valves opening parallel with septum.
c. Lvs. 2-3-foliolate : shrubs, climbing with

tendrils.

D. Tendrils filiform, simple.
E. Disk present.

F. Caps, smooth or slightly warty,
broadly linear: calyx with black
glands 1. Adeno-

FF. Caps, rough, broad: disk crenate; [calymma.
calyx not glandular, with 5
subulate teeth 2. Clytoatoma.

EE. Disk wanting; calyx with 5 short
teeth or truncate: caps, linear 3. Cydista.

DD. Tendrils 3-parted, filiform, slender.
E. Corolla straight or slightly curved,

membranous: caps. narrow, smooth.
F. Lobes of corolla imbricate; sta-

mens inclosed: tendrils twice or
thrice 3-parted 4. Anisostichus.

(See under Bignonia.)
FF. Lobes yalvate; stamens exserted:

tendrils simply 3-parted 5. Pyrostegia,
EE. Corolla strongly curved; calyx

leathery, tomentose.
F. Stamens inclosed; fis. white.

o. Ovary warty: caps. broad,
rough , not curved : branches
angular 6. Pithecoc-

GG. Ovary smooth: caps, oblong, [tenium.
curved, with a convex and a
concave valve: branches ter-

ete 7. Distictix.

IT. Stamens exserted; fls. red; ovary
tomentose 8. Phaedran-

DDD. Tendrils 3-parted , the ramifications \th us.

hooked, claw-like.
E. Calyx truncate or loln-d; disk simple. 9. Bignonia.

EE. Calyx splitting on one side; disk
double 10. Macfady-

[enia.
cc. Lvs. 2-3-pinnate: upright tree 11. Oroxylon.

BB. Valves opening at right angles to septum:
upright plants or climbing without tendrils.

8

c. Habit climbing (upright in some forms of

Campsis): Ivs. pinnate.
D. Stamens exserted: Ift.s. serrate 12. Tecomaria.

DD. Stamens inclosed.
E. Climbing by rootlets: Ifts. serrate:

corolla campanulate-funnelform. . . 13. Campsia.
EE. Climbing without rootlets: Ifts.

entire.
F. Corolla club-shaped, straight, up-

right; fls. in racemes 14. C'ampsidium
FF. Corolla campanulate-funnelform;

fls. in panicles 15. Pandorea.
cc. Habit upright: nerbs, with alternate Ivs.:

caps, folliculately dehiscent.
D. Seeds with membranous wing: Ivs.

simple or compound 16. IncarviUea.
DD. Seeds with fringed hairs, Ivs. pinnate. 17. Amphicome*

ccc. Habit upright: trees or shrubs with usu-
ally opposite Ivs.

D. Lvs. simple or digitate.
E. Seeds fringed with hairs: Ivs. simple*

entire.
F. Fertile stamens 4: Ivs. linear, alter-

nate 18. Chilopsis.
FF. Fertile stamens 2: Ivs. cordate,

opposite 19. Catalpa.
EE. Seeds winged : Ivs. simple or digitate . 20. Tabebuia.

DD. Lvs. pinnate, rarely simple and serrate.
E, Septum flat.

F. Calyx campanulate, truncate,
toothed or lobed.

o. Staminode not elongated.
H. Anthers with enlarged leafy

connective; calyx regularly
5 - toothed : shrubs: Ifts.

serrate; Ivs. rarely simple . . .21. Tecoma.
HH. Anthers without enlarged con-

nective ; calyx irregularly
2-Mobed: tree: Ifts. usually
entire 22. Httero-

GG. Staminode much elongated and [phragma.
enlarged at the apex: calyx
small ; fls. in large terminal
panicles: Ivs. 1-2-pinnate with
numerous Ifts 23. Jacaranda.

FF. Calyx spathe-like, splitting on one
side; corolla broadly campanu-
late 24. Spathodea.

EE. Septum thick, spongy.
F. Seeds in deep impressions of the

septum : calyx truncate or in-

distinctly toothed: hrs. usually

bipinnate 25. Rader-
FF. Seeds in shallow impressions of [machia.

the septum : calyx 3-5-lobed :

Ivs. pinnate 26. Stereosper-
AA. Ovary 1-celled. [mum,

B. Fr. a dehiscent caps.: corolla tubular, nar-
rowed at the mouth: Ivs. opposite, pinnate:
climbing with tendrils 27. Eccremo-

BB. Fr. indeliHcen t : corolla campanulate or [carpus.
campanulate-funnelfonn: trees or shrubs,
with alternate Ivs.

c. Lvs. simple or 3-foliolate.
D. Calyx spathe-like, splitting on one side;

corolla regular; fls. on the old wood . .28. Parmentiera.
DD. Calyx campanulate, irregularly lobed;

corolla very irregular; fls. at the end
of the branches 29. Crescentia.

cc. Lvs. pinnate: corolla irregular 30. Kigelia.

The genus Colea is also more or less in cultivation within our limits.

135. GESNERIACE-ffi.

A. Ovary more or less inferior: fr. capsular.
B. Disk 1. Niphsea.

BB. Disk annular.
c. Fls. smallish, pallid or white 2. Dicyrta.

cc. Fls. largish, variously colored.
D. Corolla-tube broadly swollen or bell-

shaped; calyx-lobes usually membra-
nous or leafy 3. Gloxinia.

(Of botanists, not of florists.)
DD. Corolla-tube cylindrical or broad-

ened above; calyx-lobes narrow or
short.

E. The fls. axillary 4. Achimenes.
(Consult also Scheeria.)

EE. The fls. alternate in a terminal, leaf-
less raceme 5. Nsegelia.

BBB. Disk of 5 distinct or but slightly united
glands, these equal or unequal,

c. Caps, inferior to the middle or higher.
D. Anther-cells confluent at apex 6. Sinningia.

(Gloxinia of florists.)
DD. Anther-cells distinct 7. Isoloma.

cc. Caps, shortly immersed at base, almost
superior 8. Geaneria.



114 KEY TO THE FAMILIES AND GENERA

AA. Ovary wholly superior: fr. eapsular or baccate,
unknown in Saintpaulia.

B. Anther-cells distinct and parallel.
C. Disk with a large posterior gland, other-

wise small or wanting.
D. Filaments free among themselves 9. Episcia,

DD. Filaments connate into a sheath which
is split on the posterior side.

E. Anthers separate 10. AUoplectus.
EE. Anthers connate cross-like 11. Columnen.

cc. Disk annular, elevated, almost cup-
shaped.

D. Perfect stamens 2 12.

DD. Perfect stamens 4 13.
Agalmyld ,

Trichos-

[porum
Mitrariu.ccc. Disk obsolete 14.

BB. Anther-cells divaricate or diverging, rarely
sub-parallel,

c. Disk 0.

D. Anthers free 15. Ramonda.
DD. Anthers cohering in a tube extending

beyond the cells 16. Conandron.
cc. Disk reduced to a posterior gland 17. Codonantfie.

ccc. Disk a ring (rarely dimidiate in Chirita).
E. Lvs. cauline, opposite.

F. Stamens 4 18. Besleria.
FF. Stamens 2 19. Chirita.

EE. Lvs. basal (rarely opposite in Strep-
tocarpus).

F. Stamens 4 20. flaberlsea.

FF. Stamens 2. [pus.
Q. Corolla-tube long 21. Streptocar-

GG. Corolla-tube short 22. Saintpaulia.

Additional genera described are: Acanthonema, Boea,
Corytholoma, Cyrtandra, Klugia, Lysionotus, Rhabdothamnus
and Roettlera.

136. MARTYNIACE^E.

A. Corolla-tubes swollen above the short base 1. Martynia.
AA. Corolla-tube very long, slender and cylindrical

with a bell-shaped throat 2. Craniolaria.

137. PEDALIACEjE.

A. Caps, truncate at apex, the angles awned or
horned 1. Ceratotheca.

AA. Caps, obtuse or acuminate, unarmed 2. Sesamum.

GG. Tube long, slender, scarcely
swollen at apex 1-4. Cham&r-

[anttiemum.
DD. Stamens 2: ovules in each cell 2 15. Eranthe-

cc. Corolla bilabiate or sub-equally 4-cut. [mum.
D. Ovules in each cell 3 or more 16. Phlogacan-

DD. Ovules in each cell 2. [thus
E. Fls. with 2 or 4 bracts longer than

calyx 17. Pcristrophe.
EE. Fls. without such bracts.

F. Stamens 4, anthers all 1-celled. . . . 18. Aphetandra.
FF. Stamens 2, anthers 2-celled.

o. Anther-cells unlike, one larger
or affixed higher. (In Jaco-
binia cells often subequal.)

H. The lower anther cell usually
spurred 19. Justir>,-i.

HH. The anther-cells not spurred,
sometimes equally mucron-
ate at base.

i. The corolla with short tube
and ample lips 20. Adhatoda.

ii. The corolla-tube usually
long and narrow 21. Jacobinia.

GG. Anther-cells equal.
H. Staminodes at base of fila-

ments small.
i. Corolla-tube swollen above;

posterior lip incurved,
anterior spreading, 3-cut.22. Graptophyl-

ii. Corolla-tube elongated; limb [luin.

sub-bilabiate, 4-lobed. . . .23. Thyrsaca 1 1
-

HH. Staminodes 0. [thus
i. Veins of Ivs. white or colored.24. Fittonia.

ii. Veins of Ivs. green.
j. Calyx-segms. linear or

bristle-like 25. Schaueria.
jj. Calyx small; lobes acute

or acuminate 26. Aniaacan-
{tliut.

The following genera are also treated: Anisotes, Beloperone,
Dianthera, Dicliptera. Duvernoia, Dyschoriste, Lepidagathi*,
Micranthus, Pseuderanthemum, Ilungia and Warpuria.

139. GLOBULARIACE^;, or SELAGINACE^E.

A, Calyx o-cut; the 2 posterior lobes of the corolla
narrow or connate or deficient 1. Globttlaria.

AA. Calyx cut down one side; posterior lobes of

corolla 4 2. Heben-
[streitia.

138. ACANTHACE^.

A. Corolla expanded into a single obovate lip.

B. Calyx of normal texture; posterior segms.
3-5-nerved 1. Blepharis.

BB. Calyx usually cartilaginous; posterior segm.
3-5-nerved 2. Acanthus.

AA. Corolla with subequal limb, or 2-lipped.
B. The corolla contorted.

c. Ovary with 2 collateral ovules in each
cell, or by abortion 1 3. Thunbergia.

cc. Ovary with 2 to many ovules in each cell,

in 1 series or alternately placed one
above another.

D. Filaments connate in pairs at the base.
E. Caps, subterete 4. RueUia.

EE. Caps, compressed parallel to the

septum 5. Dxdalacan-
DD. Filaments equidistant or subconnate [thus.

at the base in pairs; calyx-lobes
obtuse 6. Sanchezia.

DDD. Filaments crowded or connate at the
base on the posterior wall of the tube
or 2 posterior filaments affixed a
little higher.

E. Calyx ample, membranous or colored. 7. Whitfit I- 1 in.

EE. Calyx-segms. linear, not colored.
F. Ovules 2 in each cell 8. Strobi-

[bnttht'S.

FF. Ovules 3 to many in each cell 9. Hemigrn-
BB. The corolla not contorted. [phis.

c. Corolla of 5 flat lobes, not bilabiate.
D. Stamens 4.

E. The corolla-lobes variously imbri-
cated, lateral ones usually outer.

F. Anthers all 2-celled 10. Barter ia.

FF. Anthers ail 1-celled 11. Crossati'lrn.

EE. The anterior corolla-lobe outside,
posterior one inside.

F. Anthers all 1-celled 12. Stenan-
FF. Anthers all 2-celled (in Chamseran- [drium.

themum, the posterior anthers
sometimes 1-celled).

G. Tube swollen into a long or
broad throat 13. Asystasia.

140. PHRYMACEiE.

The only genus Phryma.

141. MYOPORACE^E.

Corolla more or less bell-shaped, rarely funnel-

shaped, with a subregular limb; ovary 2- or

more-celled; cells 1-ovuled, rarely 2-celled and
2-ovuled Myoporum.

142. VERBENACE^;.

A. Infl.
centripetal.

B. Fls. sessile in the spike.
c. Nutlets 2, or by abortion 1, 1-seeded.

D. Fr. a juicy berry 1. Lantana
DD. Fr. drupaceous: calyx 2-4-cut or

-toothed 2. Lippia.
DDD. Fr. dry: calyx 5-toothed 3. Stachytar-

cc. Nutlets or cells of fr. 4, or by abortion [phetn

fewer, 1-seeded 4. Verbena.
BB. Fls. pedicelled.

c. Nutlets 1-seeded.
D. Number of nutlets 4 5. Amason ia.

DD. Number of nutlets 2 or 1 6. Petrsea.

cc. Nutlets 2-seeded, in pyrenes 2-5, 2-lo-

cellate 7. Duranta.
AA. Infl. centrifugal.

B. Fr. drupe-like, entire or 4-lobed, exocarp
usually pulpy or fleshy, the emloeiirp en-

tire or 4-celled, often separating into 4

nutlets.
c. Corolla regular; stamens as many as

petals 8. Callicarpa.
cc. Corolla-limb oblique, with anterior lobe

produced, or sub-bilabiate; stamens 4,

diriynamous or arched under posterior
lobes.

D. Drupe with one 4-celled stone.
E. Corolla-tube cylindrical, short 9. Vitex.
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EE. Corolla-tube Mtrongly dilated above. . 10. Cmelina.
DD. Drupe 4-parted, with 4 stones, or by

reduction 1-stoned (this 1-celled).

E. Fertile stamens 2 11. Oxera.
EE. Fertile stamens 4 12, Clerwlen-

BB. Fr. dry, subcapsular; exocarp with 4 valves [dron.
involute at the margin from the bane up,
which carry off the nutlets and leave no
central column 13. Caryopteris.

Other genera in cultivation in North America are Aviccnnia,
Citharexylum, Congea, Diostea, Faradaya, Premna.

143. LABIATE.

/. Summary of Tribes,

Ignoring exceptions.

1. PRASIA TRIBE.

PROSTANTHEHA
(TRIBE.

AJUOA TRIBE.

4. OCIMUM TRIBE.

A. The nutlets fleshy or drupe-like, af-
fixed to a small basal or oblong in-

trorsely oblique areole: ovary 4-lobed.
AA. The nutlets dry or hard.

B. Ovary shortly, rarely deeply 4-lobed:
nutlets wrinkled or netted, affixed
to an obliquely introrse or lateral,

usually large, areole.
c. Seeds, when known, with endo-

sperm : corolla with an ample
throat and broad lobes .......... 2.

cc. Seeds without endosperm: corolla
various ....................... 3.

BB. Ovary 4-parted to the base: nutlets
affixed to a small basal or slightly
oblique areole.

C. Stamens declinate; perfect ones 4,

rarely 2; anthers 1-celled by con-
fluence .......................

D. Subtribe 1. ECOCIME.E. Areole
basal; stamens usually exser-
ted ; anterior corolla-lobe

usually unlike the others.
DD. Subtribe 2. LAVAXDULE.E. Are-

ole extrorsely oblique; sta-
mens included ; corolla-lobes

equal or the anterior lobe
with the lateral ones forming
the anterior lip.

cc. Stamens ascending, or in the
Stachys Tribe sometimes inclu-
ded. (Consult also ccc.)

D. Perfect stamens 2; anther-cells

linear, separate, solitary or
confluent ................... 5. MONARDA TRIBE.

DD. Perfect stamens 4, rarely 2 in
the N'cpeta Tribe.

E. Calyx usually 15-nerved; pos-
terior stamens longer than
the anterior ...............

EE. Calyx 5- or 10-nerved; pos-
terior stamens shorter than
anterior; posterior lip of
corolla erect, usually con-
cave or fornicate, anterior

spreading, 3-cut .......... 7. STACHYS TRIBE.
F. Subtribe 1. SCUTELLARIE.E.

Calyx bilabiate or at

length 2-parted, themouth
closed after anthesis.

FT. Calyx not bilabiate.
o. Subtribe 2. MELIT-

TE.E. Corolla-tube
long -exserted; calyx
broad, of 5 short teeth
or 3-4 broad lobes.

GO. Corolla-tube included or
slightly exserted, rarely
long -exserted; calyx
tubular or bell-shaped,
5-10-toothed.

H. Subtribe 3. MAR-
RUBIER. Stamens
included.

HH. Subtribe 4. I.AMIE.K.
Stamens exserted.

ccc. Stamens straight, diverging or
ascending; perfect ones 4 or 2;
calyx 5-, 10-, or 13-nerved, rarely
15-nerved; corolla-lobes usually
flat .......................... 8. SATUREIA TRIBE.

D. Subtribe 1. POGOSTEMONE-E.
Anthers 1-celled, subglobose;
stamens distinct, straight.

DD. Anthers 2-celled, at least the

younger ones.
E. Subtribe 2. MENTnoiDE..

Calyx usually 5- or 10-
nerved; stamens distant
or divaricate.

6. NEPETA TRIBE.

. Subtrilw 3. MELISSE.E. Calyx
usually 13-nerved; stamens
ascending, at least at the
base.

//. Key to the Tribes.

1. Prasia Tribe.

Not in cultivation.

2. Prostanthera Tribe.

A. Calyx bilabiate; lips entire or anterior emar-
ginate 1. Prostan-

[thera.
AA. Calyx equal, 5-toothed 2. Westringia.

3. Ajuga Tribe.

A. Corolla-tube slender, lobes 5, subequal,
spreading 3. Trichostema.

AA. Corolla-tube, quasi 1-lipped, the posterior
lobes and small lateral ones declinate at the
contracted base of the very large anterior
lobe, or rarely erect 4. Teucrium,

AAA. Corolla-tube short or exserted, the posterior
lip short, erect, 2-cut, anterior much longer
and its middle lobe largest 5. Ajuga,

4. Ocimum Tribe.

A. Subtribe I. EUOCIME.E.
B, Anterior lobe of corolla hardly longer than

the others, often narrower, declinate, flat

or slightly concave.
c. Fruiting calyx deflexed 6. Ocimum.

cc. Fruiting calyx scarcely enlarging, often
declinate 7. Moschosma.

BB. Anterior lobe of corolla longer than others,
concave or boat-shaped,

c. Filaments connate at the base in a tube. . . 8. Coleus.
cc. Filaments free 9. Plectran-

[thus.
AA. Subtribe 2. LAVANDTJLE.*. Sole genus 10. Lavandula.

5. Monarda Tribe.

A. Calyx tubular 11. Monarda.
AA. Calyx bilabiate.

B. Fertile anther-cells 2: upper Up of corolla
4-lobed 12. Perowskia.

BB. Fertile anther-cells 1: upper lip of corolla
entire or bifid.

c. Connective continuous with filament and
not indicated unless by a slender
reffexed tooth 13. Rosmarinus.

cc. Connective articulated to the filament
but not produced or very shortly acumi-
nate 14. Audibertia.

ccc. Connective elongated, versatile on the
short filament, its sterile end continued
beyond the articulation and either dila-
ted or bearing an abortive rudiment
of the second anther-cell 15. Salria.

6. Nepeta Tribe.

A. Calyx bilabiate or with the posterior tooth
much wider than the others 16. Dracoceph-

AA. Calyx tubular, mouth straight or oblique. [alum.
B. Stamens erect or divergent; anther-cells

parallel or at length divergent 17. Lophanthua.
BB. Stamens ascending or straightish; anther-

cells parallel 18. Cedronelta.

BBB. Stamens ascending and parallel or in a few
species rather lax and distant ; anther-
cells divergent or divaricate 19. Nepeta.

7. Stachys Tribe.

Subtribe 1. Scutellarieae.
'

A. The calyx-lip entire 20. Scutellaria.

AA. The posterior calyx-lip 3-toothed, anterior
2-fid 21.BruneUa.

Subtribe 2. Melitteae.

A. Anther-celts parallel; calyx subequally 5-
toothed 22. Physoategia.

AA. Anther-cells divergent; calyx 3-lobed 23. Metittis.

Subtribe 3. Marrubieee.

Calyx 5-10-toothed; corolla-tube included;
anther-cells at length confluent 24. Marrubium.
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Subtribe 4. Lamiea

A. The posterior lip of corolla often short or flat,
glabrous or pubescent 25. Colquhounia.

AA. The posterior lip concave or fornicate, rarely
flattish, usually villous.

B. Teeth of calyx 0-13, rarely 5.
c. Calyx very broad at apex 26. Moluccella.

cc. Calyx long-tubular 27. Leonotis.
BB. Teeth of calyx 5.

c. Stamens often cast to one side after
anthesis 28. Stachys.

cc. stamens often hairy on the back of the
anthers 29. Lamium.

ccc. stamens often have the posterior fila-
ments appendaged at the base 30. Phloma.

8. Satureia Tribe.

Subtribe 1. Pogostemoneae.

Calyx, 5-toothed; corolla 4-cut; anterior lobes
usually wider spreading 31 . Pogostemon.

Subtribe 2. Menthoidese.

A. Whorls spicate or racemose, not axillary.
B. Calyx equal, erect, often elongated in fr.;

whorls many-fld 32. Elshollzia.
BB. Calyx subequal in anthesis, but declinate

and bilabiate in fr. ; whorls 2-fld
c. Nutlets smooth 33. Collinsmia.

cc. Nutlets netted-vemed 34. Peritta.
AA. Whorls axillary (or, in a few species of Men-

tha, crowded in a dense terminal spike).
B. Perfect stamens 4 35. Mentha.

BB
l
er

f
ect 8

i
amens 2

-;
36. Cunila.

AAA. Whorls in dense heads surrounded by involu-
cral bracts.

B. Corolla sub-bilabiate; whorls densely many-
fld.

c. Lobes of corolla ovate; heads often corym-
bpse-panicled 37. pycnanlhe-

cc. Lobes of corolla oblong or linear; heads [mum.
globose, solitary 38. Monardella.

BB. Corolla bilabiate; whorls 2-fld., rarely more;
heads solitary, crowded or corymbose

AAAA. wK'few-fld:.' axillary'or 'the upper' ones
39 ' On<"mum'

spicate ; calyx-throat closed by villous hairs . 40. Thymus.AAAAA. Whorls axillary or the highest spicate ; calyx
open-bell-shaped, equal.

B. Calyx 10-nerved; stamens ascending 41. Satureia.
BB. Calyx 15-nerved; stamens divergent 42. Hyssopus.

Subtribe 3. Melisseie.

A. Posterior lip of corolla concave, sickle-shape

AA. Posterior lip of corolla flattish or slightly con-
' "

ImMha
cave.

B. Calyx distinctly 2-lippcd.
c. Corolla-tube straight or slightly curved ... 44. Satureia S

cc. Corolla-tube below the middle recurved- [Calamintha
ascending 45. Melissa.

BB. Calyx equal or sub-bilabiate.
c. Perfect stamens 4 46 . Micromeria.

cc. Perfect stamens 2 47. Hedeoma.

t
the

<,.ipner
a treated are: Eremostachys, Galeopsis, Pycnos-

tachys, Sidentis, Synandra and Tinnea.

144. PLANTAGINACE^E.

One genus in cultivation Plantago.

145. NYCTAGINACE.E.
A. Fls. involucrate.

B. Stigma with a small head; anthers didyna-

BB. Stigma linear; anthers not didynamous. '.'.'.'. 2. Abronia.
'

AA. Fls. not involucrate, but bracted.
B. Bracts large, colored 3. Bougain-

BB. Bracts very small
. . 4. Pi^!

146. AMARANTACE.E.
A Anthers 2-celled.

B. Ovary 2-ovuled.
c. Fr. a utricle

cc. Fr. berry-like
BB. Ovary 1-ovuled.

c. Ovule erect, with a short funiculus.

D. Segms. of perianth stellate in fr.: fls. in
terminal racemes: shrubs 3

DD. Segms. of perianth upright in fr.: fls. in
clusters or panicles: herbs. 4

cc. Ovule suspended from the apex of 'an
elongated funiculus.

D. Perianth-segms. scarious at apex, con-
nate at base 5

DD. Perianth-segms. hyaline, membranous
or somewhat papery, lanate 6

AA. Anthers 1-celled.
B. Fls. minute in glomerules or little-spiked

along the sparse branches of the panicle.. 7
BB. * Is. m heads or spikes rarely panicled.

c. Stigmas 2.

D. Perianth-segms. free or connate at base 8
DD. Perianth-tube 5-cut, cristate or winged

in fr 9
cc. Stigma simple.

D. Staminal tube short or long, with 5 an-
ther-bearing awl-shaped lacinise and
5 antherless lacinise interposed 10

DD. Staminal tubes with no antherless
lacinise interposed

Bosea.

Amarantua.

Trichinium.

&rva.

Iresine.

Gomphrena.

Fralichia.

Telanthera.

Pfaffia.

1. Celosia.
2. Deeringia.

147. CHENOPODIACE^I.
A. Fls. with 4 bractlets, 2 of which are adnate to

the perianth at the base, or higher.
B. Embryo spiral : filaments straight in the bud. 1. BaseUa.

BB. Embryo semi-annular: filaments recurved at
apex or lower in the bud 2 Boussin-

AA. Fls. with bractlets not adnate to perianth. (gauUia
B. Embryo spiral: endosperm scant or 3. Salsola.

BB. Embryo ring-shaped or horseshoe-shaped:
endosperm copious. (Salicornia has con-
duplicate embryo and no endosperm.)

c. fat. and branches articulated: fls. im-
mersed in caves in the superposed
joints: no foliage-lvs 4 Salirnrnia

cc. St. not articulated.
D. Perianths heteromorphous; staminate

without bracts, 3-5-Iobed or parted;
pistillate usually 0: fls. with 2 bract-
lets accrescent in fr. free or connate
into a sack, and no perianth.

E. Pistillate fls. without perianth, 3-4-
toothed 5. Spinacia

EE. Pistillate fls. with ample bracts which
enlarge in fr. ; perianth 6. Atriplei.

DD. Perianths homomorphous, i.e., not of
two different forms in the same plant.

E. Fls. hermaphrodite and feminine, sol-
itary or glomerate : seed horizontal;
embryo annular; albumen scant.. . . 7. Kochia.

EE. Fls. glomerate, hermaphrodite or
unisexual: seed erect, inverse or
horizontal

; embryo annual or horse-
shoe-shaped.

F. Perianth-tube surrounded by a
wing; stamens 5: seed horizontal
b9Qy 8. Cydoloma.

FF. Perianth 5-parted, usually un-
changed in fr. : stamens 1-5:
seed erect or horizontal, bony or
leathery. 9. Chenopod-

FFF. Perianth 5-lobed, hardened at the [ium
base in fr.: seed horizontal,
leathery JQ. Beta.

The genus Ullucus, allied to Basella, is also described briefly.

148. PHYTOLACCACE.E.

A. Ovary superior.
B. Carpel 1 t . B ,-M-

no .

BB. Carpels 2- <*>
, umted into a berry 2. Phytolacca.

BBS. Carpels 1 or 2, united, the fr. with scales at

AA. Ovary semi-inferior: fr. inferior. .... . . . . . . . . 4'. Agdestis.

149. POLYGONACE-iE.

A. The fls. fascicled in the axils or at the nodes of
infl. (In the first 3 genera sometimes along
the rachis of infl.)

B. Endosperm 3-6-Iobed with longitudinal
grooves and usually ruminate,

c. Fruiting perianth fleshy or berry-like at
the base or everywhere, the nut in-
cluded or exserted at the apex 1. Muehlen-

cc. Fruiting perianth with fleshy or berry- [beckia,
like tube, including the nut and often ad-
nate to it, crowned by the unchanged
connivent or marcescent limb 2. Coccolaba.
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ccc. Fruiting perianth enlarged, membranous
or scarious, colored, outer segms.
larger and broadly cordate, inner ones

oblong 3. Antigonon.
cccc. Fruiting perianth developing wings on

the 3 outer parts 4. TYipioru.
BB. Endosperm equable, entire.

c. Perianth 5-merous, rarely 4-merous;
styles usually filiform and stigmas
usually capitate.

D. Pistil 2-3-merous; stamens usually 6-8:

shrubs, often spinescent 5. Atrapkaxia.
DD. Pistil 3-merous: stamens 8 or fewer:

herbaceous, rarely suffruticose.

E. Nut entirely or nearly covered by
the fruiting perianth 6. Polygonum.

EE. Nut much longer than the fruiting

perianth. 7. Fagopyrum.
CC. Perianth 6-merous, rarely 4-merous^

D. Stamens 9, rarely 6; fruiting perianth
unchanged: nut 3-winged 8. Rheum.

DD. Stamens 6, rarely 9; inner segms. of

fruiting perianth much enlarged, erect
and including the 3-angled nut 9. Rumex.

AA. The fls. in infl. dichotomously or umbellately
branched, the floral Ivs. or bracts connate
below the branches into one 3-cut bract, or

free and 3-<*> in number 10. Eriooonum.

150. NEPENTHACE^:.

The only genus Nepenthes.

BBB. The perianth-segms. deciduous from base,
fruiting tube flattened or disk-shaped and
entire or truncate 4. Cinnamo-

IAA. Anthers introrsely locellate; valves dehiscing [mum $

upward. [Camphora.
B. Fls. in a short, lax raceme, accompanied by

small and narrow bracts 5. Sassafras.
BB. Fls. umbellate, capitate or rarely solitary;

umbels or heads before anthesis included
in a 4-6-bracted involucre.

c. LocelUe of anther 4 6. UmbeUul-
CC. Locellae 2. [aria.

D. Stamens usually 9; fls. dioecious 7. Benzoin.
DD. Stamens usually 12-20; fls. polygamous 8. Laurus.

The genus Litsea is sparingly in cultivation.

158. THYMEL^EACEjE.

A. Stamens fewer than the corolla-lobes 1. Pimelea.
AA. Stamens twice as many as corolla-lobes.

B. Disk or a very short ring.
c. Perianth-tube cylindrical; limb spread-

ing 2. Daphne.
cc. Perianth much swollen above, obliquely

truncate; limb not spreading 3. Dirca.
BB. Disk more or less lobed or oblique.

c. Fls. 5-merous; disk cup-shaped 4. Dais.
cc. Fls. 4-merous.

D. The disk annular; lobes very short 5. Edgeworthia.
DD. The disk 4-cut or 2-cut 6. Wikstramia.

The genera Gnidia, Lagetta, and Thymelffia will also be found
in the book.

151. ARISTOLOCHIACE^:.

A. Perianth persistent, 3-lobed above ovary;
regular stamens 12 surrounding the. style in

2 aeries; anthers free 1. Asarum.
AA. Perianth deciduous, irregular, polymorphous;

anthers 6-co, adnate in 1 series to a stylar
column . . * 2. Aristolochia.

152. SAURURACE-E.

A. Stamens 3 1. Houtluynia.
AA. Stamens 5-8.

B. Carpels connate 2. Anemopsis.
BB. Carpels distinct 3. Saururua.

153. PIPERACE./E.

A. Stamens 2-6; anther-cells usually distinct;

stigmas 3-4, rarely 2 or 5 1. Piper.
AA. Stamens 2, anther-cella confluent into one

2-valyed anther; stigma terminal or lateral,

penicillate or undivided 2. Peperomia.

154. CHLORANTHACE^.

In cultivation Chloranthus.

159. PROTEACE.E.

Series 1. Fr. an indehiscent nut or drupe: fls. usually solitary
with a bract under each one.

A. Fls. dioecious by abortion, regular 1. Leucaden-
dron.

AA. Fls. hermaphrodite, irregular 2. Protea.

Series 2. Fr. follicular, capsular or rarely indehiscent and sub-

drupaceous : fls. usually in pairs along the rachis with only 1 bract
for each pair.

A. Ovules 2, collateral.

B. Fls. racemose or fascicled; involucre none or

inconspicuous; bracts deciduous.
C. The ovules pendulous, orthotropous.

D. Fr. scarcely or tardily dehiscent;
pericarp thick, fleshy or hard; seeds
with thick, often unequal cotyledons.

E. Perianth-limb recurved 3. Guevina.
EE. Perianth straight 4. Macadamia.

DD. Fr. follicular or obliquely 2-valved;
seeds compressed, margined or wing. . 5. Roupala.

cc. The ovules laterally affixed or ascending.
D. Seeds with or without a narrow wing. . . 6. Greviltea.

DD. Seeds samara-like; wing oblong, ter-

minal 7. Hakea.
BB. Fls. in dense bracted spikes or cones 8. Banksia.

AA. Ovules 4 or more.
B. Fls. umbellate : seeds winged below 9. Stenocarpus.

BB. Fls. in dense racemes: seeds samara-like,
with an oblong terminal wing 10. Teiopea.

BBB. Fls. twin, in short or long racemes: seeds
samara-like with a terminal truncate

wing 11- Lomatia.

155. MYRISTICACE-ffi.

Sole genus Mj/ristica.

156. MONIMIACE^.

A. Stamens numerous; anther-cells dehiscing in

a 2-valved fashion by a longitudinal crack.. . 1. Peumus.
AA. Stamens C-12; anther-cells dehiscing above. .. 2. Lauretta,

157. LAURACE-E.

A. Anthers 2-loeellate, valves laterally dehiscent
or quickly deciduous 1. Hemandia.

AA. Anthers extrorsely locellate, valves dehiscent

yipwards.
B. The whole perianth persisting under the fr.,

appresseu or slightly spreading; perianth
sometimes deciduous from the base 2. Peraea

BB. The perianth-segmH. at length transversely
cut, leaving the fruiting tube bell-nhaped [mum.
or expanded and G-toothed 3. Cinnamo-

160. EL-/EAGNACE.S:.

A. Lvs. alternate: stamens 4.

B. Fls. hermaphrodite 1. Elxagnus.
BB. Fls. unisexual, usually dioecious 2. HippophaS.

AA. Lvs. opposite: stamens 8 3. Shcpherdia.

161. LORANTHACE^.

A. Perianth double 1. Loranthus.

AA. Perianth single or simple 2. Phoraden-
[dron,

Viscum is also of general interest.

162. SANTALACE.E.

A. Plant herbaceous, low 1. Comandra.
AA. Plant woody, shrubs or trees.

H. Fls. perfect 2. Santalum.
BB. Fls. dioecious or polygamous.

r. Lvs. alternate 3. Pi/rufana.
cc. Lvs. opposite 4. Buckleya.
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163. PLATANACE^E.

Sole genus Ptatanus.

168. LEITNERIACE^E.

The only genus . Leitneria.

164. MORACE^E.

A. Anthers reversed on the bud with inflexed
filaments.

B. The male fls. spicate, racemose or capitate;
female globose, capitate.

c. Female perianth dentate 1. Broussonc-

cc. Female perianth deeply 4-fid 2. Madura.
BB. The fls. of either sex spicate; spikes short

and dense or long and lax 3. Morus.
BUB. The fla. crowded on fleshy receptacle 4. Dorstenia.
AA. Anthers erect from the beginning.

B. Plants, trees or shrubs: fls. usually on a
9 fleshy receptacle.

c. The receptacle fleshy, globose or ovoid,
clearly inclosing the numerous 6s., but
with a small mouth which is bracteate
introrsely; the mouth is closed in fr 5. Ficus.

cc. The receptacle androgynous, male fls.

numerous, females solitary in the
center of the receptacle 6. Brosimum.

ccc. The receptacle unisexual, with an invo-
lucre of numerous bracts overlapping in
series 7. Antiaris.

cccc. The fl.-clusters unisexual, with or without
3-4 bracts at the base, in heads, spikes,
rarely in racemes or the female 1-fld.

D. Stamens 4 8. Cudrania.
DD. Stamens 1 9. Artocarpus.

BB. Plants, herbs: fls. not on a fleshy receptacle.
c. St. climbing: Ivs. opposite: embryo

spirally involute 10. Humulus.
cc. St. not climbing: Ivs. alternate or the

lowest opposite: embryo curved 11. Cannabis.

Coussapoa is also briefly treated.

165. XTRTICACE^.

A. Hairs stinging.
B. Achene straight 1. Urtica.

BB. Achene oblique 2. Urera.
AA. Hairs harmless.

B. Perianth of the female fl., 3-5-parted.
c. Lvs. opposite: stamens 4, rarely 2-3 3. Pilea.

cc. Lvs. alternate, distichous, oblique at
base: stamens 5 t rarely 4 4. Pellionia.

BB. Perianth of the female fl. tubular, inclosing
the achene, not adnate: Ivs. opposite or
alternate: fls. in clusters or panicles 5. Boehmeria.

BBB. Perianth of the female fl. tubular adnate to
the achene: Ivs. alternate, tomentose be-
low: fls. in globular heads often forming
cymes G. Debregeasia.

Helxine, Parietaria, and Pipturus are described.

166. ULMACE^E.
A. Fr. drupaceous: fls. on the young growth.

B. Cotyledons very broad.
c. Sepals connate; style excentric 1. Zelkova.

cc. Sepals distinct or nearly so; style cen-
tral.

D. Fr. globose, not winged 2. Celtis.
DD. Fr. winged 3. Pteroceltis.

BB. Cotyledons narrow.
c. Fertile fls. perfect; fls. in cymes 4. Trema.

cc. Fertile fls. unisexual, solitary, staminate
in cymes before the Ivs 5. Aphananthe.

AA. Fr. not drupaceous, winged or muricate:
fls. on last year's branches.

B. Fr. stalked, surrounded by a broad wing 6. Ulmus.
BB. Fr. not winged, everywhere somewhat

fleshy and muricate 7. Planera.

167. JUGLANDACE^E.
A. The fls. of either sex in erect spikes, imbricate-

bractate 1. Phiti/carya.
AA. The staminate fls. in pendulous catkins; pis-

tillate fls. spicate or Bubsolitary.
B. In germinating, cotyledons are borne above

ground and remain green 2. Pterocarya.
BB. In germinating, cotyledons remain inside

the nut.
c. Husk at length splitting into segms.; nut

smooth or angled 3. Carya.
cc. Husk indehiscent; nut wrinkled or

sculptured 4. Juglans.

169. MYRICACE.E.

A. Lvs. serrate or entire, not stipulate: ovary
subtended by 2-4 bractlets 1, Myrica.

AA. Lvs. pinnatifid, stipulate: ovary subtended by
8 linear, persistent bractlets 2. Comptonia.

170. CASUARINACE^E.

Sole genus Casuarina.

171. EUPHORBIACE^E.

A. Ovules 2 in each cell of ovary: plant without
milky juice (or red juice in Bischofia).

B. Lvs. alternate, simple (sometimes opposite
in Poranthera).

c. Calyx of staminate fls. imbricate.
D. Petals present, at least in staminate

fls.

E. Plant a shrub with broad, glabrous
or somewhat hairy Ivs. : ovary
3-celled . l. Andrachne.

EE. Plant a tree, with scaly herbage:
ovary 1-celled 2. Mxtoxicon.

EEE. Plant a heath-like sub-shrub: Ivs.

narrow, with recurved margin 3. Poranthera
DD. Petals p.

E. Fls. single or in axillary clusters.
F. Styles slender or only broadened

at apex.
o. Rudimentary pistil present in

staminate fls.; disk present:
Ivs. entire.

H. Seed grooved on inner face:
disk of pistillate fl. lobed ... 4. Fluggm.

HH. Seed not grooved: disk en-
tire 5. Securinega,

ao. Rudimentary pistil absent.
H. Disk present 6. Phyttanthus.

HH. Disk absent, at least from
pistillate fls.

I. Fr. a caps 7, Glochidion,
n. t r. more or less fleshy.

j. The styles 2-parted 8. Breynia.
jj. The styles almost entire. . 9. Sauropus.

FF. Styles broad, spreading.
o. Stamens arising from a disk.

H. Staminate fls. with rudi-

mentary pistil 10. Drypetes.
HH. Staminate fls. without rudi-

mentary pistil 11. Hemicyclia.
GG. Stamens 2-4, without disk 12. Putranjiva.

EE. Fls. in elongated catkin-like or
branched inn., dioecious: Ivs. large,
broad and plane.

F. Ovary 1-celled; stamens 2-5 13. Antidesma,
FF. Ovary 2-5-celled.

a. Staminate fls. with rudimentary
pistil 14. Baccaurea.

GG. Staminate fls. without rudimen-
tary pistil 15. Daphniphyl-

cc. Calyx of staminate fls. valvate; petals [/urn.,
small 16. Lebidierop-

BB. Lvs. alternate, compound 17. Bischofia.
BBB. Lvs. opposite, compound 18. Oldfieldia.

BBBB. Lvs. whorled, simple. 19. Hyzenanche.
AA. Ovules 1 in each cell of the ovary.

B. Fls. produced singly or in ordinary infl.

c. Stamens incurved in the bud; pubescence
stellate or scaly; juice not milky 20. Croton.

cc. Stamens erect in the bud.
D. Juice not milky (see also Codiseum and

relatives): calyx valvate: Ivs. simple.
E. Staminate fls. with petals: herbs 21. Chrozophora.

EE. Staminate fls. apetalous.
F. Stamens much branched: herbs

with Ivs. palmatcly veined
and peltate 22. Ricinut.

FF. Stamens not branched.
G. Lvs. opposite: styles free (see

also Mallotus).
H. The stamens as many as 50. .23. Trewia.

HH. The stamens 8-20 24. Mercurialis.
G'i. Lvs. alternate, or rarely oppo-

site.

H. Plant a thorny shrub: sta-
mens 8-15 25. Adelia.

HH. Plant with holly-like spiny
margined Ivs.: stamens 3-8. 26. Alchornea.



KEY TO THE FAMILIES AND GENERA 119

mm. Plant unarmed or with sting-
ing hairs,

i. Styles free or united only at
base.

j. Anther-cells spherical to

oblong.
K. Anthers 2-celled 27. Afallotua.

KK. Anthers 3-4-celled : Ivs.

usually peltate 28, Macaranya.
jj. Anther-cells elongated,

often vermiform 29. Acalypha.
n. Styles united above the

base: st. often climbing,
j. Infl. without conspicuous

involucre.

K. Number of stamens
usually 3; styles free
at apex 30. Tragia.

KK. Number of stamens
8-30; styles united
to the apex into a
swollen column 31. Plukenetia.

jj. Infl. subtended by a con-
spicuous involucre 32. Dalecham-

DD. Juice almost always more or less milky [p*.
(chief exceptions in Cluytia and
relatives).

E. The fls. with petals, at least the
staminate.

F. Calyx valvate.
o. Lvs. simple, palmate 33. Aleurites.

oo. Lvs. compound 34, Joannesia.
IT. Calyx imbricate.

G. Petals free from one another.
H. The stamens in 2 or more

whorls.
I. Number of stamens about

10: Ivs. usually palmately
veined 35. Jatropha.

ii. Number of stamens 15-30
or more : Ivs. pinnately
veined: styles entire 36. Codixum.

HH. The stamens in 1 whorl,
usually about 3-5 37. Cluytia.

GO. Petals connate: Ivs. usually
palmately veined.

H. Some of the filaments united:
Ivs. simple 35. Jatropha.

HH. Filaments free:lvs. compound.38. Ricinoden-
EE. The fls. apetalous. [dron.

p. Sepals valvate or slightly im-
bricate in some.

o. Lvs. trifoliate 39. Hevea.
GO. Lvs. simple, pinnately veined.

H. Number of stamens 3: Ivs.

spiny margined 40. Pachy-
HH. Number of stamens 1: Ivs. not [stroma.

spiny 41. Ophthal-
FF. Sepals or lobes of calyx, if any, im- [moblapton.

bricate: Ivs. simple.
a. Number of stamens usually 10 or

more (5-50 J.

H. Staminate calyx with 5 sepals
connate, at least at base:
Ivs. usually palmately
veined: st. erect.

i. Herbage with stinging hairs. 35. Jatropha.
n. Herbage usually glabrous. . .42. Manihot.

HH. Staminate calyx 3-5-lobed:
Ivs. pinnately veined: st.

climbing or trailing 43. Afabea.
H. Staminate calyx of 1 or 2

sepals 44. Homalan-
H. Staminate calyx cupulate, [thus.

truncate or dentate: Ivs.

broad, hairy 45, Hura.
GQ. Number of stamens 1-5.

H. Staminate calyx with 4-5 free

sepals: st. climbing 46. Omphalia.
HH. Staminate calyx with 2-3

sepals, free or connate at
base,

i. Infl. usually terminal: seed
carunculate 47. Sebastiana.

11. Infl. usually axillary: seed
not carunculate 48. Exaecaria.

HHH. Staminate calyx with con-
nate sepals, 1-3-lobed.

I. The stamens 2-3.
j. Stamens free.

K. Base of caps, persistent
as a pointed piece. . .49. Sapium.

KK. Base of caps, not per-
sistent, only a 3-

parted central
column remaining. . .50. Stiltingia.

jj. Stamens united.
K. Pistil 4-celled 51. Maprounia.

KK. Pistil G-9-celled 52. Hippomane.

ii. The stamens 1

j. Infl. terminal 51. Maprounia.
jj. Infl. lateral or axillary. . .41. Ophthal-

HIIHH. Staminate calyx 0, or rarely [moblapton.
1-2 minute scales 53. CoUiguaya,

BB, Fls. in c:yathia (see explanation under
Euphorbia).

c. Cyathia regular or nearly so.
o. Involucral glands free from one

another, alternate with lobes of
involucre 54. Euphorbia.

DD. Involucral glands united into a ring
around the lobes 55. Synadenium.

cc. Cyattua decidedly irregular 56. Pedilanthut.

172. BUXACE-E.

A. Cells of ovary with 2 ovules each; stamena 4.
B. Lvs. alternate.

c. Evergreen shrubs: Ivs. entire 1. Sarcococca.
cc. Evergreen herbs: Ivs. dentate 2. Pachys-

\andra.
BB. Lvs. opposite 3. Buxua.

AA. Cells of ovary with 1 ovule each; stamens
numerous: Ivs. opposite 4. Simmond-

(sia.

173. BETULACE^;.

A. Staminate fls. with 4 perianth-segms. or by
abortion fewer (Birch Tribe).

B. Stamens 2 1. Betula.
BB. Stamens 4 2. Alnits.

AA. Staminate fls. with no perianth (Hazel Tribe).
B. Nut large, inclosed by a leafy involucre:

staminate fls. with 2 bractlets; pistillate
fls. 2-4, capitate 3. Corylut.

BB. Nut small, subtended by or inclosed in a
large bractlet: staminate fls. with no
bractlets; pistillate catkins spike-like.

c. Fruiting bractlet flat, 3-cleft and incised. . 4. Carpinus.
cc. Fruiting bractlet bladder-like, closed*

membranous 5. Ostrya,

174. FAGACE-ffi.

A. Ovary of pistillate fls. 6-celled ; spikes of either
sex erect and strict: fruiting involucre or bur
densely covered with strong pickles 1. Castanea.

AA. Ovary of pistillate fls. 3-celled, rarely 4- or 5-
celled in some species of Quercus.

B. Staminate fls. 1-3 in a cluster: Ivs. usually
small 2. Nothofagu*.

BB. Staminate fls. in loose, roundish pendulous
heads: Ivs. generally large 3. Fagus.

BBS. Staminate fla in pendulous catkins or the
spikes of either sex erect and strict.

c. Involucre of numerous scales forming
a cup in f r. and subtending the acorn. ... 4. Quercus.

cc. Involucre in fr. armed with clusters of

prickles or tubercles, wholly including
the fr. f perfectly closed or at length
split irregularly 5. Castanopsis

175. SALICACE-ffi.

A. Lvs. usually narrow: disk composed of 1 or 2
glands which are distinct or barely connate
at base 1. Salix.

AA. Lvs. usually broad: disk cyathiform, often

oblique or cup-shaped, entire or lobed.. . . 2. Populus.

176. EMPETRACE^B.

A. Fls. axillary, solitary; stamens 3; pistil 6-9-
merous 1. Empetrum.

AA. Fls. axillary in -'* '"' 3's; stamens 2; pistil
2-merous 2. Ceratiola.

AAA. Fls. subcapitate; stamens usually 3; pistil 3-

merous 3. Corema.

177. GINKGOACE^E.

Ovule-bearing blade, long-stalked, shortly 2-co
cut at apex, the lobes dilated into a ring or
short cup adnate to the seed: anther-cells 2,

pendulous: Ivs. fan-shaped Ginkgo.
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178. GNETACEjE.

Leafless shrubs with jointed branches and scales
opposite the nodes connate into a little sheath. . Ephedra.

The very curious genus Welwitschia may be found in botanical
collections.

179. TAXACE.E.

A. Anthers 2-celled: tropical or subtropical trees
and shrubs.

B. Scales of pistillate aments few, adnate to
peduncle and with it usually fleshy: Ivs.
linear to ovate, rarely scale-like 1. Podocarpus.

BB. Scales of pistillate aments short, broad and
somewhat fleshy, imbricate: Ivs. minute
and scale-like: branchlets flattened and
If.-like 2. Phulloc-

AA. Anthers 3-8-celled: Ivs. linear: hardy or nearly [Indus.
hardy trees and shrubs.

B. Pistillate fls. consisting of several decussate
2-ovuled carpicles: Ivs. with 2 glaucous
lines below broader than the 3 green
lines 3. Cephalo-

BB. Pistillate fls. reduced to 1 ovule. [lazus.
c. Carpicles at maturity inclosing the seed

and adnate to it: anthers 4-celled, cells
free: Ivs. with 2 glaucous lines below
narrower than the green lines 4. Torreya.

CC. Carpicles at maturity partly inclosing the
seed, not adnate to it: anthers 6-8-
celled, cells connate: Ivs. pale green
below 5. Taxus.

180. PINACE.E.

A. Lvs. spirally arranged.
B. Carpicles simple; ovule 1, reversed;

cone-scales with 1 seed 1. AHAUCAHIA TRIBE.
BB. Carpicles divided into scale and

bract, sometimes connate.
C. Ovules 2, reversed ; scale and bract

always distinct; cone-scales with
2 usually winged seeds 2. ABIES TRIBE.

CO. Ovules 2-8, axillary and upright or
on the scale and at least finally
reversed; cone-scales with 2-8
seeds 3, TAXODIOM TRIBE.

AA. Lvs. opposite or whorled, often scale-
like: ovules upright 4. CUPRESSCS TRIBE.

1. Araucaria Tribe.

A. Seeds free from the scale, with 1 or 2 wings:
Ivs. broad, generally elliptic, more or less
distichous and rather remote 1. Agathia.

AA. Seeds adnate to the winged or wingless scale:
Ivs. large, scale-like or needle-shaped,
spirally arranged, crowded 2. Araucaria.

2. Abies Tribe.

A. Foliage deciduous, partly fascicled.
B. Male fls. solitary in a leafless scaly bud; con-

nective not produced beyond anther-cells
nor scarcely prominent: cones reflexed;
scales persistent 3. Larix.

BB. Male fls. clustered, pendulous: cone-scales
deciduous 4. Paeudolarix.

AA. Foliage evergreen.
B. Connective of anthers usually produced into

a scale-like appendage,
c. Male fls. subspicate at base of new shoots:

cone-scales persistent: Ivs. in clusters of
2-5, rarely solitary 5. Pinus.

cc. Male fls. solitary in the cluster of Ivs.
which terminate short branchlets: cone-
scales finally deciduous : Ivs. partly fas-
cicled as in the larch 6. Cedna.

ccc. Male fls. solitary in the axils: cones
reflexed; scales persistent: Ivs. solitary,
4-angled or flattened and glaucous
above, green on the back 7. Picea.

BB. Connective of anthers simply umbonate
beyond the cells or hardly prominent;
male fls. solitary in axils: Ivs. solitary,
usually flattened, glaucous or paler below.

c. Cones reflexed ; scales persistent.
D. Subtending bract conspicuous 8. Paeudotauga.

DD. Subtending bract small 9. Tango.
CC. Cones erect.

D. Scales peristent; seeds about as long as
scales; bracts much shorter than
scales: Ivs. flattened, keeled above,
pale below 10. Kettleeria.

DD. Scales deciduous; seeds shorter than
scales; bracts shorter or longer: Ivs.
flattened and grooved above, usually
glaucous below.rarely 4-angled 11. Abies.

3. Taxodium Tribe.

A. Lvs. connate into pairs, arranged in whorls:
ovule-bearing blade finally much increased
and hardened, making the greater part of the
woody cone 12. SciadopitVs.

AA. Lvs. solitary, scattered.
B. Scales of cone flat.

c. Carpicles entire at apex: anther-cells 2-4:
seeds surrounded by a narrow wing: Ivs.
lanceolate flat, rather large, glaucous

_ below 13. Cunning-
cc. Carpicles toothed at the apex: anther-cells [hamia.

4-5: seeds 2-3-angled: Ivs. awl-shaped,
curved 14. Cryptomeria.

BB. Scales peltate.
c. Seeds usually 5, narrowly winged: Ivs.

scale-like or linear, persistent 15. Sequoia.
cc. Seeds 2, angular: Ivs. linear, deciduous

with the branchlets 16. Taxodium.

4. Cupressus Tribe.
A. Fr. a cone.

B. Cone-scales all fertile, 4-8, forming appar-
ently 1 whorl: Ivs. usually scale-like,
opposite or in whorls of 3 or 4, rarely
alternate on sterile branches 17. Callitria.

BB. Cone-scales fertile at middle of cone and
sterile at top and base 18. Fitzroya.

BBB. Cone-scales partly fertile, partly empty,
arranged in opposite pairs: Ivs. scale-like,
opposite only on juvenile branches, some-
times needle-shaped.

c. Scales of cone imbricate.
D. Seeds 4-5; pairs of scales 34 (exclud-

ing the upper connate pair) 19. Tkujopsia.
DD. Seeds 2.

E. Pairs of scales 4, the upper pair fertile.20. Libocedrua.
EE. Pairs of scales 6-8; the 2 upper pairs

,

fertile 21. Thuja.
CC. Scales of cone peltate.

D. Number of seeds 2; cones small.
E. Wings of seeds very large, unequal.22. Fokienia.

EE. Wings of seeds narrow, equal 23. Cham&cyp-
DD. Number of seeds many; cones usually [aria.

rather large and woody 24. Cupressus.
AA. Fr. fleshy, indehiscent berry or drupe, with

2-6 fertile scales: Ivs. scale-like, opposite
or needle-shaped and usually in 3's 25. Juniperua.

Consult also the genus Athrotaxis, allied to Celphalotaxus and
Sequoia.

181. CYCADACE.E.

A. Lf.-segms. circinately involute in vernation:
female cones proliferous after anthesis;
scales elongate, the margins bearing 2 to
many ovules I.

AA. Lf.-segms. straight in vernation: female cones
deciduous after anthesis; scales peltate.

B. Cone-scales superposed in vertical series.
c. Shield of the scales transversely 2-horned

"apex . 2. Ceralozamia.
cc. Shield of the scales truncate, not horned

at apex 3. Zamia.
BB. Cone-scales overlapping in alternating

series.

c. The !f.-segms. ribbed and nerved; nerves
spreading on either side of midrib, very
numerous, simple or forked 4. Stangeria.

cc. The If.-segms. with parallel, longitudinal
nerves.

D. Shield of cone-scales flat, erect, ovate-
cordate 5. Dioon.

DD. Shield thickened, ascending, usually
prolonged into an erect, acuminate

^blade 6. Macrozamia.
DDD. fehield thickened truncate, decurved at

apex 7. Encephal-
{ctrtoa*

The genera Bowenia and Microcycas are also included.

182. HYDROCHARITACE.E.

A. St. elongated, submerged, everywhere leafy:
Ivs. short spathes small, sessile in axils:

placentae little prominent in ovary 1. Elodta.
AA. St. very short, sometimes emitting creeping

or floating stolons: Ivs. crowded, immersed,
sessile, elongated : spathes pedunculate :

placentae hardly prominent 2. Vallisneria.
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AAA. St. very short: Ivs. crowded, some sessile and
submerged , others (except in Stratiotes )

long-stalked, with a floating blade: spathes
peduncled: placentae of 2 lamellse, strongly
intruded, dividing the ovary more or lesa

perfectly into 6 cells.

B. Styles 3; stamens 3-9 3. Ltmnobtum.
BB. Styles 6, 2-fid.

c. Stamens with 6 2-fid filaments, of which
3 have 2 anthers and 3 have 1 anther 4. Hydrocharis.

cc. Stamens 11-15 .' 5. Stratiotes.

183. ORCHIDACE^E.*

7. Summary of Tribes.

A. Fertile stamens 2, with a broad shield-

shaped sterile one (staminodium) . . 1. CYPRIPEDHJM
AA. Fertile stamen 1, with no staminodium. [TRIBE.

B. Anther persistent; pollinia with basal
'

appendages.
c. The anther erect.

D. Stigma flat, unappendaged 2. SERAPIAS TRIBE.
DD. Stigma with appendages 3. HABENARIA TRIBE.

cc. The anthers placed obliquely 4. SATYRIUM TRIBE.
BB. Anther usually readily deciduous;

pollinia not appendaged or with
terminal ones.

c. Infl. terminal.
D. Lf.-buds convolute.

E. Lf.-blade not jointed to stalk.
F. The anther commonly

much exceeding the beak
of the column which is

not distinctly cut.

o. Lip without hypochil,
usually spurless.

H. St. short, with only
1 or 2 Ivs 5. POGONIA TRIBE.

HH. St. long, with many
Ivs 6. VANILLA TRIBE.

GO. Lip with distinct hypo-
chil, which is often

spurred 7. CEPHALANTHERA
FF. The [anther commonly [TRIBE.

about as long as the beak
of the column which
usually bears a sharp cut
or groove.

Q. Pollinia waxy or pow-
dery, not divided.

H. Lip turned down 8. SPIRANTHES TRIBE.
HH. Lip turned up 9. CRANICHIS TRIBE.

GO. Pollinic divided into dis-
tinct masses 10. PHYSURUS TRIBE.

EE. Lf.-blade distinctly jointed to
the petiole.

F. Pollinia 8: st. slender: fls.

usually with spurs or
chins 11. THTJNIA TRIBE.

FF. Pollinia 4: st. a short pseu-
dobulb: fls. without spurs
or chins 12. CGSLOGYNE TRIBE.

DD. Lf.-buds conduplicate.
E. Sepals and petals about

equally developed, the lip

usually very conspicuous.
F. Lvs. usually not jointed:

column footless 13. LIPARIS TRIBE.
FF. Lvs. usually jointed.

G. Nerves of Ivs. 1.

H. Pollinia 2-4, with very
short stalks 14. POLTBTACHYA

HH. Pollinia 4-8, with dis- [TRIBE.
tinct caudicles.

i. Column-foot forming
a chin with the
lateral sepals or a
short sac with the
lip 15. PONEHA TRIBE.

n. Column footless 16. CATTLEYA TRIBE.
OG. Nerves of Ivs. several 17. SOBRALIA TRIBE.

EE. Sepals much more developed
than the petals and lip 18. PLEUROTHALLIS

cc. Infl. lateral, or on separate shoot. [TRIBE.
D. Lf.-buds convolute.

E. St. slender or gradually
swollen.

F. Pollinia with caudicles but
without stalks 19. PHAJUS TRIBE.

FF. Pollinia without caudicles
but with stalks.

G. lap jointed to column-
foot or forming a spur [TRIBE.
with it 20. CYRTOPODIUM

*For explanation of orchid flowers and of terms, see the
article Orchids.

GO. Lip not jointed, often
with a distinct hypochil.21. CATABETTJM TRIBE.

EE. St. a short distinct pseudo-
bulb.

F. Lip jointed to the column-
foot.

o. Callus-ridges lengthwise..22. LYCASTE TRIBE.
GG. Callus-ridges transverse .23. ZYGOPETALUM

FF. lap continuous with col- (TRIBE.
umn-foot 24. GONGOBA TRIBE.

DD. Lf.-buds conduplicate.
E. St. terminating its growth in

1 year.
F. Lip movably jointed to foot

of column.
G. Lvs. not strap-shaped:

pollinia unappendaged
or with either caudicles
or stipes, but not with
both.

H. Flowering st. arising
from near the apex
of the slender st. or
from the pseudobulb.25. DENDROBITJM

BH. Flowering st. arising [TRIBE.
under the pseudo-
bulb or at the base of
the st.

I. Pollinia without ap-
pendages 26. BULBOPHYLLUM

ii. Pollinia with distinct [TRIBE.
stalks.

j. Pseudobulbs usu-
ally present: flow-

ering st. arising
lower than new
growth 27. MAXILLARIA

33. Pseudobulbs usu- [TRIBE.
ally wanting:
flowering st.

arising higherthan new
growth 28. HUNT-LETA TRIBE.

GG. Lvs. strap-shaped: pol-
linia with broad cau-
dicles and stipes 29. CYMBIDIUM TRIBE.

FF. Lip immovably united to
foot of column.

G. Fls. with spurs 30. IONOPSIS TRIBE.
GG. Fls. without spurs.

H. The fls. narrow, not
open 31. ADA TRIBE.

HH. The fls. wide, open,
i. Lip enrolled around

the column 32. TRICHOPILIA
ii. Lip not enrolled. [TRIBE.

j. The lip united to
column to the
middle 33. ASPASIA TRIBE.

jj. The lip united

only to the base
of the column. ..34. ODONTOGI.OSSUM

EE. St. increasing in length from [TRIBE.
year to year 35. AERIDES TRIBE.

//. Key to the Tribes.

1. Cypripedium Tribe.

A. Fl. persistent, withering on the ovary: lf.-

buds conv9lute 1. Cypriped-
AA. Fl. soon deciduous: If.-buds conduplicate. [turn.

B. Ovary 3-celled, the placentae central;
mouth of lip with broad inturned margin. . 2. Phragmoped-

BB. Ovary 1-celled, the placenta parietal: [Hunt.
mouth of Up usually with no broad
inturned margins 3. Paphio-

[pedilum.

2. Serapias Tribe.

A. Lip spurred.
B. Sepals free 4. Orchis,

BB. Sepals united into an arching hood 5. Galeorchis.

AA. Lip spurless.
B. Pollinia glands in a single sac 6. Serapias.

BB. Pollinia glands separate, in 2 distinct sacs. . . 7. Ophrys.

3. Habenaria Tribe.

A. Lip adnate to column at base; stigma broad.. . 8. Cynorchis.
AA. Lip free; stigma slender 9. Habenaria.

4. Satyrium Tribe

Dorsal sepal helmet-shaped 10. Disa.
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5. Pogonia Tribe.

A. Fls. on a scape with a terminal whorl of If.-like
bracts 11. Isotria.

AA. Fls. on a leafy st.

B. Lip crested 12. Pugonia.
BB. Lip not crested 13. Triphora.

6. Vanilla Tribe.

Sts. rooting at nodes 14. Vanilla.

7. Cephalanthera Tribe.

A. Fls. with a chin; lip long 15. Cephalan-

AA. Fls. chinless; lip round 16. Epipactis.

8. Spiranthes Tribe.

A. Dorsal sepal forming a hood with the petals.
B. Infl. 1-sided; fls. without a chin 17. Spiranthes.

BB. Infl. not 1-sided; fls. with a chin 18. Stenorrhyn-
Ichus.

AA. Sepals and petals spreading 19. Liatera.

9. Cranichis Tribe.

Lip and petals inserted upon the elongated
column 20. Ponthieca.

16. Cattleya Tribe.

A. Anther not toothed, nor in an excavation.
B. Pollinia 4.

c. Lip adnate to the column, at least at it*
base.

D. Ovary produced into a hollow neck 49. Broughlonia.
DD. Ovary not so produced SO. Epiden-

CC. Lip free. [drum.
D. The lip flat, with 2 elevations on upper

side 51. Diacrium.
DD. The lip enrolled about column, with

no elevations 52. Cattleya.
BB. Pollinia 5-7, some of them often abortive. . ..53. Lselio-

BBB. Pollinia 8.
\cattlejja.

c. Stigma pitted upon the front of the
column; anther inclined.

D. Base of Up gradually merging into
blade.

E. Lip distinctly surrounding the
column; sepals and petals not
wavy 54. Lxlia.

EE. Lip not as above; sepals and petals
distinctly wavy 55. Schom-

DD. Base of lip tightly encompassing col- [burgkia.
umn, suddenly broadened into the
broad blade 56. lirassavola.

cc. Stigma running up on 2 extensions of the
column-apex; anther erect 57. Sophronitit

AA. Anther 2-toothed below, in an excavation in
the column 58. Leptotea.

10. Physurus Tribe.

A. Lip with a distinct spur.
B. Lvs. green: lip concave above the spur 21. Physurut.

BB. Lvs. usually variegated: lip with a long
fimbriate claw 22.

AA. Lip spurless or nearly so.

B. Column straight ; fls. symmetric.
c. The Up not clawed 23.

CO. The lip clawed 24.
BB. Column twisted; fls. not symmetric.

c. The column with 2 upright appendages in
front 25.

CO. The column without appendages 26.

A nvcto-

\chilus.

. Gottdyera.

. Dossinia.

Macodes.
Hxmaria.

11. Thunia Tribe.

A. Fls. without chin.
B. Sts. without basal pseudobulbs 27. Thunia.

BB. Sts. with basal pseudobulbs 28. BletiUa.
AA. Fls. with a distinct chin, formed of lateral

sepals and column-foot 29. Trichosma.

12. Ccelogyne Tribe.

A. Base of lip with sac-like hollow.
B. Column short, winged above; sepals flat 30. Pholidola.

BB. Column slender; sepals sac-like, concave. . . 31. Neogyne
AA. Base of lip Hat.

B. Column slender, without horns.
c. Lvs. and pseudobulbs perennial 32. Caelogyne.

cc. Lvs. and pseudobulbs annual 33. Pleione.
BB. Column short, with 2 horns 34. Platydinia.

13. Liparis Tribe.

A. Lvs. green : fls. without chin.
B. Lip shoe-shaped 35 Calypso.

BB. Lip not shoe-shaped.
c. Column short; lip turned upward 36. Microatylis.

cc. Column slender; lip turned downward. ... 37. Liparu.
AA. Lvs. wanting: fls. with chin 38. Carallor-

[rhiza.

14. Polystachya Tribe.

A. Lip spurred.
B. Plant tuberous: spur slender 39. Tipularia.

BB. Plant not tuberous: spur funnel-shaped 40. Galeandra.
AA. Lip not spurred.

B. The lip 3-Iobed.
c. Column short; chin distinct 41. Polyatachya.

cc. Column slender, curved; chin indistinct ..42. Ansellia.
BB. The lip entire 43. Neoben-

[thamia.

15. Ponera Tribe.

A. Lip normal.
B. St. slender, Ieafy;nop9eudobulbs:pollinia4. 44. Isonhilui.

BB. St. a pseudobulb: pollinia 8 45. Cxlia.
AA. Lip forming a beaker-like cavity, with the

column, or the former hollow at base.
B. Young shoots at the apex of the old 46. Heiisea.

BB. Young shoots from base of old.
c. Fls. in dense spikes; pollinia 8 47. Arpophi/l-

\lttm.
CC. Fls. in short clusters; pollinia 4 48. Hartwegia.

17. Sobralia Tribe.

A. St. many-lvd., not bulbous at base: lip not
bearded 59. Sobralia.

AA. St. 1- or 2-lvd., bulbous at base: lip bearded.. .60. Calopogan.

18. Pleurothallis Tribe.

A. Lip turned upward; lateral sepals united
into a boat-shaped hood 61. Scapho-

AA. Lip turned down. [sepalum.
B. Sepals united 62. Masdevallia.

BB. Sepals free, or the lateral only united.
c. Dorsal sepal and petals attenuated into a

club-shaped apex 63. Restrepia.
cc. Dorsal sepal and petals not as above .... 64. Pleurothallis.

Phajus.
Calanthe.

Limatodes.

Chysis.

Bletia.

Spatho-
[alottit.

A plectrum.
A cantho-

Iphippium.

19. Phajus Tribe.

A. Lvs. not articulated to petiole.
B. Lip free, encompassing the column 65.

BB. Lip adnate to column, the blade spreading. . 66.
AA. Lvs. articulated to petiole.

B. Sepals and petals spreading.
c. Lip with its base tightly inclosing the

column, the blade spreading 67.
cc. Lip not inclosing column.

D. Fls. with distinct chin 68.
DD. Fls. without chin.

E. Pollinia 8.

F. Middle lobe of lip not clawed 69.
FF. Middle lobe of lip clawed .70.

EE. Pollinia 4 71.
BB. Sepals and petals erect 72.

20. Cyrtopodium. Tribe.

A. Fls. spurred or with sac-like base.
B. Sepals narrower and less colored than petals. 73. Lissochilut.

BB. Sepals and petals alike or nearly so 74. Eulophia.
AA. Fls. not spurred nor saccate.

n. Lip only inserted on column-foot 75. Cyrtopodium.
BB. Lip and lateral sepals inserted on column-

foot.

c. Chin distinct, rectangular 76. Warrea.
cc. Chin indistinct, round 77. EulophieUa.

21. Catasetum Tribe.

A. Fls. perfect; column twisted 78. Mormodea.
AA. Fls. of 2 or 3 forms; column not twisted.

B. Column stout, straight; fls. with antennie. . .79. Catasetum.
BB. Column slender, curved; fls. without

antennffi 80. Cymochc*.

22. Lycaste Tribe.

A. Pollinia upon a single stalk.
B. Fin. globose 81. Anguloa.

BB. Fl.s. with spreading sepals and petals.
c. Stalk of pollinia long and narrow; fls.

1 to few.
D. Infl. of a single erect fl.; lip turned

down 82. Lycaste.
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DD. Infl. of 2 to few drooping fls.; lip

turned upwards 83. Paphinia.
cc. Stalk of pollinia short ; fls. many 84. Bateman-

[nia.

AA. Pollinia upon 2 separate stalks 85. Bifrenaria.

23. Zygopetalum Tribe.

A. Lip clawed distinctly 86. Colax.

AA. Lip not distinctly clawed. [lum.
B. The Up with horseshoe-shaped callus 87. Zygopeta-

BB. The lip with few longitudinal lamellro 88. Eriopsis.

24. Gongora Tribe.

A. Lip turned downwards.
B. Fls. with sepals and petals erect or incurved.

c. Hypochil separated from column by a

strong stricture; no pleuridia 89. Lacsena,

cc. Hypochil united with column by a broad
base: pleuridia present.

D. Epichil movably attached to hypochil;
pollinia with short stalk at most 90. Peristeria.

DD. Epichil immovably attached to hypo-
chil; pollinia with elongated stalk. ... 91. Acineta.

BB. Fls. with sepals and petals spreading or
reflexed.

c. Lateral sepals much larger than the dor-
sal sepal and petals 92. Coryantkes.

cc. Sepals and petals nearly alike.

D. Hypochil concave; epichil flat.

E. Pollinia 2 93. Stankopea.
EE Pollinia 4 94. Aganisia.

DD. Hypochil not concave 95. Houlletia.

AA. Lip turned upwards 96. .Gongora.

25. Dendrobium Tribe.

A. Sts. many-jointed; rhizome short.

B. Lip without callus, or with lamellate or
elevated lines 97. Dendro-

BB. Lip with basal callus: joints of st. long-fila- [bium.
mentose 98. Inobulbon.

AA. Sts. 1- or rarely 2-jointed; rhizome long-

creeping 99. Sarcopod-
[ium.

26. Bulbophyllum Tribe.

A. Lateral sepals with their outer margins adher- [lum.

ing, except at the free base 100. Cirrhupeta-
AA. Lateral sepals free 101. Bulbophyl-

[lum.

27. Maxillaria Tribe.

A. Lip without claw, movable: Ivs. normal 102. Maxillaria.

AA. Lip clawed, or adnate to column-base: Ivs.

whip-shaped 103. Scuticaria.

28. Huntleya Tribe.

A. Pseudobulbs distinct 104. Promensea.
AA. Pseudobulbs wanting or rudimentary.

B. Lip entire 105. Chondror-
BB. Lip lobed. [rhyncka.

c. Callus of lip fringed 106. Huntleya.
cc. Callus not fringed.

D. Column boat-shaped, concave 107. Bollea.
DD. Column slender, not concave.

E. Claw very short: callus free in front
and resting upon the lip 108. Warscevric-

[zeUa.
EE. Claw distinct: callus not free in front. 109. Pescatorea.

29. Cymbidium Tribe.

A. Lvs. many: sts. elongated 110.

AA. Lvs. few: sts. short.
B. Sts. concealed by the If.-sheaths.

c. Pollinia pear-shaped, upon a quadrate
stalk: st. not bulbous 111.

cc. Pollinia round, upon a stalk much broader
than high: st. bulbous 112.

BB. Sts. naked : Ivs. only at its apex 113.

30. lonopsis Tribe.

A. Sepals free 1 14.

AA. Sepals, the lateral ones, united, at least below.
B. The lip spurred 115.

BB. The sepals spurred.
c. Spur short 116.

cc. Spur long and slender 117.

Grammat-
[ophyUum.

Cyperor-
[chis.

Cymbid-
[ium.

Gram-
[mangis.

Trichocen-

[Irum.
Rodri-

[guezia.

lonopsis.
C'&mparet-

[tia.

31. Ada Tribe.

A, Lvs. flat.

B. Sepals free 118. Ada.
BB. Lateral sepals united 119. Mesos-

[pinidium.
AA. Lvs. cylindric 120. Quekettia.

32. Trichopilia Tribe.

Lip rolled around the column 121. Trichopilia.

33. Aspasia Tribe.

A. Middle lobe of lip broad 122. .tspaia.
AA. Middle lobe of lip narrow 123. Cochlioda.

34. Odontoglossum Tribe.

A. Lip surrounding column with 2 longitudinal
calluses: blade reflexed 124. Gomeza.

AA. Lip not as above. .

B. Base of lip parallel to column and some-
times adnate to it 125. Odontoqlos-

BB. Lip spreading from base of column. [num.
c. Lateral sepals united entirely; lip like

dorsal sepal 126. Palum-
cc. Lateral sepals free or only partly united; [bina.

lip unlike dorsal sepal.
D. Sepals and petals long and much

attenuated ; lip entire or fiddle-

shaped 127. Braasia.
DD. Sepals and petals not much attenuated .

E. The lip entire, flat, broad 128. Miltonia.
BE. The lip mostly 3-lobed, with warts

or a cushion at base 129. Oncidium.

35. Aerides Tribe.

A. Lip movaljly jointed to column.
B. Middle lobe of spurless lip flat 130. Renan-

(thera.
BB. Middle lobe of spurred lip compressed 131. Arach-

AA. Lip immovably united with column. [nanthe.
B. Spurless.

c. Column without a foot.

D. Summit of lip laterally compressed. . . . 132. Vandopsis.
DD. Summit of lip not compressed 133. Luisia.

cc. Column with a foot, the lateral sepals
attached to it 134. Phalaenop^

BB. Spurred. [is.
c. Column without a foot.

D. Pollinia upon a single stalk.

E. Spur appendaged.
F. With a longitudinal septum 135. Sarcanthua.

FF. With the mouth covered with a
plate 136. Cleisos-

EE. Spur not appendaged. [toma.
F. Stalk of the pollinia filiform.

a. Fls. firm; lip turned downwards.. 137. Saccola-

[6mm.
GO. Fls. fragile; hip turned upwards. . 138. Acampe.

FF. Stalk of the pollinia broadened
upwards or throughout.

G. Spur short and broad 139. Vanda.
GO. Spur long and slender 140. Anffraecum,

DD. Pollinia on 2 separate stalks, or these
united by the gland.

E. Stalks membranous, the pollinia
attached to the face.

F. Plants leafy: lip entire 141. Mocropleo
[trum.

FF. Plants without Ivs.: lip 3-Iobed . . . 142. Polyrrhizo.
EE. Stalks slender.

F. Column bent toward the dorsal

sepal 143. Listro-

[stochya.
FF. Column straight 144. Mystoci-

cc. Column with a foot, the lateral sepals [dium.
attached to it.

D. Spur curved upwards against the lip-

blade 145. ASridea.

DD. Spur straight or reflexed.

E. Lip 3-lobed 146. Camarotis.
EE. Lip entire 147. Rhyn-

[chostylis.

Other orchid genera entered are: Acriopsis, Arethusa, Brom-
headia, Collabium, Corysanthes, Cryptophoranthus, Cryptostylis,

Diuris, Eria, Eriochilus, Geodorum, Govenia, Holothnx, lone,

Ijepanthes, Lueddemannia, Megaclinium, Monomnria, Moorea,
Neolauchea, Neottia, Nervilia, Neuwiedia, Notylia, Obcronia,
Octomeria, Ornithidium.Ornithocephalus, Ornithochilus, Panisea,

Physosiphon, Platylepis, Polycycnis, Pterostylis, Sarcochilus,

Satyrium, Scaphyglottis, Schlimmia, Sieyckingia, Sigmatostalix,

Solenidium, Stauropsis, Stelis, Stenia, Tainia, Thecostcle, Thely-
mitra, Trichoglottis, Trigonidium, Xylobium, and many bi- and

tri-generic hybrids.

184. DIOSCOREACE^E.

A. Fr. globose and berry-like, indehiscent 1. Tarmta.

AA. FT. capsular, winged.
B. Caps. 1-carpelled by abortion 2. Rajania.

BB. Caps. 3-carpelled or -lobed, winged above... . 3. Testudi-

BBB. Caps. 3-carpelled or -lobed, winged below [naria.

or all around, or rarely not at all 4. Dioscorea.
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185. TACCACE.E.

In cultivation Tacca.

186. IRIDACE.&.

A. Fls. never more than 1 to a spathe, spicate,
not fugitive.

B. Style-branches simple, not bifid.

c. Stamens equilateral; perianth regular.
D. The style short: branches long and

subulate.
E. Rootstock not bulbous; roots in

dense tufts, fibrous, some fleshy.. . . 1. Sckizosstylis,
EE. Rootstock bulbous 2. He&perantha.

DD. The style longer: branches shorter and
more or less broadened.

E. The spathe-valves oblong, green or
brownish upwards 3. Geissorhiza.

EE. The spathe-valves scarious or hya-
line, cut or 3-parted at apex 4. Dierama.

EEE. The outer spathe-valve short, emar-
ginate, membranous or papery 5. Ixia.

cc. Stamens unilateral and arched.
D. Foliage very hairy and

plaited
6. Babiana.

DD. Foliage not hairy and plaited.
E. Perianth-limb irregular.

F. Tube funnel-shaped; spathe-valves
lanceolate 7. Gladiolus.

FF. Tube cylindrical in lower half,

suddenly dilated at the middle,
spathe-valves oblong-lanceolate.. 8. Antholyza.

EE. Perianth-limb subregular.
F. Fls. small; no tube; segms. very

acuminate 9. Melas-
FF. Fls. larger; tube present; segms. [phavula.

more or less oblong,
o. Spathe valves large, green,

lanceolate 10. Atidanthera.
GO. Spathe-valves small, oblong.

H. Caps, inflated, globose 11. Crocosmia.
HH. Caps, small, oblong^ 12. Tritonia.

GOO. Spathe-valves scarious and
deeply lacerated 13. Sparaxis.

BB. Style-branches bifid; stamens unilateral.
c. Tube broadly funnel-shaped, with sta-

mens inserted below the throat 14. Freesia.

cc. Tube slender with stamens inserted at the
throat 15. Lapeyrousia.

ccc. Tube broadly funnel-shaped above the
middle where the stamens are inserted. . 16. Waisonia.

AA. Fls. usually more than 1 to a spathe, stalked,
often fugitive and opening one after another.

B. Style-branches opposite stamens and outer

perianth-segms.
c. Stigmas transverse; style-branches have

crests that overtop anthers.
D. Inner perianth-segms. not convolute.

E. Ovary 1-celled, with 3 parietal
placentae: rootstock digitate 17. Hermo-

EE. Ovary 3-celled. [dactylus.
F. Perianth-tube usually present;

filaments free : rootstock usu-
ally a rhizome, sometimes a bulb.18. Iris.

FF. Perianth without a tube; filaments

monadelphous : rootstock usu-
ally a tunicated corm 19. Moraea.

DD. Inner perianth-segms. convolute.
E, Style-crests petaloid: Ivs. in 2-

ranked rosette, not plaited: pedun-
cle flattened: rootstock not bulbous.20. Marica.

EE. Style-crests large, spur-like or flat-

tened : Ivs. superposed, plaited :

st. terete: rootstock bulbous 21. Cypetta.
(See also Phalocallis. )

CC. Stigmas terminal; style-branches do not
overtop anthers.

D, Perianth without any tube; inner
segms small, not convolute; style-
branches bifid at tip 22. Rerbertia,

DD. Perianth-segms. connivent in a cup,
without any spreading blade 23. Hydrotsenia.

DDD. Perianth-segms. connivent in a cup,
then spreading, at least the outer
ones.

E. Style-branches with 2 petal-like
stigmatose crests 24. Homeria.

EE. Style-branches bifid.

F. Ditto penicillate, i.e., shaped like
an artist's brush, a dense tuft of
hairs 25. Ferrarto.

FF. Ditto hot penicillate.
G. Inner segms. very small; outer

with a large, reflexed blade. . . .26. Rigidella.
GG. Inner and outer segms. dissimi-

lar, various 27. Tigridia.
BB. Style-branches alternate with anthers,

c. Rootstock not a bulb or corm.

D. Spathes essentially 1-fld.

E. Peduncle short, hidden; perianth
with a long tube and ascending
segms 28. Crocus.

EE. Peduncle long; perianth-degms. much
longer than the short tube 29. Romulea.

DD. Spathes usually with more than 1 fl 30. Nemastylis.
cc. Rootstock not a bulb or corm: spathes

usually more than 1-fld.

D. Perianth-segms. unequal.
E. Inner segms. shorter, connivent;

upper stamen imperfect 31. Diplarrhena.
EE. Inner segms. obovate-cuneate; outer

oblong, usually shorter; stamens
all perfect. 32. Libertia.

DD. Perianth-segms. subequal.
E. Style-branches flattened and cmargi-

nate at apex: infl. a lax corymb. . . .33. Belemcanda.
EE. Style-branches subulate.

F. Pedicels short ; clusters panicled . . .34. Orthoaan-
FF. Pedicels long; clusters terminal, [thus.

single or fascicled 35. Sisyrin-
[chium.

Other genera described are: Aristea, Cipura, Eleutherine and
Enno-ulophus.

187. AMARYLLIDACE^E.

A. Subterranean axis a bulb: scapose:
infl. umbelloid and involucrate, or

solitary 1. AMARYLLIS TRIBE.
AA. Subterranean axis a rhizome: st.

leafy, at least at base.
B. Plants with large, thick, fleshy,

rosette-like Ivs.: infl. racemose or

paniculate 2. AGAVE TRIBE.
BB. Plants with ordinary Ivs. of small

size: infl. various.
c. Lf.-blades inverted, upper face

downward: infl. an involucrate
umbel 3. ALSTRCEMEKIA

cc. Lf.-blades normal, linear: infl. not [TRIUE.
umbelloid.

D. Plant hairy or glabrous, sca-

pose: infl. spicate or racemose. 4. HTPOXIS I'RIBE.
DD. Plant glabrous, with leafy sts.:

infl. ioose, racemose or soli-

tary; anther opening by
apical pore 5. CONANTHERA

DDD. Plant densely woolly with [TRIBE.
leafy sts.: infl. scorpioid: Ivs.

capitate 6. CONOSTYLIA TRIBE.

1. Amaryllis Tribe.

Subtribe 1. CORONATE. Fl. furnished with a crown between
the perianth and stamens, which is not to be confused with a
staminaJ cup formed by the growing together of filaments.

1. Narcissus.

Subtribe 2. AMARYLLE.E GENUINE^:. Corona 0, and filaments
not united into a staminal cup.

A. Anthers erect; filaments inserted at or near the
base of anthers.

B. Stamens epigynous; filaments short.

c. The penanth-segms. all alike 2. Leucojum.
cc. The inner segms. different, permanently

connivent 3. Galanthus.
BB. Stamens perigynous.

c. Fls. solitary 4. Cooperia.
cc. Fls. umbellate 5. Chlidanthus.

AA. Anthers dorsifixed, versatile.

B. Ovules many, superposed; testa black,

c. Fls. solitary; spathe tubular in the lower
half.

D. The fl. gaping, horizontal, bright red,
3 lower segms. convolute 6. Sprefcelia.

DD. The fls. regular, erect or suberect.
E. Seeds globose: fls. yellow; peduncle

short or long 7. Sternbergia.
EE. Seeds flat: peduncle long 8. Zephyran-

cc. Fls. umbellate; spathe 2-4-valved, and [thea.

pedicels subtended by filiform bracte-
oles.

D. Perianth-tube short or almost 0, rarely
long in Hippeastrum.

E. Peduncle solid: seeds few in a cell. ... 9. Lycoris,
EE. Peduncle hollow.

F. Fl. often furnished with minute
scales or a distinct neck at the
throat: seeds many in a cell.. . . . 10. Ifippeas-

FF. Fl. with a sort of corolla, which is [trum.

funnel-shaped, and deeply cut,
the divisions emarginate 11. Placea.

DD. Perianth-tube long.
E. Tube broadly funnel-shaped, pulvi-

nate at throat 12. Vallota.

EE. Tube 2-3 times longer than segms.,
naked at throat 13. Cyrtanthus.
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BB. Ovules 2, basal, collateral; testa pale 14. Grifiinia.
BBB. Ovulea 2 or few, collateral or fascicled from

the center of the placenta.
c. Fr. baccate.

D. Bulb imperfect: ovules several 15. Clivia.

DD. Bulb large, tunicated: ovules 2 16. Hsemanthus.

cc. Fr. capsular 17. Buphane.
BBBB. Ovules few or many, superposed; seeds few,

turgid, testa green.

c. Fr, indehlscent or bursting irregularly.
D. Perianth-tube long 18. Crinum.

DD. Perianth-tube short.

E. Segms. broad 19. Amaryllis.
EE. Segms. narrow 20. Ammoch-

cc. Fr. a 3-valved caps. [aris,

D. Caps, top-shaped, acutely angled 21. Brunsvigia.
DD. Caps, globose, obtusely angled 22. Nerine.

Subtribe 3. PANCRATIE.E. Corona 0, but stamens appendaged
toward base and often united into a distinct cup.

A. Ovules superposed, many or few.

B. Lvs. broad, petioled.
C. Perianth white.

D. Ovary globose.
E. Filaments with a large tooth on each

side of the anthers 23

188. VELLOZIACEJE.

A. Perianth-tube more or less extended beyond
the ovary 1. Barftacenin.

AA. Perianth-tube practically none 2. VeU-ozia.

CaUiph-
[ruria.

Eucharis.
Urceoch-

[art's.

Urceotina.

Phxdran-
[assa

EE. Filaments united in a distinct cup. . . . 24.

DD. Ovary 3-lobed: hybrid 25.

cc. Perianth colored.
D. The perianth-tube cylindrical, sud-

denly dilated 26.

DD. The perianth subcylindrical ; segms.
long or short 27.

BB. Lvs. linear or ligulate, sessile.

c. Perianth colored, subcylindrical ; tube
long: filaments united in an entire or
toothed cup 28. Stenomesson.

cc. Perianth white; tube funnel-shaped;
staminal cup large 29. Pancratium.

AA. Ovules collateral, basal, 2-6 30. Hymeno-
AAA. Ovules medial, 2-3. [cattis.

B. Perianth funnel-shaped; segms. narrow 31. Vagaria.
BB. Perianth with a slender tube and broad

segms 32. Eurycles.

2. Agave Tribe.

A. Lvs. thick, fleshy, usually spiny at edge and
point.

B. Perianth funnel-shaped; filaments normal.. .33. Agave.
BB. Perianth rotate; filaments swollen on one

side at base 34. Furcrsea.
AA. Lvs. comparatively thin, not spiny at edge or

point.
B. Segms. short.

c. Fls. white, in a lax, simple spike; tube
long, curved, subcylindrical 35. Polianthes.

cc. Fls. greenish brown in a lax raceme; tube
abruptly curved and dilated at middle . . 36. Prochny-

ccc. Fls. red or white, laxly spicate or race- [anthes.

mose; tube curved, subcylindrical 37. Bravoa.

BB. Segms. long; tube scarcely any.
c. Fls. greenish red, in a simple or panicled

raceme; segms. oblanceolate 38. Besch&r-
cc. Fls. bright red, in a capitulum or thyrsoid [neria.

panicle; segms. narrow, falcate 39. Doryanthea.

3. Alstroemeria Tribe.

A. Rootstock bulbous: perianth-segms. subequal . 40. Ixiolirion.

AA. Rootstock 0: 3 outer perianth-segms. different
from 3 inner.

B. Innersegms. unequal: st. erect 41. Alatroemcria.

BB. Inner segms. equal: st. with runners or
stolons 42. Bomarea.

4. Hypoxis Tribe.

A. Ovary often produced into a long slender beak
simulating a perianth-tube: fr. succulent,
indehiscent 43. Curculigo.

AA. Ovary not beaked: fr. a caps, usually circum-
scissile at apex 44. Hypoxis.

5. Conanthera Tribe.

Stamens, 3 only, fertile 45. Tecophilxa.

6. Conostylis Tribe.

Fls. irregular 46. Anigozan-
[tkos.

Also in cultivation: Anoiganthus, Callipsyche, Cummingia,
Cyanella, Gcthyllis.

189. MUSACEJE.

A. Calyx tubular, later split-spathaceous. 1. Musa.
AA. Calyx of free sepals (lateral ones sometimes

adnate to corolla in Heliconia).
B. Fr. a caps, loculicidally 3-valved: seeds .

c. Petals 2, lateral connate 2. Strelitzia.
cc. Petals separate 3. Ravenala.

BB. Fr. indehiscent or separating into berries,
the cells 1-seeded 4. Heliconia.

190. ZINGIBERACE^E.

A. Ovary 1-celled, with 3 parietal placentte 1. Globbrt.

AA. Ovary perfectly 3-celled, or at least 3-celled
much above the middle; placentae axile.

B. Lateral staminodes ample and petal-like,
c. Connective not appendaged at the base.

D. Filament short; bracts 1-fi 2. Kaempferia.
DD. Filament long; bracts 1-oo-fld 3. HcdycHium.

cc. Connective appendaged at the base.
D. Spur 2-fid; lateral staminodes nar-

rowed at base 4. Roscoea.
DD. Spurs 2; lateral staminodes connate

with the petaloid filament 5. Curcuma.
BB. Lateral staminodes small, tooth-like or 0,

rarely longer, narrow and adnate to
labellum.

c. Filament short or very short.
D. Infl. cone-like.

E. Anther-cells divergent at apex; con-
nective either short or produced
beyond cells into an entire or 3-
lobed crest (i. Amomum.

EE. Anther-cells contiguous; connective

produced beyond the cells into a
long, linear appendage 7. Zingiber.

DD. Infl. not cone-like.

E. Connective not produced beyond
cells.

r. Anther-cells contiguous to apex. ... 8. Elettaria.

FF. Anther-cells separate 9. Kenealmia.
EE. Connective produced beyond cells

into a long lanceolate, concave
appendage 10. Burbidgea.

cc. Filament elongated (in Costus petal-
like).

D. Infl. cone-like 11. Costus.
DD. Infl. not cone-like 12. Alpinia.

Also in cultivation: Bamburanta, Brachychilus, Cautlea,
Hhynchanthufi.

191. MARANTACE.fi.

A. Ovary 1-celled after a fashion, the other cells

being minute and empty.
B. Bracts narrow, convolute, inclosing the

rachia 1. Maranta.
BB. Bracts and bractlets usually colored,

spreading, long persistent 2. Stromanthe
BBB. Bracts spreading, deciduous 3. Thalia.

AA. Ovary usually 3-celled and 3-ovuled.
B. Corolla-tube usually short 4. Phrynium.

BB. Corolla-tube usually slender and longer 5. Calathea.

Ctenanthe is also briefly treated.

192. CANNACE^.
Sole genus Canna.

193. BROMELIACEJE.

(Following Mez in DC. Monog. Phaner. vol. 9.)

A. Fr. a berry, indehiscent: ovary inferior: seeds
not winged nor plumed.

B. Pollen-grains entire, not provided with
pores or a longitudinal membranous fold.

c. Calyx without a tube or cup 1. Bromelia.
cc. Calyx with a tube or cup 2. Cryptantfiu.

BB. Pollen-grains furnished with pores.
c. Infl. immersed in a central bowl of Iva.

and surrounded by an involucre
formed from the reduced inmost Ivs.

and usually colored.
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D. Petals without ligules, connate, at
least toward base.

E. The infl. simple :i. Aregtlin.
EE. The infl. compound 4. Xidularium.

DD. Petals with llgulos, free 5. Camstrum*
cc. Infl, not surrounded by a distinct involu-

cre: st. or scape tall.

D. Petals furnished with 2 ligules inside.

E. Berries connate among themselves
and also to the bracts and axis 6. Ananas.

EE. Berries free.

p. Sepals with long awns, or, if

awnless, the ovules with very
long tails 7. ASchmea.

(See also Echinostachys.)
FF. Sepals without awns or only

obscurely awncd: ovules obtuse.. 8. Quesnclia.
DD. Petals not provided with ligules inside.

E. FIs. very flat and crowded into dense
cones 9. Hohenbergia.

EE. FIs. more or less loosely spicate on
the branches of the infl 10. Strcptocalyx,

BBB. Pollen-grains furnished with a longitudinal
membranous groove 11. Hillberyia.

AA. Fr. a dehiscent caps: ovary superior or nearly
so.

B. Seeds winged, or appendaged: pollen
grooved.

c. Ovary semi-superior 12. Pitcairma,
cc. Ovary superior.

D. FIs. of 2 forms and dioecious 13. Utchtia.
DD. FIs. all the same form.

E. Petals free to the very base 14. Puya.
EE. Petals coalesced toward the base 15. Dyckia.

BB. Seed with a long, plumose appendage: ovary
superior.

c. Petals free.

D. The petals ligulate inside 16. Vriesin.
DD. The petals not ligulate inside 17. TiUaniisia.

cc. Petals connate or intimately conglutinate. 18. Guzmania.
(See also Massangea, )

Catopsis and Xooglaziovia are also in cultivation.

194. LILIACEJE.

/. Summary of Tribes.

Ignoring many exceptions.

Series 1. Anthers introrsely dehiscent: fr. usually berry-like:
plant not bulbous, usually scaly at the base of the st. and leafy
above, sometimes with a scaly scape.

A. Stigma not broadly peltate.
B. Ovules orthotropous or hemianatro-

pous: "foliage" abnormal, in the
Smilax Tribe 3-5-nerved but with
netted veinlets; in the Asparagus
Tribe If.-shaped or needle-like

"phylloclades" are present.
c. Anthers abnormal, the inner valve

of each cell being so narrow that
the open anther seems to be
1-celled: st. sarmentose or scand-
ent 1. SMILAX TRIBE.

cc. Anthers normally 2-celled, or cells

confluent at apex: st. branched
or scandent

BB. Ovules anatropous, rarely hemiana-
tropous in the Luzuriaga Tribe.

c. St. shrubby and branched, or
scandent

cc. St. herbaceous, unbranched
sparingly branched; leafy above.. 4. SOLOMON'S SEAL

ccc. Stemless herbs with Ivs. clustered [TRIBE.
on the rhizome and often
inclosed (together with the

jateral leafless scape) by sheath-
ing scales at the base 5. LILY-OP-THE-

AA. Stigma usually very broadly peltate: (VALLEY TRIBE.
Ivs. on the rhizome few, ample: scape
very short and 1-fld. or bearing a dense
spike at apex 6. ASPIDISTRA TRIBE.

2. ASPARAGUS TRIBE.

3. LUZURIAGA TRIBI:.

Series 2. Anthers introrsely dehiscent: fr. loculicidally dehis-
cent, rarely indehiscent or

berry-like:
Ivs. on a rhizome, or densely

crowded at the apex of a caudex, or forming a bulb at the base
of the scape.

A. Anthers with a pit on the back into
which the filament intrudes.

B. Lvs. linear or membranous, crowded
on a short rhizome: perianth cylin-
drical, funnel-shaped, or bell-

shaped......................... 7. LEMON-LILY OR
BB. Lvs. usually thick, fleshy or rigid, [HEMEROCALLIS

sometimes spiny : rhizome hard, [TRIBE.
often extended above ground into
a woody caudex: perianth-segms.
connivent or connate into a tube or
sometimes with spreading tips. ... 8. ALOE TRIBE.

AA. Anthers not pitted (sometimes slightly
pitted in the Asphodel Tribe): Ivs.

not thick, and fleshy as in a century
plant.

B. Rootstock, if any, rhizomatous; rhi-
zome usually short, often very
short in Asphodel Tribe, some-
times produced into a woody cau-
dex in Draccena Tribe (sec also BB).

C. Seeds fleshy: perianth nmn^M-rnt. (). OPHIOPOQON
cc. Seeds not fleshy. [THIBE.

D. Perianth iubular-beQafaaped,
connate, persistent; infi. race-
mose 10. ALETRIB TRIBE.

DD. Perianth shaped like a bell or

cylinder, rarely a funnel, the
segms. usually distinct, decid-
uous; infl. often panicled 11. DRAC^NA TRIBE.

DDD. Perianth-M'Kms. visually dis-
tinct and spreading, decidu-
ous; infl. sparingly branched,
if at all 12. ASPHODEL TRIBE.

BB. Rootstock bulbous as a rule: in the
Onion Tribe sometimes a corm and
rarely a very short rhizome; bulb
usually tunicated, but in the Tulip
Tribe often scaly.

c. Stemless plants with the infl. ter-
minal on a leafy scape.

D. Infl. an umbel with an involucre
of at least 2 bracts 13. ONION TRIBE.

DD. Infl. a raceme, or rarely a
spike 14. SQUILL TRIUE.

cc. St. leafy, or at least with 1 If.: fls.

few or in a lax raceme 15. TULIP TRIBE.

Series 3. Anthers usually introrsely affixed but extrorsely
dehiscent (the whole Colchicum Tribe exceptional): fr. usually a
.septicidal caps., rarely loculicidal or in the Medeola Tribe an
indehiscent berry. Plants fibrous-rooted, rarely cormous or
bulbous.

A. Fr. a berry: plant not bulbous: Ivs. few,
subradical or whorled on the st 16. MEDEOLA OR

AA. Fr. a caps, rarely, in the Bellwort (CUCUMBER-ROOT
Tribe, a berry. [TRIBE.

a. Anthers introrsely dehiscent. The
only tribe in Series 3 with a corm-
ous rootstock 17. COLCHICUM OR

BB. Anthers extrorsely dehiscent, rarely [AUTUMN CROCUS
otherwise in the Narthecium Tribe: {TRIBE.
plants not bulbous except some-
times in False Hellebore Tribe,

c. St.-lys. smaller than the radical Ivs.

which are either crowded or
petiolate), sometimes very small
or 0: caps, septicidal or loculi-
cidal 18. NARTHECIUM

cc. St. leafy, herbaceous or high climb- [TRIBE.
ing: Ivs. alternate, sessile or

clasping, without sheath 19. BELLWORT OR
ccc. St. usually tall, leafy or hardly so |UvuLARiA TRIBE.

beyond the radical Ivs.: plants
not bulbous or bulbous: anthers
with confluent cells, roundish-
peltate after dehiscence 20. FALSE HELLEBORE

[OR VERATRUM TRIBE.

II. Key to the Tribes.

1. Smilax Tribe.

A. Perianth 6-parted 1. Smilax.
\.\. Perianth undivided; mouth minutely toothed.. 2. Hetero-

[smilax.

2. Asparagus Tribe.

A. Filaments connate into a little urn, with the
anthers sessile at the mouth of the urn.

B. Anthers 3; fls. clustered on the middle of the
face of the phylloclade 3. Ruscus.

BB. Anthers G; fls. clustered on the margins, or

rarely at the middle of the phylloclade. ... 4. Semele.
BBB. Anthers 6; fls. terminal in short racemes 5. Dana.
AA. Filaments free 6. Asparagus,

3. Luzuriaga Tribe.

A. Fls. large or rather large, solitary or few; peri-
anth-segms. erect; ovary 1-celled with 3
parietal placenta.

B. Lvs. 3-5-nerved: perianth-segms. of about
equal length 7. Lapageria.

BB. Lvs. 1-nerved: outer perianth-segms. much
smaller than inner 8. Philesia.

AA. FIs. small; perianl h-segms. spreading; ovary
3-celled: Ivs. with co slender nerv->.

B. The fls. clustered in the axils 9. Eustrephus,
BB. The fls. mostly terminating the branches.. . . 10. Geitono-

\plesium.
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4. Solomon's Seal Tribe.

A. F1.S. 1-2 in the ;txiU, rarely more, usually nod-
ding.

B. Periantn-tube cylindrical; lobes short; style
undivided, with a small stigma 11, Polygona-

BB. Perianth-tube 0; segms. .spreading above [turn.
or from the base; style shortly or more
deeply 3-fid 12. Streptopus.

AA. Fls. in a terminal raceme or panicle.
B. Floral parts in 3's 13. Smilacina.

BB. Floral parts in 2's 14. Mainthe-
[rnum.

5. Lily-of-the-Valley Tribe.

A. Fls. racemose, nodding; perianth subgloboae;
lobes shorter than tube 15. ConvaUaria.

AA. Fls. spicate, far apart; perianth-tube cylindri-
cal; lobes recurved-spreading 16. Reineckia.

6. Aspidistra Tribe.

A. Fls. 4-merous; stigma very large, roundish-

peltate, undivided 17. Aspidistra.
AA. Ffe. 3-merous; stigma broadly peltate, 3-lobed. 18. Rohdea.

7. Lemon-Lily, or Hemerocallis Tribe.

A. I-'ls. erect; stamens affixed at apex of tube: Ivs.

long and narrow.
B. Perianth funnel-shaped, the cylindrical

tube shorter than the lobes; panicles
few-fld 19. HemerocaUifi.

BB. Perianth with subincurved segms. loosely
connivent above the top-shaped tube

;

panicles much branched 20. Phormmm.
AA. I is. pendulous.

B. Stamens affixed at middle of tube: Ivs. long
and narrow: perianth-tube swollen above;
lobes short 21. Blandfordia.

BB. Stamens often hypogynous.
c. Lvs. petioled, usually broad: fls. race-

mose; perianth funnel-shaped; tube
short or long 22. Funkia.

cc. Lvs. long and narrow: fls. spicate; peri-
anth a long narrow tube with short
lobes 23. Kniphofia.

8. Aloe Tribe.

A. Perianth-segms. strongly connate into a tube
which is swollen at the base; segms. free at
apex ; stamens included in tube 24. Gasteria.

AA. Perianth-segms. coherent or connivent to the
very apex in a tube, or barely spreading at
the very apex; stamens usually exserted. . .25. Aloe.

AAA. Perianth-segms. coherent or connivent, stel-

late-spreading at apex; stamens a little

shorter than perianth .26. Apicrn.
A AAA. Perianth usually incurved, the segms.

cohering or connivent, at the apex recurved
and spreading somewhat as if 2-lipped;
stamens not exceeding perianth 27. Haworthia.

AAAAA. Perianth of Aloe, but stamens a little

shorter than the perianth 28. Lomatvphyl-
\lurn.

9. Ophiopogon Tribe.

A. Perianth-tube long and slender; filaments
normal 29. Sansevieria.

A A. Perianth more or less erect or spreading above
the ovary; filaments shorter than the linear

anthers; style longish 30. Ophiopogon.
AAA. Perianth spreading from base of ovary; fila-

ments about as long as the oblong anthers. . . 31. Liriope.

10. Aletris Tribe.

One genus cultivated . 32. Aletris.

11. Dracaena Tribe.

A. Ovary 1-celled; cells 3-ovuled 33. Da&ylirion.
AA. Ovary 3-celled.

B. CelJs 1-ovuled 34. Dracaena.
BB. Cells 2-ovuled 35. Molina.

BBB. Cells co-ovuled.
c. Fls. racemose 36. Hcspero-

cc. Fls. panicled. {oiliis.
D. Anthers small, sessile on a club-shaped

filament ; perianth subglobose or

bell-shaped; seams, hardly connate at
base 37. Yucca.

DD. Anthers dorsifixed on normal or flat-

tened filaments; perianth cylindrical
or narrowly bell-shaped, with a short
tube 38. Cordyline.

12. Asphodel Tribe.

Summary of Subtribes.

A. Anthers dorsifixed, versatile.
B. Subtribo 1. EUASPHODELE*. Plant not

bulbous: Ivs. crowded at base of at.;
cauline Ivs. smaller, when present.

BB. Subtribe 2. LoHAJTDWU. Plant not bulb-
ous: Ivs. grass-like: fls. in spikes.

BBB. Subtribe 3. CHLOROQALE^;. Plant bulbous:
Ivs. few.

AA. Anthers erect, affixed at or near the base.
B. Subtribe 4. BOWIES. Lvs. few, from a

thick tuber or fleshy bulb, quickly van-
ishing before or at anthesis.

BB. Lvs. numerous, crowded at base of st. or
sometimes in Subtribe 5 arranged along
st.

c. Subtribe 5. ANTHERICE.E. Lvs. not 3-
ranked.

cc. Subtribe 6. DIANELLE.E. Lvs. 2-ranked.

Subtribe 1. Euasphodeleae.

A. Ovules 2 in a cell.

B. St. or scape leafless.

c. Anthers pitted where the filament is in-

serted; fls. yellow 39. Asphodelus*
cc. Anthers not pitted 40. BulbineUa.

(Consult Chrysobactron.)
BB. St. more or less leafy: fls. usually white 41. Aaphodeline.

AA. Ovules co in a cell.

B. Anthers pitted; filaments glabrous 42. Paradisea.
BB. Anthers not pitted; filaments long bearded. .43. Bttlbine.

Subtribe Z. Lomandrea.

In cultivation 44. Xanthor-
[rhcea.

Subtribe 3. Chlorogaleae.

A. Perianth-segms. 3-nerved 45. CWoro-
[galum.

AA. Perianth-segms. 1-nerved 46. Hastinosia.

Subtribe 4. Bowie*.

Lve. linear, vanishing before anthesis: bulb tuber-
like 47. Bowiea.

Subtribe 5. Anthericeae.

A. Infl. clustered down among the radical Ivs. on
a very short st 48. Leuco-

AA. Infl. on a scape, simple or with few branches, [crinum.
racemose or spicate.

B. Stamens finally as long as the perianth or
longer; raceme long, simple and dense 49. Eremurus.

BB. Stamens shorter than perianth.
c. Caps, with hardly prominent angles 50. Anthericum.

cc. Caps. 3-cornered or 3-winged 51. Chlorophy-
[turn.

Subtribe 6. Dianelieas.

Filaments fleshy or thickened at apex or middle . . 52. Dianella.

13. Onion Tribe.

A. Rootstock a short rhizome, with clusters of
root-fibers 53. Agapanthus.

AA, Rootstock a tunicated bulb or corm.
B. Perianth salver-shaped or urn-shaped.

c. Stamens 6; perianth-tube cylindrical.
D. Tube often crowned at throat with

3-6 scales; stamens included inside
the tube in 2 series 54. Tristagma.

DD. Tube constricted at the mouth by a

scarcely noticeable ring; stamens
exserted at mouth of tube; filaments

very short 55. Mitta.
cc. Stamens 3, affixed at throat.

D. Perianth-tube subglobose, constricted
at mouth; stamens alternate with a
like number of staminodes 56. Stropholi-

DD. Perianth-tube broadly cylindrical, [rion.

shortly 6-saccate at base; stamens
with a like number of staminodes
connate into a spurious corona behind
the anthers 57. Brewortia.

BB. Perianth funnel-shaped or bell-shaped ; lobes
as long as the tube or longer.

c. Filaments connate into a tube; stamens 6,
affixed to throat.

D. Tube about as long as lobes 58. Andro-
[stephium.

DD. Tube much shorter than lobes 59. Bessera.
cc. Filaments free, normal or very short; per-

fect stamens 6 or 3, affixed to throat or
tube.

D. Pedicels articulated at apex 60. Brodisea.
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DD. Pedicels not articulated at apex 01. Triteleia.

BBB. Perianth wheel-shaped or bell-shaped;
segms. connate at the base into a ring or
cup.

c. Rootstock a fibrous-tunicated conn.
D. Filaments dilated at base into truncate

scales surrounding ovary 62. Bloomeria.
DD. Filaments slightly dilated below the

middle 03. Muilla.
CC. Rootstock a tunicated bulb.

D. Alliaceous odor absent ; perianth-segms.
connate at base or to the middle 04. Nothoscor~

DD, Alliaceous odor nearly if not quite [dwn.
always present ; perianth-segms. dis-
tinct or barely united at base in a
ring 05. AUium.

14. Squill Tribe.

A. Perianth-segms. distinct, or united only at
the very base.

B. Seeds strongly compressed; ovules numer-
ous.

c. The outer segms. of the persistent peri-
anth spreading, the inner a little

shorter, erect, connivent at apex and
variously crested 66.

CC. The segms. of the deciduous perianth sub-
equal, connivent into a bell, or spread-
ing 07.

BB. Seeds obovoid or globose, not flattened or
angled; ovules 2-o in a cell,

c. Infl. a long dense raceme, bearded at the
apex by empty bracts, which may be
herbaceous or colored 68.

cc. Infl. not as in c.

D. Nerves of perianth-segms 1 69.
DD. Nerves of perianth-segms. 3-o> 70.

DDD. Nerves of perianth segms. obscure 71.
A. Perianth-segms. united into a tube or bell.

B. Ovules oo, usually numerous.
c. Seeds strongly compressed or angled.

D. The outer lobes spreading; inner ones
erect and shorter 72.

DD, The lobes all spreading and subequal,
or the inner ones a little wider 73.

cc. Seeds obovoid or globose 74.
BB. Ovules 2-6 in a cell, rarely more; seeds not

flattened or angled.
c. Lobes very short, tooth-like, much shorter

than tube.
D. Perianth cylindrical 75.

DD. Perianth urn-shaped, constricted at
throat 76.

cc. Lobes considerably longer than the bell-

shaped tube; fls. few, in a lax raceme.
r>. Filaments erect, not connate, all or only

alternate ones dilated and petal-like . . 77.
DD. Filaments connate into a sort of cup

which is produced beyond the anthers
into a cone 78.

ccc. Lobes shorter than the tube or about as
long, sometimes a trifle longer; filaments
normal or dilated at base 79.

Albuca.

Urginea.

Eucomis.

Scitta.

Camasaia.
Ornithog-

[tilum.

Dipcadi.

GaUonia.
Lachenalia.

Veltheimia.

Muscari.

Chionodoxa.

Puachkinia.

Hyacinthus.

17. Colchicum, or Autumn-Crocus Tribe.

A. Perianth-tube entire; styles 3, distinct from
the base 89. Colchicum.

AA. Perianth-segms. with distinct claws, connivent
into a tube.

B. Styles 3, distinct from base 90. Merendera.
BB. btyle entire inside the tube, 3-fid at apex 91. Bulboco-

\dium.

18. Narthecium Tribe.

A. Caps, loculicidally dehiscent.
B. Style undivided 92. Narthecium.m. Styles 3. 93. impkvt.

AA. Caps, septicidally dehiscent or parted. [lum.
B. Fls. few at apex of scape ; style undivided 94. Heloniopsi,

BB. Fls. in a dense raceme; styles 3, very short. . 95. Uelonias.

19. Bellwort, or Uvularia Tribe.

A. Fr. an mdehiscent berry %. Dispomm.
AA. Fr. a septicidal caps 97. Tricyrtis.

AAA. rr. (when known) a loculicidal caps.
B. Fls. terminal, pendulous.

c. Lvs. perfoliate: seeds covered by a thin
whitearil... 98 . Ueularia.

cc. Lvs. sessile: seeds have a swollen, spongy,
brown ridge 99. Oakesia.

BB. Fls. axillary, or long-pedicelled in the axils,
c. Plants are climbers.

D. Perianth-segms. spreading, usually
wavy or crisped 100 Gloriosa.

DD. renanth-segms. distinct, suberect, more
or less connivent and bell-shaped 101. Liltonia.

cc. Plants not climbers: periath urn-shaped;
lobes very short 102. Sander-

[sonia.

20. False Hellebore or Veratrum Tribe.

A. Seeds membranous-winged nearly all the way
around: sts. leafy.

B. Lvs. narrow or long-stalked : perianth-segms.
distinctly clawed 103. Melan-

BB. Lvs. usually broad, plaited, veiny, con- \thium.
tracted into a sheath, not distinctly
stalked: perianth-segms. a trifle con-
tracted at the base 104. Veratrum.

AA. Seeds narrow, angled, hardly winged: Ivs.
radical or crowded at base of St., linear or
rarely sublanceolate.

B. Stamens much shorter than perianth; per-
ianth more or less bell-shaped 105. Slenan-

BB. Stamens a little shorter than perianth; per- \thium.
ianth flattened out 106. Zygadenus.

Other genera described are: Acrospira, Alectorurus, Andro-
cymbium, Arthropodium, Astelia, Chamsclirium, Dipidax,
Drnma, Leucocoryne, Massonia, Oligobotrya, Peliosanthes,
Thysanotus, ToBeldia, Tupistra, and Tulbaghia.

15. Tulip Tribe.

A. Caps, septicidally dehiscent or 3-parted: fls.

erect or pendulous; outer perianth-segms.
usually narrower or smaller; inner ones
Pitted 80. Calochortus.

(Consult also Cyclobothra. )

AA. Caps, loculicidally dehiscent.
B. Anthers dorsifixed, versatile; fls. nodding or

pendulous, rarely erect; claw of segms.
usually furnished with a nectariferous
groove 81. Lilium.

BB. Anthers basifixed, erect; filament usually
intruded.

c. Fls. usually erect ; perianth bell-shaped or
somewhat funnel-shaped; segms. often
spotted near the base, not pitted 82. Tulipa.

CC. Fls. nodding or pendulous.
D. Perianth bell-shaped; segms. usually

furnished with a pit or nectar-bearing
spot above the base 83. Fritillaria.

DD. Perianth-segms. narrow, recurved or
reflected from the middle or almost
from the base 84. Erylhro-

[nium.

16. Medeola, or Cucumber-Root Tribe.

A. Foliage at base of St.; Ivs. few, stalked or con-
tracted into a sheath : fls. in a long-peduncled
umbel, rarely solitary 85. Clintonia.

AA. Foliage whorled at top of st.

B. Lvs. 3: fl. solitary, 3-merous 86. Trillium.
BB. Lvs. 4-o : fls. solitary, 4-oo-merous 87. Paris.

AAA. Foliage whorled at middle of st. with 3 smaller
Ivs. at the top surrounding the umbel 88. Medeola.

195. PONTEDERIACE.E.

A. Perianth funnel-shaped.
B. Ovary by abortion 1-celled, 1-ovuled

BB. Ovary 3-celled, many-ovuled
AA. Perianth salver-shaped

1. Pontederia.
2. Eichhornia.
3. Metcrtin".< r<i.

196. COMMELINACE.E.

A. Fr. indehiscent.
B. Pericarp hard and brittle 1. Pallia.

BB. Pericarp succulent or fleshy 2. Palisota.
AA. Frs. loculicidally dehiscent.

B. Fls. with 3 perfect stamens, and 3 or fewer
staminodes.

c. Anther-cells parallel and contiguous.
D. Ovary 3-celled; 2 anterior cells 1-2-

ovuled; posterior 1-ovuled, empty or
wanting 3. Commtlina.

DD. Ovary 2-3-celled; cells usually 2-oo-
ovuled 4. Atlrili m,;.

cc. Anthers, with variously petaloid connec-
tive cells spirally twisted into numer-
ous gyres 5. Cochlioa-

BB. Fls. with 6 stamens, rarely 5, all perfect; no [tema.
staminodes.

c. Anther-cells dehiscing by a terminal pore . 6. Lticlmri-
cc. Anthers otherwise dehiscent. \mndra,

D. Connective transversely or divaricately
2-lobed 7. Zebrina.

DD. Connective not 2-lobed as in D.

E. Ovary-ceils 2-5-ovuled.
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r. Cymes fascicle-formed, with the
very short rachis contracted
into a receptacle, sessile inside
the base of the complicate floral

Ivs. or variously paniculate 8. Trades-
FF. Cyme terminal, pedunculate with [cantia.

2-3 longish branches secund-fld.
from base 9. Tinantia.

EE. Ovary cells 1-ovuled 10. Rhaeo.

197. JUNCACE^.
A. Ovary l-celled, or more or less perfectly 3-

celled; placentae or cells co-ovulea 1. Juncus.
AA. Ovary 3-celled ; cells 2- or few-ovuled 2. Prionium*

198. PALMACE.E.

A. Lf.-segms. infolded in vernation:
spadices interfoliaceous.

B. Fls. dioecious.
c. Lvs. pinnatisect; segms. acumi-

nate: spathe solitary; ovary of 3
distinct carpels, only 1 maturing:
seed deeply grooved vent rally
umbilicate, embryo dorsal 1. PHCENIX TRIBE.

CC. Lvs. plaited in a fan-shaped fash-

ion, roundish, semi-orbicular or

wedge-shaped, split : spathes
numerous; ovary entire or 3-

lobed, 3-ce!led, with erect ovules:
seeds with a mere dot of a hilum:
raphe ventral 2. COHYPHA TRIBE.

BB. Fig. usually hermaphrodite: Ivs.

much like those of Corypha Tribe:
spathes numerous; ovary entire,
3-lobed, with ascending ovules:
seeds with diffused hilum 3. BORA.SSUS TRIBE.

AA* Lf.-segms. folded back in vernation.
B. Seeds adherent to the endocarp;

hilum diffused ; embryo opposite
pore: spadices interfoliaceous; fls.

usually moncecious in the same
spadix, the lower ones in 3's with
the middle one pistillate 4. Cocoa TRIBE.

BB. Seed umbilinate.
c. Raphe dorsal; embryo ventral:

spadices terminal or axillary;
fls. polygamo-monoecious 5. LEPIDOCARYA

(TRIBE.
CC. Raphe ventral; embryo dorsal. ... 6. ARECA TRIBE.

1. Phoenix Tribe.

The only genus 1. Phoenix.

2. Corypha Tribe.

A. Style or stigma basilar in fr.: endosperm
equable.

B. The style short; embryo terminal. Palms
fruit once and die 2. Corypha,

BB. The style elongated.
c. Embryo dorsal 3

cc. Embryo sub-basilar 4.

AA. Style or stigma terminal in fruit.
B. Perianth of imbricate petals or corolla-

segma.
c. Fls. polygamo-dicecious; stigmas sessile,

distinct; embryo dorsal.
D. Endosperm ruminate 5.

DD. Endosperm equable 6.

cc. Fls. hermaphrodite; styles long, distinct.
D. Filaments free 7.

DD. Filaments connate into a tube 8.
BB. Perianth of valvate petals or corolla-lobes

(see also BBB).
c. Fls. dicecious; corolla 3-toothed; anthers

extrorsely dehiscent 9.

CC. Fls. polygamo-monoecious; carpels dis-

tinct; stigmas distinct, sessile: endo-
sperm equable, ventrally- grooved;
embryo dorsal 10.

CCC. Fls. hermaphrodite.
D. Embryo dorsal; I endosperm equable:

carpels slightly cohering or in
Livistona sometimes distinct.

E. Spadix-branches not sheathed style
single, short, 3-cornered 11.

EE. Spadix rachis sheathed; carpels 3-
cornered ; style single, thread-like . . 12.

EEE. Spadix-branches naked or lower ones
bracted ; carpels globose ; styles
short, distinct or cohering 13.

DD. Embryo, sub-basilur: rachis of spadix
sheathed.

Sabal
[(Inodes).

Washing-
[tonia.

Chamaerops.
Rhapido-

[phyllum.
Acantho-

[rhiza,
Tritftrinax.

Rhapis.

Trachy-
[carpus.

Brahea.

Licuala.

Livistona.

K. Endosperm ruminate: carpels 3. dis-
tinct at base; style single, short,
3-grooved 14. Copcmicia.

EE. Endosperm equable.
P. Corolla-tube persistent; segms.

deciduous; ovary 3-cornerea or
3 lobed, narrowed into a style. .15. Pritchardia.

FF. Corolla otherwise.
a. Carpels free at base; style sin-

gle, slender, elongated 16. Serensea,
GO. Carpels slightly cohering; style

single, short, 3-grooved 17. Erytkea.
BBB. Perianth minute 6-fid or obsolete 18. TAn"nax(and

Coccotkrinax).

3. Borassus Tribe.
A. Stamens 6.

B. Fls. numerous in the cavities of the spadix. ..19. Borassus.
BB. Fls. solitary in the cavities 20. Hyphxjie.

AA. Stamens numerous.
B. Fls. numerous in cavities 21. Lodoicea.

BB. Fls. solitary in cavities 22. Latania.

4. Cocos Tribe.

A. Palms armed with prickles: fr. 1-seeded;
endocarp 3-porous at or above the middle.

B. Pistillate fls. with petals united for a con-
siderable distance; staminate fls. smaller:
endocarp bony,

c. Staminate fls. not immersed in spadix: lf.-

segms. acuminate 23. Bactria.
cc. Staminate fls. immersed in cavities of

spadix: If.-segms. premorse 24. Astro-
BB. Pistillate fls. with petals connate only at [caryum.

base,
c. Staminate fls. immersed; anthers large,

inserted: If.-segms. acuminate 25. Acrocomia.
cc. Staminate fls. not immersed; anthers

included : If.-segms. wedge-shaped,
premorse 26. Martinezia.

AA. Palms unarmed.
B. Endocarp 3-porous above middle: fr.

1-3-seeded 27. Elseis.
BB. Endocarp bony and, except in Jubsea, 36-

porous toward base: fr. 1-co -seeded.
c. Spadix simple 28. Diplothe-

cc. Spadix simply branched. [mium.
D. Number of stamens 6: fr. 1-seeded (in

Scheelea sometimes 2-3-seeded).
E. Petals minute, much smaller than

exserted stamens of staminate fls. . .29. Maxi-
[miliana

EE. Petals lanceolate; stamens included. .30. Cocos.
EEE. Petals shaped like a long club, or

cylindrical; stamens shorter 31. Scheelea.
DD. Number of stamens 10-24 or more;

petals of staminate fls. lanceolate;
stamens included; anther-cells con-
nate.

E. Fr. 2-6-seeded 32. Attalea.
EE. Fr. 1-seeded; the endocarp 3-porous

at the middle or a little lower 33. Jubxa.

5. Lepidocarya Tribe.

A. Lvs. fan-shaped: ovary perfectly 3-celled 34. Mauritia.
A A. Lvs. equally pinnatisect: ovary imperfectly

3-celled: spadices axillary.
B. Palms fruit once and die 35. PUctocomia.

BB. Palms fruit more than once; usually
climbers,

c. Spathes solitary, deciduous: If.-segms.
rhombic; nerves fan-shaped ,36. Ceratolobus.

cc. Spathes numerous, persistent: If.-segms.
acuminate; nerves parallel.

D. Spadices contracted; spathes cymbi-
form, beaked, long-persistent, the 2
lower ones forming an involucre for
the others 37. Daemono-

DD. Spadices diffused, or, if contracted, the [ropa.

spathes are flat and persistent only
during anthesis 38. Calamus.

6. Areca Tribe.

Key to Subtribes;

A. Petals of the pistillate fls. valvate
throughout nearly their whole length;
spadices interfoliaceous; spathes 2 or
more; ovary entire, 3-celled 1. CARTOTIDK.*:.

AA. Petals of the pistillate fls. overlapping
or valvate only at apex, very rarely
valvate throughout.

B. Spadices infrafoliaceous.
c. Stigmas terminal in fr.; ovary

entire, l-celled.

D. Staminate fls. unsymmetrical;
sepals usually small and not
imbricate 2. ECARECE.*.
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on. Staminate fls. symmetrical;
sepals usually roundish and
widely overlapping 3. PTYCH09PERMED.

CC. Stigmas usually excentric or lateral
on ovary, entire or 3-lobed: If.-

segms. acuminate.
D. Spathes 2; ovary entire 4. ONCOSPERME.B.

DD. Spathea numerous: If.-segms.
wedge-shaped.

K. Ovary entire; younger spa-
dices horn-shaped 5. IRIARTEK.B.

EE. Ovary deeply 3-lobed, with
large stigmas; spadices
club-shaped 6. WETTINIEJE.

BB. Spadices nearly always interfolia-
ceous.

c. Stigmas terminal on ir., rarely
basal.

D. Ovary 1-celled; spadix simple,
with moncecious fls. immersed
in cavities 7. LINOSPADICEA

DD. Ovary 3-celled, imperfectly so in

Subtribe 8.

E. Fr. globose: spadix panicu-
late ly branched , the fls.

dicecious and pedicelled 8. CEROXTLEA.
EE. Fr. elongated: spadix subdigi-

tately branched, the fls.

monoecious and not im-
mersed 9. MALDRTIEJE.

OC. Stigmas lateral or basal on fr.,

rarely terminal; ovary entire.

D. Fls. not immersed in cavities.

E. Spathes 2; all the fls. or the
lower ones in 3's; ovary
1-3-celled 10. IGUANUHE-E.

EE. Spathes numerous; ovary 3-
celled ; spadices inter- and
infrafoliacous; fls. usually
<lii i-rinus. without bracts or
bractlets ; perianth rather

fleshy or leathery. 11. CHAM.EDORE.E.
DD. Fls. immersed in cavities, monoe-

cious or dioecious, compressed;
perianth glumaceous; style
often elongated, terminal or
lateral 12. GEONOME.E.

Subtribe 1. Caryotideae.

A. Lys. bipinnatisect : endosperm ruminate : stam-
inate fls. with 3 sepals and stamens 39. Caryota.

AA. Lvs. pinnatisect: endosperm equable.
B. Stamens 6; calyx of staminate fls. tubular,

truncate 40. Wattichia.

BB. Stamens c
.

c. Calyx of staminate fls. cup-shaped, 3-
lobed 41. Didymoa-

\perma.
cc. Calyx of staminate fls. of 3 sepals 42. Arenga.

Subtribe 2. Euarecece.

A. Ovule basal, erect.

B. Endosperm ruminate.
c. Stamens 3 or 6; staminate fls. minute,

numerous, solitary or in pairs, on
branches of spadix; pistillate fls. much
larger, solitary toward base of branches. 43. Areca.

CC. Stamens numerous; fls. in 3's, the middle
one pistillate, arranged in 2, 4 or 6
ranks 44. Pinanga.

BB. Endosperm equable: stamens 6; fls. in 3's, the
middle one pistillate, arranged in 4 ranks...45. Kentia.

AA. Ovule parietal, more or less pendulous.
B. Fls. arranged in 4 ranks on branches of

spadix 46. Hydriastele.
BB. Fls. arranged spirally on branches of spadix.

(All "sepals" mentioned under BB refer to

sepals of staminate fls. except when
otherwise stated.)

c. Pistillate fls. much larger than staminate;
sepals papery, connate at base 47. Veitchia,

cc. Pistillate fls. not larger than staminate.
D. Length of sepals far surpassing petals;

sepals narrow 48. Nenga.
DD. Length of sepals not exceeding petals.

E. The sepals overlapping.
F. Sepals triangular-orbicular; sta-

mens numerous; filaments short. 49. Kentiopsia.
FF. Sepals small, keeled ; stamens 9-24 ;

filaments inflexed at apex 50. Archonto-
EE. The sepals not overlapping. \phaenix.

F.- Filaments indexed at apex.
o. Sepals awl-shaped or lanceolate;

stamens 6-12 ; pistillate fls.

with short petals valvate at {stylis.

apex 51. Rkopalo-
GG. Sepals .small, acute; stamens 6;

pistillate fls. with petals a lit- [sperma.
tie longer than the sepals 52. Dictyo-

FF. Filaments normal; sepals narrowly
lanceolate; stamens 9-12; pis-
tillate fls. with petals like the

sepals 53. Hedy&cepe,

Subtribe 3. Ptychospermeee.

A. Endosperm ruminate.
B. Stamens 20-30 54. Ptycho-

[sperma.
Rhopalo-

[blaste.

BB. Stamens 6 55.
AA. Endosperm equable.

B. Lf.-segms. obliquely premorse: stamens
numerous 56. Drymo-

BB. Lf.-segms. narrowed at apex, or in Cyrto- \phloeits.

stachys entire or sometimes obliquely 2-
toothed.

c. Stamens 6-15; pericarp slightly fibrous,
smooth inside 57. Cyrtostachys*

OC. Stamens 6; pericarp thick, granular,
fibrous inside 58. Cypho-

[pkcenix,

Subtribe 4. Oncospermeae.

A. Staminate fls. symmetrical; sepals broad and
much overlapping; stigmas on fr. excentric
or lateral, or in Cyphosperma subterminal.

B. Perianth of pistillate fls. enlarged after
anthesis.

c. Pericarp grumose and fibrous 59.

cc. Pericarp thin, leathery or bony 60.
Clitiostigma.
Cypho-

[Kperma.
Microkentia.BB. Perianth not changed after anthesis 61.

AA. Staminate fls. unsymmetrical; sepals small or

narrow, not imbricate or only slightly so;

stigmas lateral on fr. or basal.

B. Petals of pistillate fls. connate at base, val-
vate above,

c. Calyx of staminate fls. united at base 62. Oreodoxa.
(Incl. Roystonea.)

cc. Calyx with 3 distinct sepals 63. Acrista.

BB. Petals free.

c. Anthers erect 64. Oncosperma.
cc. Anthers versatile.

D. Fr. globose: palms unarmed 65.

DD. Fr. minute: palms spiny 66.
Euterpe.
Acantho-

[phanix.

Subtribe 5. Iriarteeas.

Stamens 9-15; stigmas terminal or nearly so in

fr. : If.-segms. turned in every direction 67. Iriartea.

Subtribe 6. Wettinieae.

No representatives known to be cultivated in America.

Subtribe 7. Linospadiceee.

A. Anthers basifixed, erect.

B. Stamens 6, 10, or 12; pistillate fls. have
staminodes: If.-scgms. premorse 68. Bacularia.

BB. Stamens very numerous; pistillate fls. have
no staminodes: If.-segms. acuminate 69. Howea.

AA. Anthers dorsifixed, versatile; staminodes in

pistillate fls. 6-9: If.-segms. acuminate 70. Linospadix.

Subtribe 8. Ceroxylese.

Stamens 9-15: fr. with basal stigmas 71. Ceroxylon.

Subtribe 9. Malortiese.

Not cultivated in America.

Subtribe 10. Iguanureae.

. .72. Hetfrospathe.A. Stigmas excentric or lateral on fr

AA. Stigmas basal or nearly so on fr.

B. Stamens 15-20; ovary 1-celled: palm
armed 73. Stevensonia.

BB. Stamens 6, with didymous anthers.
c. Ovary 1-celled: palm armed 74. Verschaf-

[feltia.

CC. Ovary 3-celled: palm unarmed 75. Dypsis.

Subtribe 11. Chanuedoreas.

A. Fls. dicecious or monoecious in different

spadices, spirally arranged 76. Chamx-
AA. Fls. monoecious in the same spadix. [dorea.

B. The fls. arranged in elongated heaps or
clusters.

c. Infl. from among the Ivs 77. Ga ussia.

cc. Infl. from below the Ivs 78. Hyophorbt.
BB. The fls. sparse, solitary or in pairs 79. Roacheria.
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Subtribe 12. Geonomeae.

A. Base of the ovary included in the disk.
B. Anthers arrow-shaped 80. Calyptro-

BB. Anthers with long separate pendulous cells. .81. Geonoma.
AA. Disk 0: many-stemmed palms of India 82. Bentinckia.

Imperfectly Known Genera of Palms.

83. Balaka is a member of the Areca Tribe and probably belongs
between Ptychosperma and Drymophlreus, differing from those
genera as indicated in the article Balaka.

84. Bismarckia is a member of the Borassus Tribe.
85. Chrysalidocarpus is a well-known member of the Areca

Tribe of doubtful affinity.
86. Exorrhlza is a member of the Areca Tribe, Subtribe Euare-

cese.

87. Nipa is a member of the Areca Tribe but of uncertain
affinity. Its nearest horticultural relative is Phoanix.

88. Phytelephas is a well-known member of the Areca Tribe
but of doubtful affinity.

89. Pseudophcenix is a member of the Areca Tribe which proba-
bly belongs in the Subtribe Chamaedoreffi, near Hyophorbe.

90. Ptychoraphis is a member of the Areca Tribe which probably
comes after Ptychosperma.

91. Kanevea is known only in the juvenile state and is con-
jectured to be near to Hyophorbe.

The following genera are also treated: Acoelorraphe, Cypho-
kentia, Desmoncus, Eremospatha, Hyospathe, Mamcaria, Met-
roxylon, Microphosnix, Neonicholsonia, (Enocarpus, Pigafetta,
Ptychococeus, Hyneohanthus, Teysmannia, Welfia and Zalacca.

199. LEMNACE.fi.

Floating plants with roots: fls. inserted on mar-
ginal cracks of the frond; stamens 1-2; anthers
2-celled. Lemna.

200. PANDANACE.fi.

A. Ovules solitary in carpels 1. Pandanus.
AA. Ovules many in the locules 2. Freycinetia.

201. CYCLANTHACE.fi.

A. Plants with watery juice 1. Carludmica.
AA. Plants with milky juice 2. Cyclanthus.

202. TYPHACE.fi.

The only genus Typha.

203. ARACE.fi.

A. Perianth (except female fls. of Peltandra).
B. Fls. monoecious (in Arisajma sometimes

dioecious).
c. Spadix appendaged (except in Pistea).

D. The male and female infl. contiguous
with no neutral organs between:
ovules anatropous or semi-anatropous 1. Amorpho-

DD, The upper fls. males, lower ones \phatlun.
females: ovules orthotronous.

E. The spadix free from the spathe or
adnate at the base.

F. Male fls. sparse: Ivs. and fls. appear
together.

O. Tube of spathe with connate
margins; male fls. with 1 sta-
men; anthers horseshoe-
shaped 2. Arisarum,

GO. Tube of spathe convolute; fls.

usually dioecious; males with
2-5 stamens 3. Ariaxma.

fr. Male fls. dense: Ivs. often appear
before fls.

o. Tube of spathe with connate
margins.

H. Ovule solitary : Ivs. entire 4. Biarum.
HH. Ovules 2-\ : Ivs. pedatisect 5. Sauroma-

Go. Tube of spathe convolute. [turn.
H. Ovules c

, parietal, in 2 series. 6. Arum.
HH. Ovules few, inserted at base

and apex of cell.

I. Male and female fls. remote;
appendix of spadii hairy. .

"aleII. Male and female fls. con-
tiguous

The spadix not appendaged, adnate
to spathe on back : aquatic plant . . . 9. Pistia.

7. Helicodic-

[eros.
8. Dracunculus.

BEE. The tube of spathe cU>sed at
mouth by dilation of spadix or else
divided into 2 cells.

F. Tube closed at throat 10. PintUia.
IT. Tube 2-celled 11. Ambrorinia.

CC. opadix not appendaged (rarely with a
naked appendage or endowed with
neutral organs) ; upper fls. males, lower
ones females.

D. Stamens connate in a prismatic or pel-
tate body.

B. Plants are climbing shrubs.
F. Ovaries distinct, 2-10-celled 12. Philoden-

[(iron,
FF. Ovaries coherent, 1-2-^elled 13. Syngonium.

KE. Plants are herbs, not climbing
F. The ovules orthotroppus or nearly

so; micropyle superior.
o. Ovules numerous in 2 series on

3-5 parietal placentae 14. Co/ocoaia.
GO. Ovules few, basal 15. Alocasia.

GOO. Ovules 1 or few, subparie-
tal: distinguished by ovary
immersed in a carp and em-
bryo not albuminous 16. Peltandra.

FF, The ovules anatropous or semi-

anatrppous; micropyle inferior.
Q. Ovaries distinct or slightly

coherent 17. Caladium.
GO. Ovaries distinct below, above

thick, dilated and grown
together 18. Xanthosoma.

GGQ. Ovary 2-5-celled 19. Dieffen-
DD. Stamens distinct. [bachia.

E. Fr. not included by tube of spathe:
the whole spathe deciduous, mar-
cescent.

p. Ovule affixed to intruded placenta?:
Ivs. ovate 20. Aglaonema.

FF. Ovule affixed near top of cell:

{vs. broadly arrow-shaped 21. Nephthytis.
EE. Fr. included by accrescent tube of

spathe : blade of spathe marces-
cent, deciduous 22. Zaniedes-

EEE. Fr. included by spathe, blade of \chia.
which is persistent 23. Homalo-

EEEE. Fr. girt by the top-shaped tube of [mena.
spathe, which has a circumscissile,
deciduous blade 24. Schismato-

BB. Fls. hermaphrodite. [glottis.
c. Plants marsh herbs 25. Calla.

cc. Plants are scandent shrubs.
n. Ovules 2 in a cell, affixed to base of

septum 26. Monstera.
DD. Ovules solitary, basal 27. Scindapsus.

DDD. Ovules numerous 28. Rhaphid-
[ophora.

DDDD. Ovules 3 or 4 in a cell 29. Stenosper-
AA. Perianth of 4-8 distinct segms.; fls. all her- [matium.

maphrodite.
B. Spadix flowering downward; spathe long,

often twisted, long-persistent 30. Cyrtosperma.
BB. Spadix flowering upward.

c. Spathe sheathing the very long pedunculi-
form stipe of the spadix, with blade in-

complete or 0.

D. Ovary 1-celled; ovules solitary, semi-
anatropous 31. Orontium.

DD. Ovary 2-celled; ovules 1-2 in a cell,

orthotropous 32. Lysichttum.
DDD. Ovary 1-2-celled; ovule 1 in each cell,

suspended 33. Symplo-
DDDD. Ovary imperfectly 1-2-celled; ovule [carpus.

solitary, affixed to interior angle of
cell 34. Dracontium.

cc. Spathe provided with scale-like appen-
dages in the tube, long-persistent:
ovules semi-anatropous or campylo-
tropous 35. Spathyema.

ccc. .Spathe leafy, accrescent, persistent, quite
flattened out: ovules anatropous 36. Spathiphyl-

cccc. Spathe open, recurved or reflexed, accres- \luni.
cent, persistent: ovules various 37. Anthurium,

ccccc. Spathe accrescent, persistent or obsolete:
ovules anatropous 38. Pothos.

cccccc. Spathe obsolete or obscure: ovules ortho-
tropous 39. Acorus.

Additional Key to the Araceae.

The Aracese are likely to be so difficult for the gardener that an
additional key, based on other contrasts, is here inserted for his
convenience.

A. Plants free-swimming, aquatic Pistia,
AA. Plants not free-swimming aquatics, terres-

trial or marsh plants.
B. Lvs. parallel-veined (see also Calla and

Acorus).
c. Plant shrub-like or climbing: st. more or

less aerial: stamens of staminate (I.

separate.
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D. Blade of spathe deciduous; spat he
constricted in middle, leaving a long
tube when blade falls Schismato~

DD. Blade of spathe persistent, at least [glottis.
until ripening of spadix.

E. Seeds anatropous Homalomena.
EE. Seeds orthotropous Philodendron.

cc. Plant with st. upright, aerial: stamens
united into a synandrium.

D. Pistillate fls. crowded, without
staminodia; staminate fls. with only
2-3 separate stamens AglaoTiema.

DD. Pistillate fls. with staminodia inter-

spersed ; staminate fls. with 3-4
united stamens Dieffenbachia*

CCC. Plant with st. subterranean.
D. Seeds orthotropous or nearly so: the

connate staminodia of the pistillate
fl. forming an involucre around the

gyncecium Peltandra.
DD. Seeds anatropous: staminodia. of pis-

tillate fls. separate Zantedeschia.
BB. Lvs. netted-veined (i.e. veins of 2nd, 3rd,

and 4th order netted).
C. Milk-tubes absent.

D. Raphides absent (raphides are acicu-
lar crystals found in bundles in the

plant-cell).
E. Lvs. differentiated into petiole and

blade: seeds anatropous.
F. Seeds without endosperm Pathos.

FF. Seeds with endosperm Artthurium.
EE. Lvs. without distinction into petiole

and blade: seeds orthotropous Acorus.
DD. Raphides present in ground tissue of

st. and Ivs.

E. Fls. without perianth; spathe decidu-
ous before ripening of spadix:
plants mostly climbing.

F. Seeds with endosperm and axial

embryo.
G. Foliage-lvs. many on each

shoot Stenosper-
GG. Foliage-lvs. I on each shoot in [motion.

addition to several bracts Raphidophora.
PF. Seeds without endosperm.

G. Ovary 2-celled Monstera.
GO. Ovary 1-celled Scindapsus.

EE. Fls. with perianth; spathe not
deciduous: sub-shrubs Spathiphyllum,

CC. Milk-tubes present in fibro-vascular
bundles.

D. The milk-tubes branched; veins of 2nd
grade fusing into a collective vein
between veins of 1st grade.

E. Seeds with endosperm: st. not
climbing.

F. Ovary with basal placenta Alocasia.
FF. Ovary with parietal placentae Colocasia.

FFF. Ovary with broad, nearly central

placentae.
G. Style small Caladium.

GO. Style disk-like, projecting
beyond ovary Xanthosoma.

EE. Seeds without endosperm: st. climb-
ing Syngonium.

DD. The milk-tubes simple, straight; veins
not as* above.

E. Perianth present; fls. bisexual.
F. Lvs. not arrow-shaped.

G. Ovary 2-celled; 2 ovules in each
cell, suspended from middle of

partition Lysichitum.
GG. Ovary 1-celled, 1-ovuled.

H. Ovule from apex of cell:

spadix short, nearly globu-
lar Symplocarpus.

HH. Ovule basal: spadix cylindri-
cal Orontium.

FF. Lvs. arrow-shaped.
G. Plants are shrubs with climb-

ing or creeping sts.: petioles
and sts. usually prickly or
warty Cyrtosperma.

GO. Plants tuberous Dracontium.
EE. Perianth absent; fls. unisexual (bisex-

ual in Calla).
F. Fls. bisexual:lvs. not arrow-shaped. Calla,

FF. Fls. unisexual: Ivs. various.
a. Spadix with a sterile terminal

appendage, or with sterile

wings: sts. various.

H. Seeds without endosperm. . . . Amorphophal-
HH. Seeds with endosperm. [lus,

i. Appendage of spadix pro-
jecting much beyond the
spathe, or included and
free.

j. Spadix with rudimentary
fls. between the fer-

tile staminate and fer-

tile pistillate fls. , or
staminate infl. border-
ing immediately on the

pistillate infl.

K. Placenta parietal: Ivs.

arrow-shaped or
lanceolate Arum.

KK. Pl.'iccntic apical and
basal : Ivs. pedately
divided.

I* Fertile staminate
infl. bordering im-
mediately on the

pistillate infl Dracunculus,
LI* Fertile s't am i n a t e

infl. separated
from pistillate infl.

by many rudi-

mentary ns Helicodiceros.
KKK. Placenta basal.

L. Lvs. pedately
divided : seeds 2
or more Saitromatum*

LL. Lvs. ovate, lanceo-
late or linear:

seeds mostly 1 .... Biarum,
jj. Spadix without rudimen-

tary fls., but a space
between the staminate
and pistillate fls., or
unisexual.

K. Ovary with many
ovules.

L. Staminate fls. of 1

stamen: Ivs. ovate
or arrow-shaped :

.spadix bisexual.. . . Arisarum*
LL. Staminate fls. of 2-5

stamens: Ivs. 3-
or many-parted :

spadix unisexual. . . Arissema.
KK. Ovary 1-ovuled: stam-

inate and pistillate

portions of spadix
separated by a par-
tition which reaches
out from wall of

spathe Pinellia.

II. Appendages of the spadix
wing-like on the 2 sides,
thus dividing the bila-
biate spathe into 2
chambers, the anterior of
which contains a stam-
inate fl., the posterior a
pistillate fl '. Ambrosinia.

GG. Spadix without such appendage
or wings: sts. subterranean,
creeping Nephthj/tit.

Other genera described are Callopsis, Cryptocoryne, Epiprem-
ntim, Gamogyne, Gymnostachys, Staurostigma, Typhonium and
Typhonodorum.

204. ALISMACE.&.

A. Carpels inserted in a whorl on a small recep-
tacle 1. Alisma.

AA. Carpels densely crowded in many series on a
large oblong or globose receptacle 2. Sagittaria,

205. BUTOMACEiE.

A. Petals marcescent; stamens 9; carpels 6 1. fiutomus.
AA. Petals deciduous; stamens numerous; car-

pels 15-20 2. Limnoch-
[aris

206. NAIADACE.fi.

A. Fls. hermaphrodite, spicate; perianth 4-
divided ; stamens 2 or 4 1*. Potamogettm.

AA. Fls. unisexual, axillary; perianth 0; stamens 1. 2. Zannichellia

207. APONOGETONACE^E.

The only genus Aponogeton.
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208. CYPERACE^E.

A. Fls. strictly unisexual; female inclosed in a
flask-shaped or bag-shaped scale or glume
(perigynium) 1. Carex.

AA. Fls. bisexual, rarely unisexual, not inclosed aa
above.

B. With several (2 to many) of the lower
-rules empty.

c. Spikelets few-fld. (usually 1-2-, rarely,
3-G-fld. ) 2. Rhyncho-

cc. Spikelets many-fld. [sporo.
D. St. leafy 3. Hypoljtrurn.

Dp. St. not leafy or only at base 4. Mapania.
BB. With only 1 or 2 of the lower scales empty.

c. Scales 2-ranked.
D. Perianth 5. Cyperua.

DD. Perianth of 8 setae G. Dulichium,
cc. Scales many-ranked, overlapping.

D. Perianth of 3-8, rarely 0, setae.

E. Style persistent, thickened and bulb-
like at base 7. Eleocharia.

EE. Style not or hardly thickened at base. 8. Scirpua.
DD. Perianth of many setae, very long-

excrescent after anthesis, becoming
wavy or cottony 9. Eriopkorum.

209. GRAMINE^.

/. Summary of the Tribes.

Subfamily I. PANICOIDE^.

Spikelets 1-, rarely 2-fld.; the terminal fl. perfect, the lower
Btaminate or neuter; rachilla articulated below the glumes, the
more or less dorsally compressed spikelets falling from the

pedicels entire, singly, in groups, or together with joints of an
articulate rachis.

A. Spikelets unisexual, the male and
female spikelets in different infl. on
the same plant or in different parts
of the same infl. ; awnless ...........

AA. Spikclets perfect, sometimes with
male or neutral ones intermixed.

B. Lemma and palea hyaline, the
glumes more or less indurated;
spikelets in 2's or 3's on the usu-
ally articulate axis of a spike-like
raceme, 1 sessile and perfect, usu-
ally awned, the other pediceled
and perfect, staminate or rudi-

mentary ........................
BB. Lemma and palea more or less in-

durated, firmer in texture than the
glumes; spikelets all perfect; first

glume sometimes obsolete ........ 3. MILLET TRIBE, OR

1. INDIAN CORN
TRIE:

.

MAYDE.G.
[TRIBE, OR
J

2. SORGHTJMTRIBE.OR
ANDROPOGONE.E.

Subfamily II. POACOIDEJE.

Spikelets 1- to many-fld., the imperfect or rudimentary floret,
if any, usually uppermost; rachilla usually articulated above the
glumes which arc persistent on the pedicel or rachis after the fall

of the florets; when 2- to many-fld., a manifest internode of the
rachilla separating the florets, and articulated below them;
spikelets more or less laterally compressed.

A. Culms not woody and perennial.
B. Infl. paniculate, the spikelets pedi-

celed, not sessile on opposite sides
of a jointed flattened axis, form-
ing spikes, nor sessile along one side
of a slender continuous axis.

c, Spikelets 1-fld., the rachilla some-
times continued as a minute
bristle behind the palea (or in
Phalarideie a pair of rudimen-
tary or male florets below the

perfect one).
D. Spikclets falling entire; glumea

usually obsolete or nearly so. . . 4. RICE TRIBE, OR
DD. Spikelets persistent ; glumes (ORYZE.E.

present.
B. Floret with 2 minute scales

(rudimentary lemmas) or
2 small male florets at-
tached at the base and fall-

ing with it ............... 5. CANARY-GRASS
EE. Floret with no scales attached (TRIBE, OR

below; glumes usually sub- [PHALARIDE^J,
equal ; lemma awned or
awnless .................. 6. RED-TOP TRIBE, OR

CC. Spikelets 2- to many-fld. (AGROSTIDE*.
D. Glumes longer than the first

floret; spikelets 2- to several-

fld.; 1 or more of the florets

usually awned from the bark
or from between the teeth of a [A\ KNE,.
bifid apex .................. 7. OAT TRIBE, OR

DD. Glumes shorter than the first

floret; spikelets 2- to many-
fld ; awns when present ter-
minal or nearly so 8. FESOTTB TRIBE, OR

BB. Infl. spieate. [FESTDCBJI.
c. Spikelets sessile or subsessile in

1-sided spikes, 1- to few-fld. ;

spikes solitary, or digitately or
racemosely arranged 9. CHLORIB TRIBE, OR

CC. Spikelets sessile on opposite sides (CHLOHIDE.E
of a zigzag jointed channeled
axis forming a spike; 1-

'

to
several-fld 10. BARLEY TRIBE. OR

AA. Culms woody, tree-like : If.-blades [HORDEm.
articulated with the sheaths 11. BAMBOO TRIBE, OB

[BAMBUSE^R.

//. Key to the Tribes.

1. Indian Corn Tribe, or Maydea.
A* Male spikelets in a terminal panicle; female

spikelets in spikes or ears in the axils of the
Ivs.

B. Female spikelets sunken in cavities of a
jointed readily disarticulating axis 1, Euchlxna.

BB. Female spikelets crowded in rows on a
thickened continuous axis (the cob) 2. Zea.

AA. Male and female spikelets in the same infl.,
the male at the end of the spikes.

B. Spikes digitate, the axis of the female por-
tion bony indurated, disarticulating with
spikelets attached 3. Tripsacum.

BB. Spikes paniculate, the female spikelets
inclosed in ovoid pearly or grayish bead-
like bodies, the male portion protruding
from a small orifice of the bead 4. Coix.

2. Sorghum Tribe, or Andropogoneae.

A. Spikelets all alike, perfect.
B. Axis of racemes continuous, the spikeleta

deciduous; panicle fan-shaped 5. Miscantkus.
BB. Axis of racemes jointed, readily disarticula-

ting with the spikelets attached.
c. The spikelets awnless 6. Saccharum.

cc. The spikelets awned 7. Erianthut.
AA. Spikelets not all alike, the sessile perfect, the

pediceled male or neuter.
B. Lower 1 or 2 pairs of spikelets unlike the

upper pairs; racemes in pairs from boat-
shaped sheaths on the ultimate branches
of an elongated infl 8. Cymbopogon.

BB. Lower pairs of spikelets like the upper,
c. Infl. consisting of 1 to many racemes,

these digitate or racemose along a
short axis 9. Andropogon.

cc. Infl. compound, paniculate.
D. Racemes many-fld., linear, naked at

base, numerous, arranged in whorls
on an elongated axis 10. Vetiveria,

DD. Racemes reduced to 2 or 3 spikelets,
arranged in a compound panicle 11. Holcus.

3. Millet Tribe, or Panicete.

A, Axis broad and corky, the spikelets sunken in
its cavities 12. Steno-

AA. Axis not broad and corky, spikelets not sunken [taphrum.
in its cavities.

B. Spikelets not subtended or surrounded by
bristles.

C. Glumes and lemmas awnless, the apex of
the palea inclosed in the enfolding
lemma 13. Panicum.

CC. Glumes or lemmas, or both, awned or
awn-tipped.

D. Second glume and sterile lemma taper-
ing into an awn or point, coarsely

hispid; palea free at the summit;
spikelets crowded 14. Echinochtoa.

DD. Second glume and sterile lemma awned
from a 2-lobed apex.

E. Infl. of 1-sided racemes along a com-
mon axis; spikelets pubescent but
not silky; palea inclosed at summit. 15. Oplismtnus.

EE. Infl. paniculate; spikelets covered
with long silky hairs 16. Tricholxna,

BB. Spikelets subtended or surrounded by
bristles.

c. Bristles persistent, not falling with the

spikelets at maturity 17. Setaria.
CC. Bristles falling attached to the spikelet.. . .18. I'ennisetum.

4. Rice Tribe, or Oryzeae.

A. Spikelets unisexual, the female awned, erect
at the summit of the panicle, the male awn-
less, nodding on the lower branches 19. Zisania.

AA. Spikelets perfect, strongly flattened 20. Oryza.
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5. Canary-Grass Tribe, or Phalarideee.

A. Glumes strongly compressed; sterile lemmas
rudimentary 21. Phalaris.

AA. Glumes not strongly compressed; sterile
lemmas not rudimentary.

B. Sterile lemmas awned; glumes very unequal.22. Anthox-
[anthum.

BB. Sterile lemmas awnless; glumes nearly equal.23. Hierochloe.

6. Red-Top Tribe, or Agrostideas.

A. Lemma indurated, or at least firmer than the
glumes.

B. Panicle spike-like; spikeleta flattened, awn-
less 24. Ammopkila.

BB. Panicle not spike-like; spikelets not Bat-
tened, awned.

c. Floret oblong and with a sharp callus at
base; awn stout, geniculate, twisted,
persistent 25. Stipa.

cc. Floret ovate, the callus blunt; awn slen-

der, more or less deciduous 26. Oryzopsis.
AA. Lemma of about the same texture as the

glumes or more delicate.
B. Spikelets crowded in dense spike-like pani-

cles or heads.
c. Heads oval, very woolly 27. Lagurus.

cc. Heads cylindrical, not woolly 28. Phleum.
BB. Spikelets not crowded in dense heads or

spikes.
c. Lemma and palea much more delicate

and shorter than the glumes, the palea
shorter than the lemma, often wanting. .29. Ayrostis.

CC. Lemma and palea of about the same
texture as the glumes and as long or
longer.

o. Rachilla not continued beyond the base
of the floret; lemma awned from the
tip or awnless.

E. The lemma awned or sharp-pointed,
longer than the body of the awned
or awnless glumes 30. Muchlen-

EE. The lemma not awned or sharp- [bergia.

pointed.
F. Nerves of lemma 1 31. Sporobolus.

FF. Nerves of lemma 3-5 32. Calamovilfa.
DD. Rachilla prolonged beyond the floret as

a plumose bristle; lemmas awned on
the back and silky hairy at base 33. Calama-

[grostis.

7. Oat Tribe, or Aveneae.

A. Plants low, delicate; Spikelets minute 34. Aira.
AA. Plants 1 ft. or more high.

B. Articulation below the glumes, the spikelets
falling entire from the pedicels,

c. Glumes much exceeding the 2 florets, the
upper floret with a hook-like awn 35. Noiholcus.

cc. Glumes exceeded by the upper floret, both
florets awnless 36. Sphenoph-

BB. Articulation above the glumes, these per- [oKa.
sistent after the fall of the florets.

c. Spikelets 1 in. or more long, nodding, in
an open panicle; florets all alike 37. Avena.

cc. Spikelets about ^fin. long, erect in a nar-
row panicle; lower floret etanimate 38. Arrhenath-

\erum.

8. Fescue Tribe, or Festuceae.

A. Rachilla or lemma bearing long hairs as long
as the lemma: tall reeds.

B. Spikelets unisexual; male and female
spikelets on separate plants.

c. Lemmas much shorter than the glumes:
sts. leafy throughout 39. Gynerium.

cc. Lemmas with elongated delicate tips:
Ivs. crowded at the base 40. Cartaderia.

BB. Spikelets perfect.
c. Lemmas hairy; rachilla naked 41. Arundo.
cc.Lemmas naked; rachilla hairy 42. Pkragmiles.

AA. Rachilla or lemma glabrous or hairy, but the
hairs shorter than the lemmas.

B. Spikelets of 2 kinds, perfect and sterile, in
the same panicle,

c. Fertile spikelets awnless, the sterile

awned; panicle spike-like 43. Cynosurua.
cc. Fertile spikelets awncd, the sterile awn-

lees ; panicle 1-sided
, the fascicled

spikelets nodding 44. Lamarckia.
BB. Spikelets all alike in the same infi.

c. Lemmas 1 3-nerved.
D. The spikelets subtcrete, loosely 2-4-

fld 45. Molinia.
DD. The spikelets compressed, densely,

usually many-fld.
E. Florets membranaceous; spikelets in

open panicles 46. Erayrostis.
XE. Florets coriaceous; spikelets in rigid

spike-like panicles 47. Desmazeria.

OC. Lemmas 5- to many-nerved.
D. The spikelet;* with several sterile

lemmas at the bane, strongly flat-

tened, in a large drooping panicle..... 48. Uniola.
DD. The spikelets without sterile lemmas

at the base.
E. Florets crowded, nearly horizontal;

spikelets broad, cordate .......... 49. Briza,
EE. Florets not crowded; spikelets not

broad and cordate.
F. Spikelets flattened, nearly sessile in

dense clusters at the ends of the
few panicle branches ........... 50. Dactylis.

FF. Spikelets not flattened.
G. Lemmas keeled, often bearing

white cobwebby hairs at
base ....................... 51. Poo.

GO. Lemmas convex or keeled at the
summit only, not hairy at base.

ii. Nerves of lemma prominent,
parallel; lemmas scarious at
the summit ............... 52. Glycena.

HH. Nerves of lemma not promi-
nent, approaching each
other at the apex; lemmas
acute.

i. The lemmas entire, often

awn-tipped ............. 53. Festuca.
II. The lemmas 2-toothed, usu-

ally awned just below the

apex................... 54. Bromus.

9. Chloris Tribe, or Chloridese.

A. Spikes racemose along a common axis;

spikelets falling entire .................... 55. Spartina.
AA. Spikes digitate at the summit of the culm.

B. Spikeleta awnless.
c. The spikes slender; spikelets

1-fld......... 56. Cynodon.
cc. The spikes stout ; spikelets several-fld..... 57. Eleusine.

BB. Spikelets awned.
c. Fertile lemma 1-awned ................. 58. Chloris,

cc. Fertile lemma 3-awned ................. 59. Trichloriy.

10. Barley Tribe, or Hordeae.

A. Spikelets solitary at each joint of the axis.

B. Glume 1, except in terminal spikelet;
spikelets placed with 1 edge to the axis ____ 60. Lolium.

BB. Glumes 2; spikelets placed with side to the
axis.

c. Palea adherent to the grain; rachilla dis-

articulating, the florets separating...... 61. Agropyron,
cc. Palea free from the grain ; rachilla not dis-

articulating.
D. Shape of glumes very narrow, l-nerved.62. Secale.

DD. Shape of glumes ovate, 3- to many-
nerved ........................... 63. Triticum.

AA. Spikelets in clusters of 2 or 3 at each joint of
the axis.

B. Lateral pair of each cluster pediceled, usu-
ally aborted, appearing like a cluster of
awns ................................. 64. Hordeum.

BB. Lateral spikelets sessile, usually but 2
spikelets at a joint ..................... 65. Elymus.

11. Bamboo Tribe, or Bambuseae.

A. Stamens 3: fr. a true caryopsis.
B. Spikelets 2- to many-fid.

c. Infl. fasciculate ....................... 66.
cc. Infl. racemose or paniculate, not leafy:

sts. cylindrical : sheaths persistent ...... 67.
ccc. Infl. spicate, leafy: sts. flattened on one

side: sheaths early deciduous .......... 68.

69.

Oxytenan-
\th?ra.

Arundi-
[naria,

PkyUo~
[stachys.

Chusquea.BB. Spikelets 1-fld

A A. Stamens 6.

B. Pericarp thin, adnate to the seed, the fr.

a true caryopsis ....................... 70. Bambusa.
BB. Pericarp, crustaceous, separable from the

seed, the fr. nut-like .................... 71. Dendro-
[caiamua.

Other genera mentioned are: Cenchrus, Cephalostachyum.Cinna,
Dactyloctenium, Deschampsea, Diandrolyra, Distichlis, Imperata,
Leptochloa, Melica, Melinis, Paspalum, Rottboellia and Trisetum.

210. LYCOPODIACE^E.

One genus in cultivation , Lycopodium.

211. SELAGINELLACE4S.

One genus only Selaginetta.
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212. EQUISETACE^;.

One genus only Equiaetum.

ccc. Indusia inferior, attached under
the sorus and opening laterally
or by splitting radially into lobes. 8. WOODAIA TRIBE.

213. OPHIOGLOSSACE^.

A. Sporangia coherent, in 2 ranks, forming
spikes: veins anastomosing f

. 1. Ophioglos-
AA. Sporangia free in compound spikes or pani- [sum.

cles: veins free: Ivs. mostly compound 2. Botrychium.

214. MARATTIACE^E.

A. Sori in double lines along the veins, not
united 1. Angiopteris.

AA. Sori united in synangia.
B. Synangia oval, opening by a fissure 2. MaraUia.

BB. Synangia elongate, each compartment open-
ing by a terminal pore : 3. Dantea.

215. HYMENOPHYLLACE.fi.

A. Involucre 2-valved 1. Hymeno-
[phyllum,

AA. Involucre tubular or funnel-shaped 2. Trichom-
[anes.

216. OSMUNDACE.E.

A. Sporangia borne in panicles formed either

from certain pinna- or from whole Ivs 1. Osmunda.
AA. Sporangia borne on the under surface of foli-

age Ivs.

B. Ferns coarse with broad segms 2. Todea.
BB. Ferns finely cut, membranous 3. Leptopteris.

217.

A. Sporangia borne on under side of normal or
altered lys.

B. Lvs. twining; Ifts. palmate or pinnate:
sporangia borne singly under scale 1. Lygodium.

BB. Lvs. not twining.
c. Sporangia in sori on the under surface 2. Mohria.

cc. Sporangia in 2 ranks forming spikes 3. Schiznea.

AA. Sporangia borne in erect panicles formed on
the elongate lowermost pinnae 4. Anemia.

218. POLYPODIACE-ffi.

/. Summary of Tribes.

A. Indusium wanting or rudimentary
(rarely developed in Monogramma).

B. Sporangium scattered in a stratum
over the under surface of the Ivs.:

coarse ferns

BB. Sporangium collected in round or
linear sori.

c. Lvs. not jointed to the rootstock:

rrangia
in long lines following

veins
cc. Lvs. not jointed to the rootstock:

sori round. (See Phegopteris in

Dryopteris Tribe.)
Ccc. Lvs. jointed to the rootstock: sori

mostly roundish
AA. Indusium present (exceptionally want-

ing in Phegopteris, Meniscium,
Notholsena and Ceropteris).

B. Sori oblong or linear, at least twice
as long as broad.

c. The sori marginal, covered with an
indusium formed of the reflexed

edge of the If. (naked in Notho-
Isepa, or naked and distributed

along the veins in Ceropteris) . . . .

cc. The son dorsal, covered with a

flap-like indusium
BB. Sori roundish or at least less than

twice as long as broad.
c. Indusia superior, attached by a

central stalk or by a sinus (sori

naked in Phegopteris and Menis-
cium), normally dorsal: Ivs. not

jointed to the rootstock
CC. Indusia extrorse or cup-shaped,

normally marginal: Ivs. jointed
to the rootstock in most genera . .

1. ACROSTICHCM
[TRIBE.

2. VITTARIA TRIBE.

3. POLYPODIUM
(TRIBE.

4. PTERIS TRIBE.

5. AspLENitJM TRIBE.

6. DRYOPTERIS
[TRIBE.

7. DAVALLIA TRIBE.

//. Key to the Tribes.

1. Acrostichum Tribe.

A. Sporangia localized on definite areas of the Iva. :

lys. dimorphous, the sterile basal ones shield-
like 1. Platycerium,

AA. Sporangia covering entire Ivs. or entire pinna;.
B. Lvs. simple 2. Elapho-

[glosaum.
BB. Lvs. pinnate 3. Acrostichum*

BBS. Lvs. (sterile), dichotomously forked 4. Rhipidop-
[tsris.

2. Vittaria Tribe.

A. Son forming 1 or 2 continuous lines parallel
to the midrib.

B. Sorus 1 or 2 lines 5. Mono-
[gramma.

BB. Sprus always 2 lines 6. Vittaria.

AA. Sori on lateral veins forming more or less

interrupted lines 7. Antropk-
[yum.

3. Polypodium Tribe.

A. Lvs. distinctly dimorphous, compound, the
sterile basal ones oak-like: plants large 8. Drynana.

AA. Lvs. dimorphous, simple: plants very small.. . . 9. Drymo-
AAA. Lvs. uniform. [glosntm.

B. Foliage covered underneath with stellate

hairs 10. Cyclophorua.
BB. Foliage smooth or scaly, not stellate hairy.

c. Veins free 11. Polypodium,
cc. Veins anastomosing.

D. Corresponding veinlets from principal
veins uniting and bearing a sorus at
the end 12. Goniophle-

DD. Areole bearing 2 or more free veinlets [bium.
extending outward, which bear a free

sorus 13. Phlebodium.
ODD. Areoles containing free veinlets irregu-

larly directed 14. Phymatodea.

4. Pteris Tribe.

A. Son dorsal, extending along all the veins,
naked.

B. Veins copiously anastomosing.
c. Lvs. large, pinnate 15. Conio-

[fframma.
cc. Lvs. smaller, palmate 16. Hemionitis.

BB. Veins free or only casually uniting.
c. Lvs. naked 17. Anogramma.

cc. Lvs. hairy f
18. Ceropteria.

AA. Sori marginal, nominally covered with edge
of If.

B. The sori at the ends of veins unconnected at
their apices,

c. Lvs. dimorphous.
D. Sori at the ends of veins only 19. Crypto-

[gramma.
DO. Son scattered the length of the veins ... 20. Onychium.

cc. Lvs. uniform, smooth, on dark-colored
stalks.

D. Veins free: Ivs. pinnate 21. PeUsea.
DD. Veins usually anastomosing: Iva.

palmate 22. Doryopttri*.
ccc. Lvs. uniform, hairy, scaly or powdery.

D. Margins scarcely recurved 23. NothoUena.
DD. Margins recurved to form a distinct

indusium.
E. Indusia more or less continuous

around the segm.
r. The Ivs. pinnately divided 24. Cheitanthea.

FF. The Ivs. palmately divided 25. Adicmtopaia.
BE. Indusia in the form of more or less

distant marginal lobes 26. Hypolepia.
BB. The sori inserted beneath the marginal

indusium : stalks black or blackish 27. Adiantum.
BBB. The sori rising in a continuous line-like

receptacle which joins the ends of the
veins.

c. With an inner membranous indusium 28. Pteridium.
cc. With no inner indusium present.

D. Lvs. small, radiate-dichotomous 29. Actinopteris.
DD. Lvs. small, palmate: stalk black 30. Coaaebeera.

ODD. Lvs. larger, pinnate 31. Pieria.

5. Asplenium Tribe.

A. Sori parallel to the midrib.
B. Sterile Ivs. with free veins: sori continuous . . 32. ftltchnum.



136 KEY TO THE FAMILIES AND GENERA
BB. Sterile Iva. with anastomosing veins: sori

interrupted.
c. The sori sunken in the Ivs 33. Woodivardia.

cc. The sori superficial in 1 or more rows 34. Doodia.
AA. Sori

partly parallel and partly oblique to the
midrib: veins anastomosing 35. Camptosorus.

AAA. bon oblique to the midrib.

B. Veins free, united at the margins.
c. The sori double, extending along both

sides of the vein 36. Diplazium.
CC. The sori single on the veins.

D. Indusia opening toward each other, in

pairs 37. PhyUitia.
DD. Indusia all opening toward the end of

pinnae or segms 38. AspUnium.
BB. Veins of lower (inner) series uniting: indu-

sium extending both sides of veins 39. CaUipteris.

6. Dryopteris Tribe.

A. Indusium present.
B, Veins free, or with a single row of areoles

along the mid-veins.
c. Indusia on the ends of veins which project

beyond the margin of the If 40. Deparia.
cc. Indusia dorsal.

D. The indusium cordate or reniform,
attached by the sinus, sometimes
wanting 41. Dryopteris.

DD. The indusium orbicular, peltate, at-
tached by a central stalk 42. Polyatichum.

DDD. The indusium oval, fixed to a central
elongate receptacle 43. Didymo-

BB. Veins anastomosing. [chlxna.
c. The indusium cordate or reniform,

attached by the sinus 44. Tectaria.
cc. The indusium peltate, attached by a

central stalk : veins forming small
areoles 45. Cyrtomium.

AA. Indusiam wanting.
B. Veins free 46. Phegopteris.

BB. Veins anastomosing.
c. The main veins joined by arches which

bear the curved sori 47. Gymnopteris.
cc. The son round, attached dorsally.

D. Sori distinct at maturity 48. Meniacium.
DD. Sori confluent at maturity 49. Leptochilus.

7. Davallia Tribe.

A. Indusium attached at base only.
B. Pinnae jointed to the rachis; Ivs. simply

pinnate: indusium circular or reniform. . .50. Nephrolepis.
BB, Pinna- not jointed to the rachis; Ivs. jointed

to the rootstock
c. The indusium thick, coriaceous 51. ffumota.

cc. The indusium membranous 52. Lcacostegia.
AA. Indusium attached at both base and sides.

B. Lvs. jointed to the scaly rootstocks.
c. Shape of indusium tubular 53. Dacallia.

cc. Shape of indusium broader than long,
forming a boat-shaped cavity on the
edge of the segm 54. Lozoscaphe.

BB. Lvs. not jointed to the rootstocks.
c. Indusia near the end of unmodified lf.-

lobes,
D. Sorus formed on receptacles contain-

ing vascular tissues 55. Microlepia.
DD. Sorus not formed on a special receptacle.56. Odontosoria.

CC. Indusium united with the modified lf.-

lobe to form a complete cup 57. Dennstxdtia,

8. Woodsia Tribe.

A. Lvs. uniform, plane; veins free.
B. Indusium beneath the sorus, breaking up

into linear lobes 58. Woodsia.
BB. Indusium extrorse, opening laterally with a

hood-like lobe 59. Cystopteris,
AA. Lvs. dimorphous, the sporophylls clo.sely

rolled together.
B. Veins free: Ivs. in crowns 00. Matteuccia.

BB. Veins anastomosing: Ivs. scattered 61. Onoclea.

Brainea, Compteris, and Lonchitis are briefly described.

219. GLEICHENIACE.E.

Single genus in cultivation Gleichenia.

220. CYATHEACE^E.

A. Sori borne on the apex of the veins:
indusium extrorse, formed of a more
or less modified marginal tooth and
an inner lid-like scale 1. DICKSONIA TRIBE.

AA. Sori borne dorsally on the veins or at
the fork : indusium inferior, or
wholly wanting 2. CYATHEA TRIBE.

1. Dicksonia Tribe.

A. Tooth of spore-bearing segm. scarcely modi-
fied, about the size of the inner scale 1. Dicksonia,

AA. Tooth of the spore-bearing segm. strongly
modified, coriaceous like the inner scale and
usually larger 2. Cibotium.

2. Cyathea Tribe.

A. Indusium present, inferior.
B. The indusium at first inclosing the globular

sorus, remaining cup-shaped or irregu-
larly splitting at maturity 3. Cyathea.

BB. The indusium membranous, semi-circular,
more fully inclosing the sorus 4. Hemitelia.

AA. Indusium wanting 5. Alsophila.

Thyrsppteris, of another tribe, may be expected in cultivation
and is briefly accounted for in this work.

221. CERATOPTERIDACE.E.

Habit aquatic: single genus Ceratopteris ,

222. SALVINIACEJE.

A. Lvs. minute, numerous, closely imbricated:
sporocarps of 2 kinds, the larger globose, the
smaller ovoid 1. Azolla.

AA. Lvs. larger, fewer, distinct: sporocarps uni-
form, globose 2. Sahinia.

223. MARSILEACE^.

In cultivation Marsilea.
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Abelia, 102.

Alx-ria, 88.

Abii's, 120.

Aljuhra, 100.

Abroma, 90.

Abronia, 116.

Abrophyllum, 98.

Abrus, 94.

Abuta, 86.

Abutilon, 89.

Acacia, 93.

Acaena, 97.

Acalypha, 119.

Acampe, 123.

ACANTHACE.E, 83, 114.

Acanthocereus, 101.

Acantholimon, 109.

Acanthomintha, 116.

Acanthonema, 114.

Acanthopanax, 102.

Acanthophippium, 122.

Acanthophcenix, 130.

Acanthorhiza, 129.

Acanthus, 114.

Acer, 92.

ACERACE.E, 81, 92.

Aceranthus, 87.

Achillea, 107.

Achimenes, 113.

Aehlys, 87.

Acidanthera, 124.

Acineta, 123.

Aciphylla, 101.

Acoelorraphe, 131.

Acokanthera, 110.

Aconiturn, 86.

Aeorus, 131.

Acriopsis, 123.

Aerista, 130.

Acrocomia, 129.

Acrophyllum, 98.

Acrospira, 128.

Acrostichum, 135.

Actaea, 86.

Actinella, 106.

Artinidia, 86.

Actinolepis, 106.

Actinomeris. 106.

Actinoptcris, 135.

Actinostemma, 100.

Ada, 123.

Adansonia, 90.

Adelia, 118.

Adenandra, 91.

Adenanthera, 93.

Adenocalymma, 113.

Adenocarpus, 94.

Adenophora, 108.

Adenostoma, 97.

Adenostyles, 105.

Adesmia, 94.

Adhatoda, 114.

Adiantopsis, 135.

Adiantum, 135.

Adlumia, 87.

Adonis, 86.

Adoxa, 85.

ADOXACE^E, 85.

yEchmea, 126.
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Astelia, 128.

Aster; 105.

Asterlinosyris, 107.

Astilbc, 98.

Astragalus, 95.

Astrantia, 101.

Astrocaryum, 129.

Asystasia, 114.

Atalantia, 91.

Athrotaxis, 120.

Atraphaxis, 117.

Atriplex, 116.

Atropa, 112.

Attalea, 129.

Aubrietia, 88.

Aucuba, 102.

Audibertia, 115.

Audouinia, 98.

Avena, 134.

Averrhoa, 90.

Avicennia, 115.

Azara, 88.

Azolla, 136.

Babiana, 124.

Baccaurea, 118.

Baccharis, 105.

Backhousia, 99.

Bactris, 129.

Bacularia, 130.

Bffiria, 106.

Bahia, 106.

Baikisea, 95.

Balaka, 131.

BALSAMINACE.S, 81, 90.

Balsamocitrus, 91.

Balsamorrhiza, 106.

Bamburanta, 125.

Bambusa, 134.

Banksia, 117.

Baphia, 95.

Baptisia, 94.

Barbacenia, 125.

Barbarea, 88.

Barbieria, 95.

Barleria, 114.

Barosma, 91.

Barringtonia, 99.

Basella, 116.

BASELLACE^E, 85.

Batemannia, 123.

Bauera, 98.

Bauhinia, 95.

Beaufortia, 99.

Beaumontia, 111.

Begonia, 100.

BEGONIACE^E, 82, 100.

Belemcanda, 124.

Bellis, 105.

Bellium, 107.

Beloperone, 114.

Benincasa, 100.

Bentinckia, 131.

Benzoin, 117.

BEBBEBIDACE..E, 80, 87.

Berberidopsis, 88.

Berberis, 87.

Berchemia, 92.

Bergerocactus, 101.

Berria, 90.

Bersama, 92.

Bertholletia, 99.

Bertolonia, 99.

Beschorneria, 125.

Besleria, 114.

Bessera, 127.

Beta, 116.

Betula, 119.

BETULACE.E, 84, 119.

Biarum, 131.

Bidens, 106.

Bifrenaria, 123.

Bigelovia, 105.

Bignonia, 113.

BlONONIACE^E, 83, 113.

Billardiera, 88.

Billbergia, 126.

Biophytum, 90.

Bischofia, 118.

Bismarckia, 131.

Bixa, 88.

BIXACE.E, 80, 88.

Blakea, 99.

Blandfordia, 127.

Blechnum, 135.

Blepharis, 114.

Blepharocalyx, 99.

Bletia, 122.

Bletilla, 122.

Blighia, 92.

Bloomeria, 128.

Blumenbachia, 100.

Bocconia, 87.

Boea, 114.

Boehmeria, 118.

Bolandra, 98.

Bollea, 123.

Boltonia, 105.

Bomarea, 125.

BOMBACACE.E, 81, 90.

Bombax, 90.

Bongardia, 87.

BOBAGINACEjE, 83, 111

Borago, 111.

Borassus, 129.

Boronia, 91.

Bosea, 116.

Botrychium, 135.

Bougainvillea, 116.

Boussingaultia, 116.

Bouvardia, 103.

Bowcnia, 120.

Bowiea, 127.

Bowkeria, 113.

Boykinia, 98.

Brachychseta, 105.

Brachychilus, 125.

Brachychiton, 90.

Brachycome, 105.

Brachysema, 95.

Brahea, 129.

Brainea, 136.

Brasenia, 87.

Brassavola, 122.

Brassia, 123.

Brassica, 87.

Bravoa, 125.

Braya, 88.

Brevoortia, 127.

Breweria, 111.

Breynia, 118.

Brickellia, 105.

Briza, 134.

Brodiffia, 127.

Bromelia, 125.

BBOMELIACEjE, 85, 125.

Bromheadia, 123.

Bromus, 134.

Brosimum, 118.

Broughtonia, 122.

Broussonetia, 118.

Browallia, 112.

Brownea, 95.

Bruckenthalia, 108.

Brunella, 115.

Brunfelsia, 112.

BBUNLACE.E, 82, 98.

Brunsvigia, 125.

Bryanthus, 108.

Bryonia, 100.

Bryonopsis, 100.

Bryophyllum, 98.

Buckleya, 117.

Buddleia, 110.

Bulbine, 127.

Bulbinella, 127.

Bulbocodium, 128.

Bulbophyllum, 123.

Bumelia, 109.

Buphane, 125.

Buphthalmum, 105.

Bupleurum, 101.

Burbidgea, 125.

Burchellia, 103.

Bursaria, 88.

Bursera, 91.

BUBSEBACE^E, 81, 91.

Butea, 95.

BUTOMACE*:, 85, 132.

Butomus, 132.

BCXACE*:, 84, 119.

Buxus, 119.

Byrsonima, 90.

Cabomba, 87.

Cacalia, 107.

Cacaliopsis, 107.

CACTACE*:, 82, 100.

Cactus, 100.

Cadia, 94.

Csesalpinia, 95.

Cajanus, 95.

Caladium, 131.

Calamagrostis, 134.

Calamintha, 116.

Calamovilfa, 134.

Calamus, 129.

Calandrinia, 89.

Calanthe, 122.

Calathea, 125.

Calceolaria, 112.

Calendula, 107.

Calimeris, 107.

Calla, 131.

Calliandra, 93.

Callianthemum, 86.

Callicarpa, 114.

Calliphruria, 125.

Callipsyche, 125.

Callipteris, 136.

Callirhoe, 89.

Callistemon, 98.

Callistephus, 105.

Callitris, 120.

Callopsis, 132.

Calluna, 108.

Calochortus, 128.

Calodendrum, 91.

Calonyction, 111.

Calophaca, 95.

Calophyllum, 89.

Calopogon, 122.

Calothamnus, 98.

Calotropis, 110.

Calpurnia, 94.

Caltha, 86.

Calvoa, 99.

CALYCANTHACE.E, 80, 86.

Calycanthus, 86.

Calycotome, 94.

Calyocarpum, 86.

Calypso, 122.

Calyptrogyne, 131.

Camarotis, 123.

Camassia, 128.

Camellia, 89.

Camcensia, 95.

Campanula, 108.

CAMPANULACE.E, 82, 107.

Campanumaea, 107.

Camphora, 117.

Campsidium, 113.

Campsis, 113.

Camptosorus, 136.

Canangium, 86.

Canarina, 107.

Canavalia, 95.

Candollea, 85.

CANDOLLEACE.E, 85.

Canistrum, 126.

Canna, 125.

Cannabis, 118.

CANNACEjE, 85, 125.

Cantua, 111.

CAPPABIDACE.E, 80, 88.

Capparis, 88.

CAPBIFOLIACE.E, 82, 102.

Capsicum, 112.

Caragana, 95.

Caralluma, 110.

Cardamine, 88.

Cardiandra, 97.

Cardiospermum, 92.

Carduus, 105.

Carex, 133.

Carica, 100.

CABICACEjE, 82, 100.

Carissa, 110.

Carlina, 105.

Carludovica, 131.

CarmichaJia, 95.

Carnegiea, 101.

Carpenteria, 97.

Carpinus, 119.

Carrieria, 88.

Carthamus, 105.

Carum, 101.

Carya, 118.

Caryocar, 85.

CABYOCARACE^E, 85.

CABYOPHYLLACE^E, 81, 89

Caryopteris, 115.

Caryota, 130.

Casimiroa, 91.

Cassebeera, 135.

Cassia, 95.

Cassine, 92.

Cassiope, 108.

Cassipourea, 98.

Castanea, 119.

Castanopsis, 119.

Castanospermum, 94.

Castilleia, 113.

Casuarina, 118.

CASDARINACE-E, 84, 118.

Catalpa, 113.

Catananche, 107.

Catasetum, 122.

Catesbsea, 103.

Catha, 92.

Catopsis, 126.

Cattleya, 122.

Caulophyllum, 87.

Cautlea, 125.
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Ceanothus, 92.

Cedrela, 91.

Cedronella, 115.

Cedrus, 120.

Ceiba, 90.

CELASTRACE.E, 81, 92.

Celastrus, 92.

Celmisia, 107.

Celosia, 116.

Celsia, 112.

Celtis, 118.

Cenchrus, 134.

Cenia, 107.

Centaurea, 105.

Centradenia, 99.

Centranthus, 103.

Centropogon, 107.

Centrosema, 95.

Cephaelis, 103.

Cephalanthera, 122.

Cephalanthus, 103.

Cephalaria, 103.

Cephalocereus, 101.

Cephalostachyum, 134.

CEPHALOTACE.IE, 82, 98.

Cephalotaxus, 120.

Cephalotus, 98.

Cerastium, 89.

Ceratiola, 119.

Ceratolobus, 129.

Ceratonia, 95.

Ceratopetalum, 98.

CERATOPTERIDACEJE, 85,
136.

Ceratopteris, 136.

Ceratostigma, 109.

Ceratotheca, 114.

Ceratozamia, 120.

CEKCIDJPHYLLACE^E, 80, 86.

Cercidiphyllum, 86.

Cercis, 95.

Cercocarpus, 97.

Cereus, 101.

Cerinthe, 111.

Ceropegia, 110.

Ceropteris, 135.

Ceroxylon, 130.

Cespedesia, 91.

Cestrum, 112.

Chaenactis, 106.

Chasnomeles, 96.

Chaenostoma, 112.

Chserophyllum, 101.

Chaetospermum, 91.

Chalcas, 90.

Chamaebatia, 97.

Chamaebatiaria, 96.

Ohamaecyparis, 120.

Chamaedaphne, 108.

Chamaadorea, 130.

Chamaelirium, 128.

Chamsemelum, 107.

Chamaeranthemum, 114.

Chamasrops, 129.

Chaptalia, 107.

Charieis, 105.

Cheilanthes, 135.

Cheiranthus, 88.

Chelidonium, 87.

Chelone, 112.

CHENOPODIACE^E, 83, 116.

Chenopodium, 116.

Chilianthus, 110.

Chilopsis, 113.

Chimaphila, 108.

Chiococca, 103.

Chiogenes, 108.

Chionanthus, 109.

Chionodoxa, 128.

Chiranthodendron, 90.

Chirita, 114.

Chironia, 110.

Chlidanthus, 124.

CHLORANTHACE.E, 84, 117.

Chloranthus, 117.

Chloris, 134.

Chlorocodon, 110.

Chlorogalum, 127.

Chlorophytum, 127.

Chloroxylon, 91.

Choisya, 91..

Chondroryneha, 123.

Chorisia, 90.

Chorizema, 94.

Chrozophora, 118.

Chrysalidocarpus, 131.

Chrysanthemum, 107.

Chrysobactron, 127.

Chrysobalanus, 97.

Chrysogonum, 106.

Chrysophyllum, 109.

Chrysopsis, 105.

Chrysosplenium, 98.

Chusquea, 134.

Chysis, 122.

Cibotium, 136.

Cicer, 95.

Cichorium, 107.

Cimicifuga, 86.

Cinchona, 103.

Cineraria, 107.

Cinna, 134.

Cinnamomum, 117.

Cipura, 124.

Circaea, 99.

Cirrhopetalum, 123.

Cirsium, 105.

Cissampelos, 86.

Cissus, 92.

CISTACE*:, 80, 88.

Cistus, 88.

Citharexylum, 115.

Citropsis, 91.

Citrullus, 100.

Citrus, 91.

Cladanthus, 107.

Cladothamnus, 108.

Cladrastis, 94.

Clarkia, 99.

Claucena, 90.

Clavija, 109.

Claytonia, 89.

Cleisostoma, 123.

Cleistocactus, 101.

Clematis, 86.

Clemato-clethra, 86.

Cleome, 88.

Clerodendron, 115.

Clethra, 108.

CLETHBACE^E, 83, 108.

Cleyera, 89.

Clianthus, 95.

Clidemia, 99.

Cliftonia, 91.

Clinostigma, 130.

Cliutonia, 128.

Clitoria, 94.

Clivia, 125.

Cluytia, 119.

Clytostoma, 113.

Cnicus, 105.

Cobaea, 111.

Coccinea, 100.

Coccoloba, 116.

Coccothrinax, 129.

Cocculus, 86.

Cochlearia, 88.

Cochlioda, 123.

Cochliostema, 128.

Cocos, 129.

Codiasum, 119.

Codonanthe, 114.

Codonopsis, 107.

Ccelia, 122.

Coelogyne, 122.

Coffea, 103.

Coix, 133.

Cola, 90.

Colax, 123.

Colchicum, 128.

Colea, 113.

Coleus, 115.

Collabium, 123.

Colletia, 92.

Colliguaya, 119.

Collinsia, 112.

Collinsonia, 116.

Collomia, 111.

Coloeasia, 131.

Colquhounia, 116.

Columnea, 114.

Colutea, 95.

Colvillea, 95.

Comandra, 117.

Comarum, 97.

COMBRETACE.E, 82, 98.

Combretum, 98.

Commelina, 128.

COMMELINACE.E, 85, 128.

Comparettia, 123.

COMPOSITE, 82, 103.

Comptonia, 118.

Conandron, 114.

Congea, 115.

Coniogramma, 135.

Conium, 101.

Conoclinium, 105.

Convallaria, 127.

CONVOLVULACE.E, 83, 111.

Convolvulus, 111.

Cooperia, 124.

Copaifera, 95.

Copernica, 129.

Coprosma, 103.

Coptis, 86.

Corallorfuza, 122.

Corchorus, 90.

Cordia, 111.

Cordyline, 127.

Corema, 119.

Coreopsis, 106.

Coriandrum, 101.

Coriaria, 93.

CORIARIACE^E, 82, 93.

CORNACE/E, 82, 102.

Cornus, 102.

Coronilla, 94.

Correa, 91.

Cortaderia, 134.

Cortusa, 109.

Coryanthes, 123.

Corydalis, 87.

Corylopsis, 98.

Corylus, 119.

Corynocarpus, 93.

Corynostylis, 88.

Corypha, 129.

Corysanthes, 123.

C'orytholoma, 114.

Cosmos, 106.

Costus, 125.

Cotinus, 93.

Cotoneaster, 96.

Cotula, 107.

Cotyledon, 98.

Couroupita, 99.

Coussapoa, 118.

Cowania, 97.

Crambe, 87.

Craniolaria, 114.

Crassula, 98.

CRA88ULACE.S;, 82, 98.

Cratajgus, 96.

Cratajva, 88.

Craterostigma, 113.

Crepis, 107.

Crescentia, 113.

Crinum, 125.

Crithmum, 101.

Crocosmia, 124.

Crocus, 124.

Crossandra, 114.

Crotalaria, 94.

Croton, 118.

Crucianella, 103.

CRUCIFER*, 80, 87.

Cryptanthe, 111.

Cryptanthus, 125.

Cryptocoryne, 132.

Cryptogramma, 135.

Cryptolepis, 110.

Cryptomeria, 120.

Cryptophoranthus, 123.

Cryptostegia, 110.

Cryptostemma, 107

Cryptostylis, 123.

Ctenanthe, 125.

Cucumis, 100.

Cucurbita, 100.

CUCCRBITACE.E, 82, 100.

Cudrania, 118.

Cuminum, 101.

Cummingia, 125.

Cunila, 116.

Cunninghamia, 120.

Cunonia, 98.

CCNONIACE^E, 82, 98.

Cuphea, 99.

Cupressus, 120.

Curculigo, 125.

Curcuma, 125.

Cuscuta, 111.

Cyananthus, 107.

Cyanella, 125.

Cyathea, 136.

CYATHEACE.E, 85, 136.

CYCADACEJS, 84, 120.

Cycas, 120.

Cyclamen, 109.

CYCLANTHACEvE, 85, 131.

Cyclanthera, 100.

Cyclanthus, 131.

Cyclobothra, 128.

Cycloloma, 116.

Cyclophorus, 135.

Cycnoches, 122.

Cydista, 113.

Cydonia, 96.

Cymbidium, 123.

Cymbopetalum, 86.

Cymbopogon, 133.

Cynanchum, 110.

Cynara, 105.

Cynodon, 134.
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Cynoglossum, 111.

Oynorchis, 121.

Cynosurus, 134.

Cypella, 124.

CYPERACEA-, 85, 133.

Cyperorchis, 123.

Cyperus, 133.

Cyphomandra, 112.

Cyphokentia, 131.

Cyphophoenix, 130.

Cyphosperma, 130.

Cypripedium, 121.

Cyrilla, 91.

CYRILLACEJE, 81, 91.

Cyrtandra, 114.

Cyrtanthus, 124.

Cyrtocarpa, 92.

Cyrtomium, 136.

Cyrtopodium, 122.

Cyrtosperma, 131.

Cyrtostachys, 130.

Cystopteris, 136.

Cytisus, 94.

Daboecia, 108.

Dactylis, 134.

Dactyloctenium, 134.

Dsedalacanthus, 114.

Daemonorops, 129.

Dahlia, 106.

Dais, 117.

Dalbergia, 94.

Dalea, 95.

Dalechampia, 119.

Dalibarda, 97.

Damnacanthus, 103.

Danae, 126.

Dansea, 135.

Daphne, 117.

Daphriiphyllum, 118.

Darlingtonia, 87.

Dasylirion, 127.

Datisca, 85.

DATISCACE.E, 85.

Datura, 112.

Daucus, 101.

Davallia, 136.

Davidia, 102.

Debregeasia, 118.

Decaisnea, 87.

Decodon, 99.

Decumaria, 97.

Deeringia, 116.

Deinanthe, 98.

Delarbrea, 101.

Delavaya, 92.

Delphinium, 86.

Dendrobium, 123.

Dendrocalamus, 134.

Dendromeeon, 87.

Dennstffidtia, 136.

Dentaria, 88.

Deparia, 136.

Derris, 94.

Deschampsia, 134.

Desmanthus, 95.

Desmazeria, 134.

Desinodium, 94.

Desmoncus, 131.

Deutzia, 97.

Diacrium, 122.

Diandrolyra, 134.

Dianella, 127.

Dianthera, 114.

Dianthus, 89.

Diapensia, 109.

DIAPENSIACE.E, 83, 109.



INDEX TO KEY OF FAMILIES AND GENERA 141

Fabiana, 112.

FAGACE.E, 84, 119.

Fagelia, 95.

Fagopyrum, 117.

Fagus, 119.

Fallugia, 97.

Faradaya, 115.

Fatsia, 102.

Fedia, 103.

Feijoa, 98.

Felicia, 105.

Fendlera, 97.

Fernelia, 103.

Feronia, 90.

Feroniella, 90.

Forraria, 124.

Ferula, 101.

Festuca, 134.

Ficus, 118.

Filipendula, 97.

Fittonia, 114.

Fitzroya, 120.

Flacourtia, 88.

FLACOURTIACE.S:, 80, 88.

Flemingia, 95.

Fluggea, 118.

Foeniculum, 101.

Fokienia, 120.

Fontanesia, 109.

Forsythia, 109.

Fortunearia, 98.

Fortunella, 91.

Fothergilla, 98.

Fouquieria, 89.

FOUQUIERIACE/E, 81, 89.

Fragaria, 97.

Francoa, 97.

Frankenia, 85.

FRANKENIACE^E, 85.

Frasera, 110.

Fraxinus, 109.

Freesia, 124.

Fremontia, 90.

Freycinetia, 131

Fritillaria, 128.

Froelichia, 116.

Fuchsia, 99.

Fumaria, 87.

FUMARIACE.E, 80, 87.

Funkia, 127.

Furcraea, 125.

Fussea, 86.

Gaillardia, 106.

Galactia, 95.

Galanthus, 124.

Galax, 109.

Galeandra, 122.

Galcdupa, 95.

Galega, 95.

Galeopsis, 116.

Galeorchis, 121.

Galium, 103.

Galphiniia, 90.

Galtonia, 128.

Gamogyne, 132.

Gamolepis, 107.

Garcinia, 89.

Gardenia, 103.

Garrya, 102.

GARRYACE.E, 82, 102.

Garuga, 91.

Gasteria, 127.

Gaultheria, 108.

Gaura, 99.

Gaussia, 130.

Gaylussacia, 108.

Gazania, 107.

Geissorhiza, 124.

Geitonoplesium, 126.

Gelsemium, 110.

Genipa, 103.

Genista, 94.

Gentiana, 110.

GENTIANACE.E, 83, 110.

Geodorum, 123.

Geonoma, 131.

GERANIACE.E, 81, 90.

Geranium, 90.

Gerardia, 113.

Gerbera, 107.

Gesneria, 113.

GESNERIACE.E, 83, 113.

Gethyllis, 125.

Geum, 97.

Gilia, 111.

Gilibertia, 102.

Gillenia, 96.

Ginkgo, 119.

GlNKGOACE^E, 84, 119.

Githopsis, 108.

Gladiolus, 124.

Glaucium, 87.

Glaux, 109.

Gleditsia, 95.

Gleichenia, 136.

GLEICHENIACE.E, 85, 136.

Gliricidia, 95.

Globba, 125.

Globularia, 114.

GLOBULARIACE.E, 83, 114.

Glochidion, 118.

Gloriosa, 128.

Gloxinia, 113.

Glyceria, 134.

Glycine, 95.

Glycosmis, 90.

Glycyrrhiza, 95.

Gmelina, 115.

GNETACE.E, 84, 120.

Gnidia, 117.

Goethea, 89.

Gomeza, 123.

Gomphocarpus, 110.

Gomphrena, 116.

Gongora, 123.

Gonioma, 110.

Goniophlebium, 135.

Gonolobus, 110.

Goodenia, 85.

GOODENIACE-E, 85.

Goodia, 94.

Goodyera, 122.

Gordonia, 89.

Gossypium, 89.

Gouania, 92.

Govenia, 123.

Grabowskia, 112.

GRAMINE/E, 85, 133.

Grammangis, 123.

Grammanthes, 98.

Grammatophyllum, 123.

Graptophyllum, 114.

Gratiola, 113.

Gravesia, 99.

Grevillea, 117.

Grewia, 90.

Greyia, 92.

Grias, 99.

GrifHnia, 125.

Grindelia, 105.

Griselinia, 102.

Guaiacum, 90.

Guazuma, 90.

Guettarda, 103.

Guevina, 117.

Guizotia, 106.

Gunnera, 98.

Gurania, 100.

Gutierrezia, 105.

GcTTIFERiE, 81, 89.

Guzmania, 126.

Gymnocladus, 95.

Gynmolomia, 107.

Gymnopetalum, 100.

Gymnopteris, 136.

Gymnosporia, 92.

Gymnostachys, 132.

Gynandropsis, 88.

Gynerium, 134.

Gynura, 107.

Gypsophila, 89.

Habenaria, 121.

Haberlsea, 114.

Hacquetia, 101.

H.EMODORACE.E, 85.

Hxmanthus, 125.

Hffimaria, 122.

Hsematoxylon, 95.

Hakea, 117.

Halesia, 109.

Halimodendron, 95.

Halleria, 112.

HALORAGIDACE.E, 82, 98.

HAMAMELIDACE^E, 82, 98.

Hamamelis, 98.

Hamelia, 103.

Haplocarpha, 107.

Hardenbergia, 95.

Hariota, 100.

Harpephyllum, 93.

Harrisia, 101.

Hartwegia, 122.

Hastingsia, 127.

Haworthia, 127.

Hazardia, 105.

Hebenstreitia, 114.

Hechtia, 126.

Hedeoma, 116.

Hedera, 102.

Hedychium, 125.

Hedysarum, 94.

Hedyscepe, 130.

Heeria, 99.

Helenium, 106.

Heliamphora, 87.

Helianthella, 106.

Helianthemum, 88.

Helianthus, 106.

Helichrysum, 105.

Helicodiceros, 131.

Heliconia, 125.

Heliocereus, 101.

Heliophila, 88.

Heliopsis, 106.

Heliotropiura, 111.

Helipterum, 105.

Helleborus, 86.

Helonias, 128.

Heloniopsis, 128.

Helwingia, 102.

Helxine, 118.

Hemerocallis, 127.

Hemicyclia, 118.

Hemigraphis, 114.

Hemionitis, 135.

Hemitelia, 136.

Hepatica, 86.

Heracleum, 101.

Herbertia, 124.

Heritiera, 90.

Hermodactylus, 124.

Hernandia, 117.

Herniaria, 89.

Herpestis, 113.

Herpetospermum, 100.

Hesperantha, 124.

Hesperethusa, 91.

Hesperis, 88.

Hesperocallis, 127.

Hesperochiron, 111.

Heteranthera, 128.

Heteropappus, 105.

Heterophragma, 113.

Heterosmilax, 126.

Heterospathe, 130.

Heuchera, 97.

Hevea, 119.

Hexisea, 122.

Hibbertia, 86.

Hibiscus, 89.

Hidalgoa, 106.

Hieracium, 107.

Hierochloe, 134.

Hillebrandia, 100.

Hippeastrum, 124.

HlPPOCASTANACE^E, 81, 92.

Hippocrepis, 95.

Hippomane, 119.

Hippophae, 117.

Hippuris, 98.

Hodgsonia, 100.

Hoffmannia, 103.

Hoffmanseggia, 95.

Hohenbergia, 126.

Hoheria, 90.

Holboellia, 87.

Holcus, 133.

Holodiscus, 96.

Holothrix, 123.

Homalanthus, 119.

Homalomena, 131.

Homeria, 124.

Homogyne, 107.

Hoodia, 110.

Hordeum, 134.

Hosackia, 94.

Hottonia, 109.

Houlletia, 123.

Houstonia, 103.

Houttuynia, 117.

Hovea, 95.

Hovenia, 92.

Howea, 130.

Hoya, 110.

Hudsonia, 88.

Huernia, 110.

Hulsea, 106.

Humata, 136.

Humea, 105.

Humulus, 118.

Hunnemannia, 87.

Hunteria, 111.

Huntleya, 123.

Hura, 119.

Hutchinsia, 87.

Hyacinthus, 128.

Hysenanche, 118.

Hydrangea, 97.

Hydrastis, 86.

Hydriastele, 130.

HYDROCHARH ACE.E, 84,120.

Hydrorharis, 121.
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Hydrocotyle, 101.

HYDROPHYLLACE/E, 83, 111.

Hydrophyllum, 111.

Hydrotsenia, 124.

Hylocereus, 100.

Hymenaea, 95.

Hymenanthera, 88.

Hymenocallis, 125.

HYMENOPHYI/LACE/E, 85,
135.

Hymenophyllum, 135.

Hymenosporum, 88.

Hyophorbe, 130.

Hyoscyamus, 112.

Hyospathe, 131.

Hypecoum, 87.

HYPERICACE/E, 81, 89.

Hypericum, 89.

Hyphaene, 129.

Hypochceris, 107.

Hypolepis, 135.

Hypolytrum, 133.

Hypoxis, 125.

Hyssopus, 116.

Iberis, 87.

ICACINACE^E, 85.

Idesia, 88.

Ilex, 91.

ILLECEBRACE/E, 83.

Illicium, 86.

Impatiens, 90.

Imperata, 134.

Incarvillea, 113.

Indigofera, 95.

Inga, 93.

Ingenhausia, 90.

Inobulbon, 123.

Inula, 105.

lochroma, 112.

lone, 123.

lonopsidium, 87.

lonopsis, 123.

Ipomoea, 111.

Iresine, 116.

Iriartea, 130.

IRIDACE.E, 84, 124,

Iris, 124.

Isatis, 87.

Isochilus, 122.

Isoloma, 113.

Isonandra, 109.

Isopyrum, 86.

Isotoma, 107.

Isotria, 122.

Itea, 97.

Iva, 106.

Ixia, 124.

Ixiolirion, 125.

Ixora, 103.

Jacaranda, 113.

Jacksonia, 95.

Jacobinia, 114.

Jacquemontia, 111.

Jacquinia, 109.

Jamesia, 97.

Janusia, 90.

.Taparandiba, 99.

Jasione, 107.

Jasminum, 109i

Jatropha, 119.

Jatrorrhiza, 86.

Jeffersonia, 87.

Joannesia, 119.

Jubsea, 129.

JCGLANpACE/E, 84, 118.

Juglans, 118.

JUNCACE.JE, 85, 129.

Juncus, 129.

Juniperus, 120.

Jussieua, 99.

Justicia, 114.

Kadsura, 86.

Kaempferia, 125.

Kageneckia, 96.

Kalanchoe, 98.

Kalmia, 108.

Keudrickia, 99.

Kennedya, 95.

Kcntia, 130.

Kentiopsis, 130.

Kernera, 88.

Kerria, 97.

Kerstingiella, 95.

Keteleeria, 120.

Kigelia, 113.

Kitaibelia, 90.

Kitchingia, 98.

Klufrfa, 114.

Kniphofia, 127.

Kochia, 116.

Koelreuteria, 92.

Kolkwitzia, 102.

Kopsia, 110.

Kostelelzkya, 90.

Krameria, 95.

Kraussia, 103.

Krigia, 107.

Kuhnia, 107.

Kunzea, 99.

Kydia, 89.

LABIATE, 83, 115.

Laburnum, 94.

Lacaena, 123.

Lachenalia, 128.

Lactuca, 107.

Lselia, 122.

Lseliocattleya, 122.

Lagenaria, 100.

Lagerstroemia, 99.

Lagetta, 117.

Lagunaria, 89.

Lagurus, 134.

Lamarckia, 134.

Lamium, 116.

Landolphia, 111.

Lantana, 114.

Lapageria, 126.

Lapeyrousia, 124.

Lardizabala, 87.

LAHDIZABALACE/E, 80, 87.

Larix, 120.

Lasthenia, 106.

Latania, 129.

Lathyrus, 94.

LACRACE/E, 84, 117.

Laurelia, 117.

Lauras, 117.

Lavandula, 115.

Lavanga, 91.

Lavatera, 89.

Lawsonia, 99.

Layia, 106.

Lebidieropsis, 118.

LECYTHIDACE.S:, 82, 99.

Lecythis, 99.

Ledum, 108.

Leea, 92.

LEEACEJE, 81.

LEGUMINOS/E, 82, 93.

Lciophyllura, 108.

Leitneria, 118.

LEITNEREACE/E, 84, 118.

Lemaireocereus, 101.

Lemna, 131.

LEMNACE/E, 85, 131.

Lenophyllum, 98.

Lens, 94.

LENTIBULARACE^E, 83, 113.

Leonotis, 116.

Leontice, 87.

Leontodon, 107.

Leontopodium, 105.

Lepachys, 106.

Lepanthes, 123.

Lepidagathis, 114.

Lepidium, 87.

Leptactina, 103.

Leptarrhena, 98.

Leptocarpha, 107.

Leptochilus, 136.

Leptochloa, 134.

Leptocodon, 108.

Leptodermis, 103.

Leptopteris, 135.

Leptospermum, 98.

Leptosyne, 106.

Leptotes, 122.

Lespedeza, 94.

Lettsomia, 111.

Leucadendron, 117.

Leucaena, 94.

Leuchtenbergia, 100.

Leucocoryne, 128.

Leucocrinum, 127.

Leucojum, 124.

Leucophyllum, 112.

Leucostegia, 136.

Leucothoe, 108.

Levisticum, 101.

Lewisia, 89.

Leycesteria, 102.

Liatris, 105.

Libertia, 124.

Libocedrus, 120.

Licuala, 129.

Lightfootia, 108.

Ligusticum, 101.

Ligustrum, 110.

LILIACE/E, 85, 126.

Lilium, 128.

Limatodes, 122.

LlMNANTHACE^E, 81, 90.

Limnanthes, 90.

Limnobium, 121.

Limnocharis, 132.

I /in 11 in hi, 91.

LlNACE/E, 81, 90.

Linaria, 112.

Lindelofia, 111.

Lindenbergia, 113.

Linntea, 102.

Linospadix, 130.

Linosyris, 105.

Liiiuin, 90.

Liparis, 122.

Lippia, 114.

Liquidambar, 98.

Liriodendron, 86.

Liriope, 127.

Lisianthus, 110.

Lissochilus, 122.

Listera, 122.

Listrostachys, 123.

Litchi, 92.

Lithospernium, 111.

Lithrcea, 93.

Litsea, 117.

Littonia, 128.

Livistona, 129.

Loasa, 100.

LOASACE/E, 82, 100.

Lobelia, 107.

LOBELIACE/E, 82.

Lodoicea, 129.

Lceselia, 111.

Logania, 110.

LoGANIACEjE, 83, 110.

Loiseleuria, 108.

Lolium, 134.

Lomatia, 117.

Lomatium, 101.

Lomatophyllum, 127.

Lonas, 106.

Lonchitis, 136.

Lonchocarpus, 95.

Lonicera, 102.

Lopezia, 99.

Lophanthus, 115.

Lophocereus, 100.

Lophophora, 100.

LOKANTHACE/E, 84, 117.

Loranthus, 117.

Loropetalum, 98.

Lotus, 94.

Loxoscaphe, 136.

Luculia, 103.

Lucuma, 109.

Ludwigia, 99.

Lueddemannia, 123.

Luehea, 90.

Luetkea, 96.

Luffa, 100.

Luisia, 123.

Lunaria, 88.

Lupinus, 94.

Lycaste, 122.

Lychnis, 89.

Lycium, 112.

Lycopersicum, 112.

LYCOPODIACE.E, 85, 134.

Lycopodium, 134.

Lycoris, 124.

Lygodium, 135.

Lyonia, 108.

Lyonothamnus, 97.

Lysichitum, 131.

Lysiloma, 93.

Lysimachia, 109.

Lysionotus, 114.

LYTHRACE/E, 82, 99.

Lythrum, 99.

Maackia, 94.

Maba, 109.

Mabea, 119.

Macadamia, 117.

Macaranga, 119.

Macfadyenia, 113.

Macleania, 108.

Madura, 118.

Macodes, 122.

Macroplectrum, 123.

Macroscepis, 110.

Macrozamia, 120.

Maddenia, 97.

Madia, 106.

Mx-sa, 109.

Magnolia, 86.

MAGNOLIACE/E, 80, 86.
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Mahernia, 90.

Mahonia, 87.

Maianthemum, 127.

Malacoearpus, 100.

Malcomia, 88.

Mallotus, 119.

Malope, 89.

Malpighia, 90.

MALPIGHIACE^E, 81, 90.

Malva, 90.

MALVACE.E, 81, 89.

Malvastrum, 90.

Malvaviscus, 89.

Mammea, 89.

Mammillaria, 100.

Mandevilla, 111.

Mandragora, 112.

Manettia, 103.

Mangifera, 92.

Manicaria, 131.

Manihot, 119.

Mapania, 133.

Maprounia, 119.

Maranta, 125.

MARANTACE.E, 85, 125.

Marattia, 135.

MARATTIACE.E, 85, 135.

Margyricarpus, 97.

Marica, 124.

Marrubium, 115.

Marsdenia, 110.

Marshallia, 106.

Marsilea, 136.

MARSILEACE^:, 85, 136.

Martinezia, 129.

Martynia, 114.

MARTYNIACE^E, 83, 114.

Masdevallia, 122.

Massangea, 126.

Massonia, 128.

Matricaria, 107.

Matteuccia, 136.

Matthiola, 88.

Maurandia, 112.

Mauritia, 129.

Maxillaria, 123.

Maximiliana, 129.

Maximilianea, 88

Maytenus, 92.

Mazus, 113.

Meconopsis, 87.

Medeola, 128.

Medicago, 95.

Medinilla, 99.

Megaclinium, 123.

Megarrhiza, 100.

Melaleuca, 98.

Melanthium, 128.

Melaspharula, 124.

Melastoma, 99.

MELASTOMACE.E, 82, 99.

Melia, 91.

MELIACE.E, 81, 91.

MEHANTHACE^E, 81, 92.

Melianthus, 92.

Melica, 134.

Melicocca, 92.

Melilotus, 95.

Melinis, 134.

Meliosma, 92.

Melissa, 116.

Melittis, 115.

Melothria, 100.

Meniscium, 136.

MENi8PERMACE.fi, 80, 86.

Menispermum, 86.

Mentha, 116.
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Osmunda, 135.
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Pteris, 135.

Pterocactus, 101.

Pterocarpus, 95.

Ptcrocarya, 118.

Pteroreltis, 118.

Pterolobium, 95.

Pteronia, 107.

Pterospermum, 90.

Ptcrostylis, 123.

Pterostyrax, 109.

Ptychoccocus, 131.

Ptychoraphis, 131.

Ptychospcrma, 130.

Pueraria, 94.

Pulmonaria, 111.

Pultensea, 94.

Punica, 99.

PI-NICACE*, 82, 99.

Purshia, 97.

Puschkinia, 128.

Putranjiva, 118.

Puya, 126.

Pynanthemum, 116.

Pycnostachys, 116.

Pyracantha, 96.

Pyrcnacantha, 85.

Pyrethrum, 107.

Pyrola, 108.

PYROLACEJE, 83, 108.

Pyrostegia, 113.

Pyrularia, 117.

Pyrus, 97.

Pyxidanthera, 109.

Quamoclit, 111.

Quassia, 91.

Quekettia, 123.

Qucrcus, 119.

Quesnelia, 126.

Quillaja, 96.

Quisqualis, 98.

Raclcrniachia, 113.

Radicula, 88.

Rajania, 123.

Kamonda, 114.

Randia, 103.

Rancvea, 131.

RA.NUNCULACE^E, 80, 86.

Ranunculus, 86.

Raphanus, 87.

Raphiolepis, 97.

Raphionacme, 110.

Rathbunia, 101.

Rauvvolfia, 110.

Ravcnala, 125.

Ravenia, 91.

Reevcsia, 90.

Rchmaimia, 113.

Reiucckia, 127.

Reinwardtia, 90.

Rrminthera, 123.

Renealmia, 125.

K.M <la, 88.

RESEDACE.E, 80, 88.

RESTIACE.E, 85.

Restio, 85.

Restrepia, 122.

Reynosia, 92.

Rhabdothamnus, 114.

RHAMNACE.E, 81, 92.

Rhamnella, 92.

Rhamnus, 92.

Rhuphidophora, 131.

Rhajiidophyllum, 129.

Rhapis 129.

10

Rhcedia, 89.

Rheum, 117.

Rhexia, 99.

Rhipidopteris, 135.

Rliipsalis, 100.

Kliizophora, 98.

RHIZOPHOKACE^E, 82, 98.

Rhodochiton, 112.

Rhododendron, 108.

Rhodoleia, 98.

Rhodomyrtus, 99.

Rhodorhiza, 111.

Rhodothamus, 108.

Rhodotypus, 97.

Rhoeo, 129.

Rhopaloblaste, 130.

Rhopalostylis, 130.

Rhus, 93.

Rhynchauthus, 125.

Rhynchosia, 95.

Rhynchospora, 133.

Rhynchostylis, 123.

Ribes, 97.

Ricinodendron, 119.

Ricinus, 118.

Rigidella, 124.

Rivina, 116.

Robinia, 95.

Rochea, 98.

Rodgersia, 98.

Rodriguezia, 123.

Rcettlera, 114.

Rohdea, 127.

Rollinia, 86.

Romneya, 87.

Romulea, 124.

Rondeletia, 103.

Rosa, 97.

ROSACES, 82, 96.

Roscheria, 130.

Roscoea, 125.

Rosmarinus, 115.

Rothrockia, 110.

Rottbct'llia, 134.

Roupala, 117.

Royena, 109.

Roystonea, 130.

Rubia, 103.

RUBLACE.E, 82, 102.

Rubus, 97.

Rudbeckia, 106.

Ruellia, 114.

Rulingia, 90.

Rumex, 117.

Rungia, 114.

Rupicola, 108.

Ruscus, 126.

Russelia, 112.

Ruta, 91.

RUTACEJ3, 81, 90.

Sabal, 129.

Sabbatia, 110.

SABIACE^E, 81, 92.

Saccharum, 133.

Saccolabium, 123.

Sagina, 89.

SaRittaria, 132.

Saint pa> ilia, 114.

SALICACE.E, 84, 119.

Salicornia, 116.

Salix, 119.

Salpichroa, 112.

Salpiglossis, 112.

Salpinga, 89.

Salsola, 116.

Sal via, 115.

Salvinia, 136.

SALVINIACE^E, 85, 136.

Sambucus, 102.

Sanchezia, 114.

Sandersonia, 128.

Sanguinaria, 87.

Sanguisorba, 97.

Sanicula, 101.

Sansevieria, 127.

SANTALACE^E, 84, 117.

Santalum, 117.

Santolina, 106.

Sanvitalia, 106.

SAPINDACE/E, 81, 92.

Sapindus, 92.

Sapium, 119.

Saponaria, 89.

SAPOTACE.E, 83, 109.

Saraca, 95.

Sarcanthus, 123.

Sareocephalus, 103.

Sarcochilus, 123.

Sarcoeocca, 119.

Barcodes, 108.

Sarcopodium, 123.

Sargentodoxa, 87.

Sarracenia, 87.

SARRACENIACE.E, 80, 87.

Sassafras, 117.

Satureia, 116.

Satyrium, 123.

Sauromatum, 131.

Sauropus, 118.

SAURURACE.E, 84, 117.

Saururus, 117.

Saussurea, 107.

Saxifraga, 98.

SAXIFRAGACE^E, 82, 97.

Scabiosa, 103.

Scuevola, 85.

Scandix, 101.

Scaphosepalum, 122.

Scaphyglottis, 123.

Schaueria, 114.

Scheelea, 129.

Scheeria, 113.

Schefflera, 102.

Schima, 89.

Schinus, 92.

Schismatoglottis, 131.

Sohizaja, 135.

SCHIZ^EACE^E, 85, 135.

Schizandra, 86.

Schizanthus, 112.

Schizoeodon, 109.

Schizolobium, 95.

Schizopetalon, 88.

Schizophragma, 97.

Schizostylis, 124.

Schlimmia, 123.

Schlumbergera, 100.

Schomburgkia, 122.

Schotia, 95.

Schrankia, 94.

Sciadopitys, 120.

Scilla, 128.

Scindapsus, 131.

Scirpus, 133.

Sclerocarpus, 106.

Scolymus, 107.

Scopolia, 112.

Scorpiurus, 95.

Scorzonera, 107.

Scrophularia, 112.

SCROPHULARIACE.E, 83, 1

Scutellaria, 115.

Scuticaria, 123.

Scyphanthus, 100.

Sebastiana, 119.

Secale, 134.

Sechium, 100.

Securinega, 118.

Sedum, 98.

SELAGINACE.E, 114.

Selaginella, 134.

SELAGINELLACE*:, 85, 134.

Selenia, 88.

Selenicereus, 101.

Selinum, 101.

Semecarpus, 92.

Semele, 126.

Sempervivum, 98.

Senebiera, 87.

Senecio, 107.

Sequoia, 120.

Serapias, 121.

Serenaea, 129.

Sericocarpus, 105.

Serissa, 103.

Serjania, 92.

Serratula, 105.

Sesamum, 114.

Sesbania, 95.

Seseli, 101,

Sesuvium, 101.

Setaria, 133.

Severinia, 91.

Seymeria, 113.

Shepherdia, 117.

Shortia, 109.

Sibbaldia, 97.

Sibirsea, 96.

Sibthorpia, 113.

Sicana, 100.

Sicyos, 100.

Sida, 90.

Sidalcea, 89.

Sideritis, 116.

Sideroxylon, 109.

Sievekingia, 123.

Sigmatostalix, 123.

Silene, 89.

Silphium, 106.

SlMARUBACE,, 81, 91.

Simmondsia, 119.

Sinningia, 113.

Sinofranchetia, 87.

Sinomenium, 86.

Sinowilsonia, 98.

Siphocampylus, 107.

Sisyrinchium, 124.

Sium, 101.

Skimmia, 91.

Smelowskia, 88.

Smilacina, 127.

Smilax, 126.

Smodingium, 93.

Sobolewskia, 87.

Sobralia, 122.

SOLANACE^E, 83, 112.

Solandra, 112.

Solan i mi. 112.

Soldanella, 109.

Solea, 88.

Solenanthus, 111.

Solenidium, 123.

Soiidago, 105.

Sollya, 88.

Sonchus, 107.

Sonerila, 99.

Sophora, 94.
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Sophronitis, 122.

Sorbaria, 96.

Sorbus, 96.

Sorindeia, 93.

Sparaxis, 124.

Sparmannia, 90.

Spartina, 134.

Spartium, 94.

Spathelia, 91.

Spathiphyllum, 131.

Spathodca, 113.

Spathoglottis, 122.

Spathyema, 131.

Specularia, 107.

Spergula, 89.

Sphseralcea, 89.

Sphserocodon, 110.

Sphedamnocarpus, 90.

Sphenopholis, 134.

Spigelia, 110.

Spilanthes, 106.

Spinacia, 116.

Spiraea, 96.

Spiranthes, 122.

Spondias, 93.

Sporobolus, 134.

Spraguea, 89.

Sprekelia, 124.

Stachys, 116.

Stachytarpheta, 114.

STACHYURACE^E, 81, 89.

Stachyurus, 89.

Stackhousia, 92.

STACKHOUSIACE.S:, 81, 92.

Stadmannia, 92.

Stangeria, 120.

Stanhopea, 123.

Stanleya, 88.

Stapelia, 110.

Staphylea, 92.

STAPHYLEACE.S:, 81, 92.

Statice, 109.

Stauntonia, 87.

Stauropsis, 123.

Staurostigma, 132.

Steironema, 109.

Stelis, 123.

Stellaria, 89.

Stenandrium, 114.

Stenanthium, 128.

Stenia, 123.

Stenocarpus, 117.

Stenomesson, 125.

Stenorrhynchus, 122.

Stenospernmtn i 131.

Stenotaphrum, 133.

Stephanandra, 96.

Stephanotis, 110.

Sterculia, 90.

STERCULIACE^E, 81, 90.

Stereospermum, 113.

Sternbergia, 124.

Stevensonia, 130.

Stigmaphyllon, 90.

Stillingia, 119.

Stipa, 134.

Stokesia, 105.

Stranvsesia, 96.

Stratiotes, 121.

Strelitzia, 125.

Streptocalyx, 126.

Streptocarpus, 114.

Streptopus, 127.

Streptosolen, 112.

Strobilanthes, 114.

Stromanthe, 125.

Strophanthus, 111.
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Valcrianella, 103.

Vallaris, 110.

Vallisneria, 120.

Vallota, 124.

Vancouveria, 87.

Vanda, 123.

Vandopsis, 123.

Vangueria, 103.

Vanilla, 122.

Veitchia, 130.

Vellozia, 125.

VELLOZIACE.E, 85, 125.

Veltheimia, 128.

Vcnidium, 107.

Veratrum, 128.

Vcrbascum, 112.

Verbena, 114.

VERBENACE.E, 83, 114.

Verbesina, 106.

Vernonia, 105.

Veronica, 113.

Verschaffeltia, 130.

Vesicaria, 88.

Vetiveria, 133.

Viburnum, 102.

Vicia, 94.

Victoria, 87.

Vigna, 94.

Viguiera, 106.

Villarsia, 110.

Viminaria, 94.

Vinca, 110.

Vincetoxieum, 110.

Viola, 88.

VIOLACE.E, 80, 88.

Viscum, 117.

Visnea, 89.

VITACE*;, 81, 92.

Vitex, 114.

Vitis, 92.

Vittadinia, 105.

Vittaria, 135.

Vochysia, 85.

VOCHYSIACE^E, 85.

Vouapa, 95.

Vriesia, 126.

Waitzia, 105.

Waldsteinia, 97.

Wallichia, 130.

Warpuria, 114.

Warrea, 122.

Warscewiczella, 123.

Washingtonia, 129.

Watsonia, 124.

Wedelea, 107.

Welfia, 131.

Welwitschia, 120.

Westringia, 115.

Whipplea, 97.

Whitfieldia, 114.

Wigandia, 111.

Wikstroemia, 117.

Wilcoxia, 101.

Wistaria, 95.

Wiltia, 100.

Woodsia, 136.

Woodwardia, 136

Wulfenia, 113.

Xanthisma, 105.

Xanthoceras, 92.

Xanthorrhiza, 86.

Xanthorrhcea, 127.

Xanthosoma, 131.

Xanthoxylum, 91.

Xeranthemum, 105.

Xerophyllum, 128.

Ximenia, 91.

Xylobium, 123.

Xylopia, 86.

Xylosma, 88.

Yucca, 127.

Zalacca, 131.

Zaluzania, 107.

Zaluzianskya, 112.

Zamia, 120.

Zannichellia, 132.

Zantedeschia, 131.

Zauschneria, 99.

Zea, 133.

Zebrina, 128.

Zelkova, 118.

Zenobia, 108.

Zephyranthes, 124.

Zingiber, 125.

85, 125.

Zinnia, 106.

Zizania, 133.

Zizia, 101.

Zizyphus, 92.

Zygadenus, 128.

Zygocactus, 100.

Zygopetalum, 123.

ZYGOPHTLLACE.E, 81, 90.

Zygophyllum, 90.

NOTE
The foregoing index comprises only the names in the Key, not all those in the

Cyclopedia. It is not intended that the Key shall include every small or incidental
generic entry or paragraph in the volumes, for that would make it more involved and
complicated. (See page 79.) At the end of some of the families the names of other
genera are sometimes given, so far as these small entries were positively determined
when the Key was made, for the purpose of aiding the student to a completer knowl-
edge of the family or of advising him of entries that he might overlook. In the progress
of the work, other minor or outlying or very recently introduced genera will undoubtedlybe inserted, and such new definitions of genera may be made as will necessitate some
shifting of names. All such additional entries will be accounted for, under their proper
families, in the General Index at the close of Vol. VI.



NAME-LIST

ENGLISH EQUIVALENTS OF LATIN NAMES OF SPECIES

The technical or botanical name of a plant is a combination of two words, the generic word, common to the
entire group or genus; the specific or particular word, designating the given species: as Briza maxima, the large
briza, B. minor, the small briza, and B. media, the intermediate briza. The second or species-word usually is an
adjective descriptive of some feature of the plant, although it is sometimes geographical, as Abies sibirica, the
Siberian abies, or commemorative, as A. Fraseri, Eraser's abies. Although the species-word is not always designa-
tive and is sometimes even inapplicable, nevertheless the student is aided if he knows what the word means in

English translation; and the following list is inserted to supply this knowledge for characteristic Latin or Latin-
ized descriptive adjectives (in some cases nouns in the genitive or in apposition) applied to the species of plants.
These words are likely to be used in differing meanings in different genera and as applied by different authors;
in many cases, they dp not follow the usages of classical Latin: therefore a list of this kind cannot be exact or

give all the meanings in which the words may be applied as specific names. The generic names (the first word
in the combination) need not be listed here, for they are not adjectives of description but made-up substantives;
and, moreover, their origins are explained at the entries in the text.

The species-adjective is made to agree with its genus in gender: thus the Latin adjective aureus (golden) takes
the regular masculine termination in Calochortus aureus, because Calochortus is masculine; the feminine termination
in Albuca aurea; the neuter in Acrostichum aureum; in Sorbus it is feminine (S. aurea) even though the generic
name is masculine in form, because most trees are feminine whatever the termination of the name. In the follow-

ing list, for convenience most of the adjectives are printed in the masculine form. The leading exceptions are
those that terminate in -fer and -ger, meaning "bearing," these being given in the feminine form.

The above examples illustrate prevailing terminations of species-words. Other adjectives have other forms,
as niger, nigra, nigrum (black) ; asper, aspera, asperum (rough) ; acaulis, acaule (stemless) ;

the termination -ensis

(belonging to, citizen of), as in canadensis, canadense (not-um). Commemorative personal species-names may be
in the genitive or in the form of an adjective; as Stanhopea Lindleyi, Lindley's stanhopea; Selenipedium Lindley-
anum, Lindleyan selenipedium. If the person's name ends in a hard consonant, the termination (under the
recent Vienna code) is in double ii, as Canna Lambertii. If for a woman, the termination is feminine, as Acacia

Wayx. Substantive names in apposition hold their own termination, and the word in such cases should begin
with a capital letter, if it is a proper name or an old generic name, as Hibiscus Sabdariffa, Artemisia Absinthium,
Begonia Rex. Such words are usually old generic names or prominent vernacular substantives, and they com-
monly record some historical connection of the plant.

In all the regular entries in the Cyclopedia the pronunciation is indicated (see explanation p. xii) ;
but it is

also indicated again in the following lists: when the emphatic syllable is indicated as ending in a vowel and with a

grave accent, the vowel is pronounced long, as aculifo lius, pu milus; when it ends in a consonant and is marked with
an acute accent, the vowel is short, as max imus, arvin sis. There are differences of practice in the pronouncing
of many of the names in this list, but the list represents the method in this Cyclopedia; and if it should so

happen that there are any inconsistencies between the list and the text, it is desired that the list shall hold.

Very many names are compounded from generic or subgeneric names, representing similarity or likeness to.

These the reader will be able to recognize at once, and they need not be entered in this list. Examples are:

achillesefolius, achillea-leaved
; achitteoides, achillea-like

; acrostichoides, acrostichum-like ; bellidiflorus, bellis-flowered ;

lamiifolius, lamium-leaved; xiphioides, xiphium-like; tremuliformis, tremula-formed or -shaped; cacaliopsis,

cacalia-like; atriplicis, atriplex-like; scillaris, scilla-like.

The glossary, beginning page 160, will be helpful in giving other botanical equivalents and in accounting
for other words that are sometimes applied as species-names.

abbrevia tus: abbreviated, shortened.

aborti vus : aborted, parts failing.

abrup tus: abrupt, suddenly changing
in shape or character.

abyssin icus: Abyssinian.
acau Us: stemless.

aceph alus: headless.

acer bus : acerb, harsh or sour (taste).
aceroi des: acer-like, maple-like.
acerd sus: needle-shaped.
acicula ris: needle-like.

acidfs simus: exceedingly sour.

ac idus: acid, sour.

acina ecus : scimetar- or saber-shaped.
a cris: acrid, sharp.
aculea tus: prickly.
acumina tus : acuminate, long-pointed,

tapering.
acutan gulus: acutely or sharply

angled.
acutif idus: acutely or sharply cut.

acutifd lius: acutely leaved, sharp-
leaved.

acutfl obus: acutely lobed.

acutipet alus: petals acute or sharp
(pointed).

acu tus: acute, sharp-pointed.
admirab ilis: admirable, noteworthy.
adna tus: adnate, joined to.

adpres sus: pressed against.
adscen dens: ascending.
adsur gens: rising to an erect posi-

tion, ascending.
adun cus: hooked.
ad venus: newly arrived, adventive.

aegypti acus: Egyptian.
Jem ulus: emulative, imitating.
ae neus: brazen, bronze-colored.

aequinortia lis: pertaining to the equi-
nox.

aequipet alus: equal-petaled.

aerugind sus: rusty, rust-colored.

cestiva lis : summer.
aesti vus: summer.
aethiop icus: Ethiopian, African.

aff! nis: related (to another species).

(148)

africa nus: African.

agavoi des: Agave-like.

ageratoi des: agoratum-like.

aggrega tus: aggregate, clustered.

agrt rius: of the fields.

agres tis: of 01 pertaining to the

adds.
aizoJ des: aizoon-like (Aizo on, an

evergreen or tenacious plant).
ala tus: winged.
albes cens: whitish, becoming white.
al bicans: whitish.

albicau lis: wnite-stemmed.
al bidus: white.

albiflo rus: white-flowered.

al bifrons: white -fronded, white-
lii'rhaged.

albispi nus: white-spined.
albocinc tus: white-girdled, white-

crowned.

albospi cus: white-spiked.
al bus: white.

alcic6r nis: elk-horned.
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alep picus: of Aleppo (in Syria).

allia ceus: of the alliums, garlic-like.

aloi des: aloe-like.

alpes tris: alpine.

alpi nus: alpine.

alta icus: of the Altai Mts. (S. Siberia).

alter nans : alternating.

alter nus: alternating, alternate.

al tifrons: tall-fronded or -herbaged.
altis simus: very tall, tallest.

al tus: tall.

amab ilis: lovely.
ama rus: hitter.

ambig uus: ambiguous, doubtful.

amelloi des: amellus-like.

america nus: American.

amethys tinus: amethystine, violet -

rolored.

amde nus: charming, pleasing.

amphib ius: amphibious, growing both
in water and on land.

amplexicau lis: stem-clasping.

amplis simus: most or very ample.
am plus: ample, large, extended.

amuren sis: of the Amur River region

(E. Siberia).

amygdal inus: pertaining to or like

amymlalus.
anacan thus: without spines.

anatol icus: of Anatolia (Asia Minor).
an ceps: two-headed, two-edged.
andic olus: native of the Andes.
andi nus: Andine, Andian, pertaining

to the Andes.

andr&g ynus : wit h both staminate

and pistillate flowers in one cluster.

anfractuo sus: twisted.

an glicus: English, pertaining to Eng-
land.

angui nus: snaky, pertaining to ser-

pents.

angula ris: angular, angled.

angula tus: angular, angled.

angulo sus: angular, angled.

angustus: narrow.
annot inus: year-old.
annula ris: annular, ringed.
annula tus: annular.

an nuus : annual, living but one year.
anom alus: anomalous, out of the

ordinary or usual.

antillS ris: of the Antilles (W. Indies).

antip odum: of the antipodes.

antiqud rum: of the- ancients.

ant! quus: ancient.

apenni nus: pertaining to the Apen-
nines (Italy).

aper tus: uncovered, bare.

apet alus: without petals.

aphyl Ius: leafless.

apicula tus: apiculate, tipped with a
point.

appendicula tus: appendaged, bearing
an extension or additional part or

process.

applana tus: flattened.

applica tus: joined, attached.

ap terus: wingless,

aquat icus, aquat ilis: aquatic,
a queus: aqueous, watery,

aquili nus : aquiline, pertaining to the

ralilr.

arab icus: Arabian.
arachnoi des: spider-like, cobwebby,
arbores cens: becoming tree-like,

woody.

arbo reus: tree-like.

arc ticus: arctic.

arcua tus: Ixjw-like, bowed.
arena rius: of sand or sandy places.
areola tus: arcolate, pitted.

argenta tus: silvery, silvered.

argen teus: silvery.

argophyl Ius: silver-leaved.

argu tus: sharp-toothed.

argyras us: silvery.

ar idus : arid.

arieti nus: like a ram's head.

arista tus: aristate, bearded.

aristo sus: bearded.

arma tus: armed (as with thorns).
aroma t icus: aromatic.

arrect us: raised up, erect.

articula tus: articulated, jointed.
arundina ceus: reed-like.

arven sis: pertaining to cultivated

fields.

a seen dens: ascending.
asiat icus: Asian.

as per: rough.

aspera tus: rough.

aspericau lis: rough-stemmed.
asper rimus: very rough.
assim ilis: similar, like to.

assur gens: assurgent, clambering.
a ter: coal-black.

atlant icus: Atlantic, growing in At-
lantic regions.

atra tus: blackened.

atropurpu reus: dark purple.
atror ubens: dark red.

atrosanguin eus: dark blood-red.

atrov irens: dark green.
attenua tus: attenuated, produced to

a point.
at ticus: pertaining to Attica or

Athens, Greek.

augustis simus: very notable.

august us: august, notable, majestic.
aurant! acus: orange-red.
aure olus: golden.
ail reus: golden.
auricula tus: auricled, eared.

australien sis: belonging to Australia.

austra lis: southern.

austri acus: Austrian.

autumna lis: autumnal.
axilla ris: axillary, borne in the axils,

pertaining to the axils.

azu reus: azure, sky-blue.

bacca tus: berried.

baccif era: berry-bearing.
balear icus: Balearian, of the Balearic

Islands.

balsa meus: balsamic, balsam-like,
with balsam odor.

balsamif era: balsam-bearing.
bambusoi des: bambusa-like, bam-

boo-like.

banat icus: of Banat (S. Hungary).
barbaden sis: of Barbadoes.
bar barus: foreign, from a strange

country.
barba tus: barbed, bearded.

barbig era: Ix'aiing barbs or beards.

basila ris: pertaining to the base or

bottom.
be! Ius: handsome.
benedic tus: blessed.

benghalen sis: of Bengal (E. India).
betulol des: Retula-like, birch-like.

bicaiina tus: twice-keeled, with two
keels.

b!c olor: two-colored.

bicor nip: two-horned.
bicornu tus: two-horned.
bidenta tus: two-toothed.
bien nis: biennial, living only two

years.
btt idus: twice cut, in two parts.
bifid rus: two-flowered.
bifurca tus: twice-forked.

bigib bus: with two swellings or pro-

jections.

biglu mis: two-glumed.
bfj ugus: yoked two together, joined,

fastened together.
bfl obus: two-lobed.

binS tus: twin, double, two-and-two.
biner vis: two-nerved.
binocula ris: binocular, two-eyed, two-

spotted.

biparti tus: two-parted.

bipet alus : two-petaled.

bipinnatif idus : bipinnatifid, twice
pinnately cut.

bipinna tus: bipinnate, twice pinnate.

bipuncta tus: two-spotted.
bisec tus: cut in two parts.

bispino sus: two-spined.
biternj tus: twice ternate.

blan dus: bland, mild.

bd nus: good.
borb6n icus: of Bourbonne (in N. E.

France).
borea lis: northern.

botryoi des: cluster-like, grape-like.
brachia tus: brachiate, branched at

right angles.

brachyp odus: short-stalked.

bractea tus : bracteate, bearing bracts.

bracted sus: bract-bearing.
brevicau lis: short-stemmed.
brev ifrons: short-fronded, short-

leaved.

brev ipes: short-footed, as with short

pedicel or petiole.

breviros tris: short-beaked.

bre vis: short.

brevise tus: shoit-bristled.

brevis pathus : short-spathed.
brevis simus: very short, shortest.

brilliantis simus: most brilliant, very
brilliant.

brun neus: deep brown.

buceph alus: ox-headed.

bufo nius: pertaining to the toad.

bulbif era: bulb-bearing.
bulbo sus: bulbous.

bulli tus: inflated, swelling, puckered,
bullate.

byzanti nus: Byzantine (of the Con-

stantinople region).

cserules cens: becoming or turning
dark blue.

ca?ru leus: cerulean, dark blue.

cae sius: liluish gray.

csespitosus: cespitose, tufted, grow-
ing in low dense flumps.

caf fer, caffra: Kafir.

calab ricus: from ralabria(in S.Italy).

calathi nus: haskct-like.

calcara tus: spurred, with spurs.

calca reus, of or pertaining to lime.

callo sus: thifk-skinncd, with callosi-

ties.
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cal vus: bald, hairless.

calve inus: caljx-like.

calycula tus: calyx-like, calyx-bear-

ing, fruit inclosed in a calyx.
cam bricus: Cambrian, Welsh.

campanula tus: campanulate, bell-

shaped.

campes tris: of the fields 01 plains.

canaden sis: Canadian.
canalicula tus: channeled, grooved.
canarien sis: of the Canary Isls.

can dicans: white, hoary, particularly

white-hairy or white-woolly.
candidis simus: very white-hairy or

hoary.
cantab ricus: from Cantabria (in

Spain) .

can didus : white, white-hairy, shining.
canes cens: gray-pubescent.
ca nus: ash-colored, hoary.

capen sis: of the Cape (of Good Hope).
capilla ris: hair-like.

capreolil tus: winding, twining.

capsula ris: capsular.
cardina lis: cardinal.

carina tus: keeled.

car neus: flesh-colored.

carno sus: fleshy.

carolinia nus: Carolinian, pertaining
to North or South Carolina, or in-

definitely to the Carolinas.

carpath icus : of the Carpathian region

(Europe).

cartilagln eus: like cartilage.

caryophylla ceus: clove-like; perhaps
also pertaining to the pink family.

cashmeria nus: of Cashmere (Asia).
cathar ticus: cathartic.

cathaya nus: of Cathay (China).
caucas icus: belonging to the Cau-

casus (mountain region between
the Black and Caspian Seas).

cauda tus: caudate, tailed.

caules cens: caulescent, having a
stem or stems.

rauliflo rus: stem-flowered. -

cenfs ius: of Mt. Cenis (between
France and Italy).

cephala tus : headed, bearing heads.
cerasifor mis: cherry-formed.
ceref6 lius : wax-leaved.
cerif era: wax-bearing.
cer nuus: bending forward, inclined,

drooping, nodding.
ceylan icus: of Ceylon; same as zey-

lanicus.

chalcedon icus: of Chalcedon (on the

Bosphorus).
chilen sis : belonging to Chile.

chine n sis: belonging to China.
chloran thus: green-flowered.

chrysan thus : golden-flowered.

chrysocar pus: golden-fruited.

chrysophyl Ius: golden-leaved.

chrysos tomus: golden-mouthed,
golden-throated.

cilii ris: ciliate, fringed with hairs on
the margin.

cilia tus: ciliate, hairy fringed.
cilic icus: of Cilicia (in S. E. Asia

Minor).
cine tus: girded, girdled.

cine reus: ash-colored.

cinnabar! nus: cinnabar-red.

cinnamo meus: cinnamon-brown.
circina tus: circinate, coiled.

cirrho sus: r rn> trilled.

citra tus: citms-like.

citri nus: citron-colored or -like.

clandest! nus: concealed.

clava tus: clavate, club-shaped.
clematid eus: pertaining to or like

clematis.

clypea tus: with a shield.

coccff era: berry-bearing.
coccin eus: scarlet.

cochlea ris: spoon-like.
cochlea tus: spoon-like.
coelesti nus: sky-blue.
cceles tis: celestial, sky-blue.
coll! nus : pertaining to a hill.

colora tus: colored (other than green).
coma tus : with coma or hair.

commu nis: common, general, gre-

garious.

commuta tus: changed or changing.
como sus: with long hair.

compac tus: compact, dense.

complex us : circled, embraced.

complied tus: complicate; page 162.

compres sus: compressed.
comp tus: adorned, ornamented.
c6n cavus: concave, hollowed out.

concin nus : neat, well made.
con color: colored similarly.
conden sus: condensed, crowded.
confer tus: crowded.
confor mis: similar, like to.

confu sus: confused, uncertain (as to

characteristics) .

conges tus: congested, brought to-

gether.

conglomera tus: conglomerate,
crowded together.

conif era : cone-bearing.

conjuga tus: connected, joined to-

gether.
conoid eus: conoid, cone-like.

consul idus: consolidated, solid, sta-

ble.

conspic uus: conspicuous, marked.
constrfc tus: constricted.

contig uus : contiguous, near together.
con tor tus: contorted, twisted.

con trie tus: contracted.

corallifld rus : coral-flowered.

coral linus: coral-red.

corda tus: cordate, heart-shaped.
cordifd lius: cordate-leaved, heart-

leaved.

coria ceus: leathery.
cornicula tus: horned.

cornig era: horn-bearing.
cor nti tus: horned.

corona rius: used for or belonging to

garlands.
corona tus: crowned.

corruga tus: corrugated, wrinkled.
c6r sicus: Corsican (island in the

Mediterranean) .

corticd sus : heavilyfurnished with bark.
coriis cans: vibrating, glittering.

corymbif era: corymb-bearing.

corymbd sus: corymbose.
costa tus: costate, ribbed.

crassicau lis: thick-stemmed.
crassifo lius: thick-leaved.

eras sipes: thick-footed or -stalked.

eras sus: thick, fleshy.

crena tus: crenate, scalloped.
crenula tus: crenulate, somewhat

scalloped.

crepida tus: sandaled, slippered.

crep itans: rattling, rustling.
creta ceus: cretaceous, pertaining to

chalk,

cret icus: of Crete (island in Eastern
Mediterranean).

crini tus: hairy , provided with hair,

cris pus: crisped, curled.

crista tus: cristate, crested.

croca tus: saffron-yellow,
crd ceus: saffron-colored, yellow,
crucia tus: cruciate, cross-like,

crucif era: cross-bearing,
cruen tus: bloody,

crystal linus : crystalline,
cuben sis: Cuban.
cuculla tus: hooded,
cultra tus: cultrate, knife-shaped,
cunea tus : cuneate, wedge-shaped.
cuneifS lius: wedge-leaved.
cuneifor mis: wedge-formed,
cii preus : copper-like or -colored.

curvS tus: curved,

cuspida tus: cuspidate, with a cusp
or sharp stiff point,

cya neus: blue,

cylindra ceus: cylindrical,

cylin dricus: cylindrical,

cymbifor mis : boat-formed,

cymfi sus: cymed, having a cyme or

cymes,
cy preus: copper-like; see cupreus.

dactylif era: finger-bearing.
dahii ricus, davu ricus : Of Dahuria or

Dauria (in Trans-Baikal Siberia,

near the frontier of China).
dalmat icus: Dalmatian (on eastern

side of the Adriatic).
damasce nus: of Damascus.
dasycar pus: thick-fruited.

dealba tus: whitened, white-washed.
deb ilis: weak, frail.

decan drus: ten-stamened.

decapet alus: ten-petaled.
decid uus : deciduous, with parts fall-

ing.

decip iens: deceptive.
declina tus: declined, bent down-

ward.
decolo rans: discoloring, staining.

decompos itus: decompound, more
than once compound or divided.

dec orans: adorning.
deed rus: elegant, comely, becoming.
decum bens: decumbent, reclining at

the base but the top or tips upright.
decur rens: deourrent, as a leaf ex-

tending down the stem.
deflex us: deflexcd, bent abruptly
downward.

defor mis: misshapen, deformed.
delec tus: chosen.

delicatis simus : most or very delicate.

delica tus: delicate, tender.
delicio sus: delicious.

deltoid eus: deltoid, triangular.
demis sus: low, weak.
dendroid eus: tree-like.

densifld rus: densely flowered.

den sus: dense.

denta tus: toothed.
denticula tus: denticulate, slightly

toothed.

dentd sus: toothed.
denuda tus: denuded, naked.
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depaupera tus: depauperate, starved,
dwarfed.

depen dens: hanging down,

depres sus: depressed.
deus tus: burned,
devasta tor: (feminine devasiatrix) :

devastating, laying waste.

diacan thus: two-spined.
diade ma: a diadem, crown.

dian drus: with two stamens.

diaph anus: diaphanous, very thin,

transparent.
dichot omus: forked, two-branched

equally.
dfch rous: of two colors,

dicoc cus: with two berries.

did ymus: in a pair, as of anthers
differ mis : of differing forms,

diffu sus: diffuse, spreading.

digita tus: digitate, compound in

form like the fingers,

dilata tus: dilated, expanded.
di!4 tus: dilated, spread out.

dimidia tus: halved, in two equal

l>:irts.

dim6r phus: dimorphous, two-formed,
di odon: with two teeth,

dioi cus: dioecious.

dipet alus: two-petaled.

diphyllus: two-leaved,

dipsa ceus: of the teasel or Dipsacus.
discoid eus: discoid, rayless.

discolor: of two or of different
colors.

dis par: dissimilar, unlike.

dissec tus: dissected, deeply cut.

dissi'm ilis: dissimilar, unlike,

dissitifld rus: remotely or loosely
flowered.

distd chyus: two-spiked,
dis tans: distant, separate, remote.
dfs tichus: two-ranked, with leaves or

flowers in ranks on opposite sides of

stem.
dis tylus: two-styled.
diur nus: day-flowering,
divarici tus: divaricate, spreading,

widely divergent.
diver gens: diveiging, wide-spreading,
diversiflfi rus : diversely flowered, vari-

able-flowered.

diversifo lius: variable-leaved,

divi sus: divided, separated,
dodecan drus: twelve-stamened.
dolabrifor mis: hatchet- or ax-shaped,
dold sus: deceitful,

domes ticus: domestic, domesticated,

drupa ceus: drupe-like,

drupff era: drupe-bearing,
du bius: dubious, doubtful,

dul cis: sweet.

dumetd rum: of bushes or hedges,
dumd sus: bushy,
du plex: double,

duplica tus: duplicate, double.
durab ilis: durable, lasting.

durac inus: hard-berried,

durius culus : somewhat hard or rough.

ebena ceus: ebony-like,
ebractea tus: bractless.

ebur neus: ivory-white,
echina tus: bristly, prickly,
echinocar pus: prickly-fruited.

echinosep alus: prickly-sepaled.
ecornu tus: hornless.

edu lis: edible.

effii sus: very loose-spreading.
elas ticus: elastic.

el4 tior: taller.

ela tus: tall.

el egans: elegant.

elegantis simus: most elegant, very
elegant.

elephan turn : of the elephants.

ellip ticus: elliptical.

elonga tus: elongated, lengthened.

emargina tus: emarginate, with a
shallow notch at the apex.

emet icus: emetic.

em inens: eminent, prominent.
enneaphyl lus: nine-leaved.

ensa tus: sword-shaped.
ensifo lius: sword-leaved.
ensifor m-s: sword-formed or -shaped.

entomoph ilus: insect-loving.

eques tris: pertaining to the horse.

equi nus : of horses.

erec tus: erect, upright.
erian thus: woolly-flowered.
ericoi des: erica-like, heath-like.

eriocar pus: woolly-fruited.

erioceph alus: woolly-headed.
erfi sus : erose, jagged, as if gnawed.
errat icus: erratic, unusual, sporadic.
erubes cens: blushing.

erythrocar pus: red-fruited.

erythroceph alus: red-headed.

erythrop odus: red-footed, red-
stalked.

erythr&p terus: red-winged.
esculen tus: esculent, edible.

estria tus : without stripes.

etuberd sus: without tubers.

europae us : European.
exalta tus : exalted, very tall.

excava tus: excavated, hollowed out.

excel lens : excellent, excelling.
excel sus: tall.

exci sus : excised, cut away.
ez!g uus: little, small, poor.
exim ius: distinguished, out of the

ordinary.
exitio sus: pernicious, destructive.

exole tus : mature, fully grown, dying
away.

exdt icus: exotic, from another
country.

expan sus: expanded.
exsculp tus: dug out, carved out.

exser tus: exserted, protruding from.

exsur gens : rising up, standing up.
exten sus: extended.
exit dans: exuding.

faba ceus : faba-Uke, bean-like.

falca tus: falcate, sickle-shaped or

scythe-shaped.
falcifo lius: falcate-leaved.

falcifor mis: sickle-formed.

f&l lax: deceptive.
farina ceus: contaimng farina or

starch, or like flour; perhaps also

farinose.

farinif era: farina-bearing.
farino sus: farinose, mealy, powdery.
fascia tus: fasciate, abnormally flat-

tened and broadened.
fasciculi ris: fascicled, clustered,

brought together.
fasciculi tus: fascicled.

fascina tor: fascinating, charming.

fastigia tus : fastigiate, branches erect

and c-lose together.
fastufi sus: proud.
febrif ugus: febrifuge, fever-dispelling.
fenestri lis: with window-like open-

ings.

fe rox: ferocious; very thorny.
fer reus : pertaining to iron.

ferrugin eus: rusty, of the color of

iron rust.

fer tilis: fertile, fruitful.

festi vus: festive, gay, bright.
fibrd sus: fibrous, bearing prominent

fibers.

ficoid eus: fig-like.

filaments sus: filamentous, composed
of threads or bearing threads.

filica tus: fern-like, ferny.
filicifo lius: fern-leaved.

filici nus: fern-like.

filicoi des: fern-like.

filif era: bearing filaments'or threads.

filifo lius: thread - leaved, with leaves
cut into thread-like divisions.

filifor mis: filiform, thread-like.

ffl ipes: with stalks thread-like.

fimbria tus: fimbriated, fringed.
firma tus: firm, made firm.

fir mus: firm, strong.
fissifo lius: split-leaved.
fis silis: fissile, cleft or split.

fis sus: cleft, split.

fistulo sus: fistular, hollow-cylin-
drical.

flabella tus: fiabellate, with fan-like

parts.
flabellifor mis: fan-formed.
flac cidus: flaccid, soft.

flagella ris: flagellate, whip-like.

flagclla tus: whip-like.

flagellifor mis: whip-formed.
flagel lum: a scourge or flail.

flam meus: flame-colored.

flaves cens: yellowish, becoming yel-
low or yellowish.

flavic omus : yellow-wooled or -haired.

flav idus: yellow, yellowish.

flavispi nui : yellow-spined.
flavis simus : very yellow, deep yellow.
fla vus: yellow.
flex ilis : flexible, pliant.

flexud sus : flexuose, tortuous, zig-zag.
flocco sus: woolly.
fld re-al bo : with white flowers.

florentl nus: Florentine.

fl6 re-pie no: with full or double
flowers.

floribun dus: free-flowering, bloom-
ing profusely.

flor idus: flowering, full of flowers.

flu itans: floating.

fluvial ilis: pertaining to a river.

fcjem ina: female.

fcenicula ceus: fennel-like.

fcetidis simus: very fetid.

feet idus: fetid, bad-smelling.
folia tus: with leaves.

foliola tus: with leaflets.

foli6 sus: leafy, full of leaves.

follicula ris: bearing follicles, fol-

licled.

forfica tus: shear-shaped.
formicaefor mis: ant-shaped, ant-like.

formosi's simus: most or very beau-

tiful.

formo sus: beautiful, handsome.
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fovea tus: pitted.

frag ilis: fragile, brittle.

fri grans: fragrant, odorous.
fragrantis simus : very fragrant.
frax in eus: fraxinous, like Fraxinus

or ash trees.

frig idus: cold, of cold regions.
frondd sus: fronded, leafy.
fructif era: fruit-bearing, fruitful.

fructfg enus: fruitful.

fruts cens: shrubby, bushy.
fruticd sus : fruticose, shrubby, bushy.
fucS tus: painted, dyed.
fu gax: swift.

ful gens: shining, glistening.

fulg idus: fulgid, shining.

fuligind sus: black - painted or -col-

ored, sooty.
fulves cens: fulvous or becoming ful-

vous.
fulvus: fulvous, tawny, orange-gray-

yellow.
funS lis: of a rope or cord.

fu nebris : funereal.

fungo sus: fungous, pertaining to a

fungus, spongy.
funicula tus: of a slender rope or

cord; with a funicle (stalk of an
ovule or seed).

fur cans: forked.

furca tus: furcate, forked.

fus cus: fuscous, brown, dusky.
fusifor mis: spindle-shaped.

galericula tus: helmet-like.

gal licus: of Gaul or France; also per-

taining to a cock or rooster.

gandaven sis: belonging to Ghent,
Belgium.

gargan icus: belonging to Gargano
(Eastern Italy).

gel idus: ice-cold.

gemina tus: twin.

geminiflo rus: twin-flowered.

gemma tus: gemmed, jewelled; also

bearing buds.

gemmff era: bud-bearing.

genevSn sis: belonging to Geneva.

genicula tus: jointed, kneed.

geoi des: of the earth.

geome't ricus : geometrical, in a pat-
tern.

german icus: German, of Germany.
gibber 6 sus: humped, hunchbacked.

gibbiflo rus: gibbous-flowered.

gibbd sus : swollen on one side.

gib bus: gibbous, swollen on one side.

gigante us: gigantic, very large.

gigant icus: gigantic.

gi gas: of giants, immense.

glabel lus: smoothish.

glS ber: glabrous, smooth.

glaber rimus : most smooth, smoothest.

glabra tus : somewhat glabrous or

smooth.

glabres cens: smoothish, or becoming
so.

glaciS lis: icy, frozen.

gladia tus: sword-like.

glandulif era: gland-bearing.
glandule sus: glandular.

glastifd lius: with leaves like' the

dyer's woad (Isatis, once called

Glastum).
glauces cens: glaucescent, becoming

glaucous.

glaucifd lius: glaucous-leaved.

glaucophyl lus: glaucous-leaved.

glau cus: glaucous, with a bloom,
grayish.

globdsus: globose, spherical, nearly
or quite globular.

globula ris: of a little ball or sphere.

globulif era: globule-bearing, globe-

bearing.

globuld sus: globuled, like a little ball.

glomera tus: glomerate, clustered.

glorio sus: glorious, superb.

gluma ceus: glumed, with glumes or

glume-like structures.

glutino sus: glutinous, gluey, sticky.

gongyld des: roundish.

gracilen tus : slender.

grac ilis: graceful, slender.

gracfl limus: graceful, very slender.

gra cus: of Greece, Greek.

gramin eus: grassy, grass-like.

graminifS lius: grass-leaved.

gran diceps: large-headed.

grandicus pis: with large cusps or

points.

grandidenta tus: large- 01 big-toothed.

grandifld rus: large-flowered.

grandifd lius: large-leaved.

grandifor mis: on a large scale, of a

big kind.

grandipuncta tus: with large spots.

gran dis: large, big.

granula tus: granulate, covered with
minute grains.

granule sus: granulate, granulose.

gratis simus: very pleasing or agree-
able.

gra tus : pleasing, agreeable.

grave olens: heavy-scented.
groenland icus: of Greenland.

guianen sis: of Guiana (South
America).

guineen sis: of Guinea (Afiica).

gummif era: gum-bearing.
guttsl tus: spotted, speckled.

gymnocar pus: naked-fruited.

gy rans : gyrating, revolving in a circle.

hseman thus: blood-red-flowered.

hama tus: hooked.
hamo sus: hooked.

harpophyl lus: sickle-leaved.

hasta tus: hastate, spear-shaped.
hastif era: spear-bearing.
hast! lis : of a javelin or spear.
hebecar pus: pubescent-fruited.
hedera ceus: of the ivy (Hedera).
helian thus: sunflower.

helvet icus: Swiss, of Helvetia
(Switzerland).

hel volus : pale yellow.

hemisphsr icus: hemispherical.
heptaphyl lus: seven-leaved.

herba ceus: herbaceous, dying to the

ground and not woody.
herbario rum: of the herbaria.

heteracan thus: various-spined.
heteran thus: various-flowered, varia-

ble in flowers.

heterocar pus: various-fruited.

heterodon: various-toothed.

heteroglos sus: various-tongued.
heteromor phus: various in form.

heterophyl lus: various-leaved, with
leaves of more than one shape.

hexagonop terus: six-angled-winged.

hexagd nus: hexagonal, six-angled.

hexapet alus: six-pctalcd.
hi ans: open, gaping.
hiberna lis: of or pertaining t<i \\ inti-r.

hiber nicus: Hibernian, of or pertain-

ing to Ireland.

hieroglyph icus : hieroglyphic, marked
as if with signs.

himala icus: Himalayan.
hirci nus : of M goat, with a goat's odor.

hirsutis simus: very hairy, most
hairy.

hirsu tulus: somewhat hirsute or
hairy.

hirsu tus: hirsute, hairy.
hirtel lus: somewhat hairy.
hirtifl6 rus: hairy-flowered.
hir tipes : hairy-stalked or -stemmed.
hir tus: hairy.

hispan icus: Spanish, of Spain.
hispidis simus: most or very bristly.

hispid ulus: somewhat hispid or

bristly.

his pidus: hispid, bristly.

histrion icus: histrionic, pertaining to

the stage or to actors.

holoseric eus: woolly-silky.
horizonta Us: horizontal.

hor ridus: provided with spines or

barbs, prickly.
horten sis: belonging to the hortus or

garden.
hortic olus: a little garden; of the

garden.
horto rum: of gardens.
hortula nus: pertaining to a garden.
humifu sus: sprawling on the ground.
hu milis: low-growing, dwarf.

hyacinth inus: hyacinthine, sapphire-
colored.

hyacinthoi des: like the hyacinth.

hyalinus: transparent, translucent.

hyb ridus: hybrid, mixed, mongrel.

hyema lis: of wintei
;

also hiemalis.

hygromet ricus : hygrometric, taking

up water.

hymenan thus: mem bran aceous-
flowerecl.

hymeno des: membrane-like.

hyperbo reus: far northern.

hypocraterif6r mis: salver-shaped,
flower with a slender cylindrical
tube and flat spreading limb.

hypogafe us: underground, subter-
ranean.

hypoglau cus: glaucous beneath.

hypoleu cus: whitish, pale.

hypophyl lus: under the leaf.

hys trix: porcupine-like, bristly.

ian thinus: violet, violet-blue.

iber icus: of Ilwria (the Spanish
peninsula).

icosan drus: twenty-stamcncd.
ignes cens: fierj'.

ig neus : fiery.

ilicifo lius: ilex-leaved, holly-leaved,
illustra tus: pictured,
illus tris: bright, brilliant, lustrous,

illyr icus: of Illyria (Grecian IVn-

insula).

imber bis: without beards or spines.

Jm bricans: imbricating,
imbrica tus: imbricated, lapping over,

shingled.
immacula tus: immaculate, spotless.
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immer sus: immersed, under water.

impera tor: commanding, imperious.

imperia lis: imperial, kingly.

implex us: implicated, interwoven;

impres sus : impressed, sunken in.

insequalifd lius: unequal-leaved.

inaequa lis: unequal.

inaequilat erus : unequal-sided.
inci nus: hoary
incarna tus: flesh-colored.

incer tus: uncertain, doubtful.

incisifo lius: cut-leaved.

inci sus: incised, cut.

inclina tus: inclined, bout down-
ward.

incomparab ills: incomparable, excel-

ling.

incomp tus: rude, unadorned, not at-

tractive.

inconspic uus: inconspicuous, not
prominent.

incurva tus: incurved, bent inward.
incur vus : incurved.
indenta tus: indented, dented
in dicus: Indian, of India or the East

Indies.

indivi sus: undivided.
iner mis: unarmed, without thorns or

spines.

infecto rius: used for dying, pertain-

ing to dyes.
infes tus: dangerous, unsafe.

infla tus: inflated, swollen up.
infortuna tus: unfortunate.
infrac tus: broken.

infundibulifor mis: funnel-shaped,
trumpet-shaped.

infundib ulum: a funnel.

inodo rus: without odor, scentless.

inorna tus: without ornament, not

showy.
in quinans: polluting, discoloring.

inscrip tus: inscribed, written on.

insig nis: remarkable, distinguished,
marked.

insitit ius: grafted.
intac tus: intact, untouched.
in teger: entire.

integer rimus : very entire.

integrifo lius: entire-leaved.

interjec tus: interjected, put between.
interme dius: intermediate.

interrup tus: interrupted.
intertex tus: interwoven, intertwined.
intrica tus: intricate, entangled.
intror sus : introrse, turned inward.
intumes cens: swollen, puffed up,

tumid.

intyba ceus: pertaining to chicory
(Intybus).

inver sus: inverse, turned over, up-
side down.

invi sus: unseen, overlooked.
involucri tus: involucred, with an

involucre.

involu tus: involute, rolled inward.
ionan thus : with flowers like the violet.

ionop terus: with wings like the violet.

hides cens: iridescent, changing color

at different angles.
iridifld rus: iris-flowered.

irreguli ris: irregular.
isan drus: with equal stamens.

isopet alus: equal-petaled.

isophyl Ius: equal-leaved.
ital icus: Italian.

jamaicen sis: of Jamaica,

japon icus: Japanese, of Japan,
jasmin eus: jasmine-like,

jasminifld rus: jasmine-flowered,

javan icus: Javan, of Java,

juba tus: crested, with a mane,
jucun dus : agreeable, pleasing.

jugo sus: joined, yoked,
jun ceus: Juucus-like, rush-like.

kashmiria nus: of Cashmere or Kash-
mere.

kewen sis: belonging to Kew (Kew
Gardens, England).

koraia nus: of Corea; also coreanus.

labia tus: labiate, lipped.
labio sus: lipped.
lach ryma: a tear.

lacinia tus: laciniate, torn, cut or

slashed into narrow lobes.

lacinio sus: laciniose, laciniate.

lacta tus: milky,
lac teus: milk-white,

lactic olor: milk-colored,

lactif era : milk-bearing, milky-juiced,
lactiflo rus: flowers milk-colored,

lacuno sus: witn holes or pits,

lacus tris: pertaining to lakes,

ladanif era: ladanum-bearing.
laetev irens : light green, vivid green.
ie tus: bright, vivid,

laevicau lis: smooth-stemmed,

laeviga tus: smooth.
lev ipes : smooth - footed, smooth-

stalked.

lae vis: smooth,
laevius culus: smoothish, somewhat
smooth.

lana tus: woolly,
lanceola tus: lanceolate.

Ian ceus: lance-like,

lancifo lius: lance-leaved,

lanig era: wool-bearing.

lanugino sus: woolly, downy,
lappa ceus: pertaining to a globular
hooked bur; Lappa-like.

lappon icus: of Lapland.
laricifo lius: larch-leaved,

laric inus: Larix-like, larch-like,

lasiocar pus : rough - fruited, rough-
hairy.

lasiopet alus: with petals rough-hair}',
lateriflo rus: lateral -flowered, with

flowers on the side,

laterit ius: brick-red.

latifo lius: broad-leaved,
lat ifrons: broad-fronded, broad-her-

baged, broad-leaved,
latimacula tus: broad-spotted,
lat ipes: broad-footed, broad-stalked,

latis simus: broadest, very broad,
la tus: broad, wide,
laurifo lius: laurel-leaved,

lauri nus: laurel-like,

lavandula ceus: lavender-like.

laxiflo rus: loose-flowered.

laxifo lius: loose-leaved,

lax us: lax, open, loose,

leian thus: smooth-flowered,
leiocar pus: smooth-fruited,

leiophyl Ius: smooth-leaved,
lenticula ris: lenticular, lens-shaped,
len tus: pliant, tenacious, tough,
leontoglds sus: lion-tongued or

-throated.

leopard! nus: leopard-spotted.

lepidophyl Ius: scaly-leaved.

leprd sus: of leprosy, scurfy.

leptocau lis: thin-stemmed, slender-

stemmed.
leptoc ladus: thin-stemmed or

-branched.

leptol epis: thin-scaled.

leptophyl Ius: thin- or slender-leaved.

leptosep alus: thin-sepaled.
lep topus: thin- or slender-stalked.
leucan thus: white-flowered.
leucob otrys: with white clusters.

leucoceph alus: white-headed.
leuconeu rus: white-nerved.

leucophyl Ius: white-leaved.
leucorhi zus: white-rooted.

libur nicus: of Liburnia (west of

Adriatic).

lignd sus: woody.
ligula ris: ligulate, strap-shaped.
lilac inus: lilac.

liliifldrus: lily-flowered.
limba tus: bordered.
limd sus: of muddy or marshy places.
linariifo lius: linaria-leaved.

linearifo lius: linear-leaved.

linearil obus: linear-lobed.

linea ris: linear.

linea tus: lined, with lines or stripes.

lingula tus: tongue-shaped.
linifd lius: linum-leaved, flax-leaved.

linophyl Ius: flax-leaved.

lithosper mus: with seeds stone-like.

littora lis: of the seashore.

liv idus: livid, bluish.

loba tus: lobed.

lobula ris: lobed.

loliS ceus: Lolium-like (Lolium com-
prises the rye-grasses).

longebractea tus: long-bracted.

longepeduncula tus : long - peduncu -

late.

longicauda tus: long-tailed.

longiflo rus : long-flowered.

longif6 lius : long-leaved.

longihama tus: long-hooked.
longilamina tus : with long laminae or

plates.

longfl obus: long-lobed.

longimucrona tus: long-mucronate.
long ipes : long-footed, long-stalked.

longipet alus: long-petaled.
longipinna tus: long-pinnate.

longiracemo sus: long-racemed.
longisca pus: long-scaped.
longisep alus: long-sepaled.

iongis pathus: long-spathed.
longispi nus: long-spined.

Iongis simus: longest, very long.

Iongis tylus: long-stalked.
Ion gus: long.
lor if6 lius: strap-leaved.
lu cidus: lucid, bright, shining, clear.

ludovicia nus : of Louisiana.

lugdunen sis: belonging to the region
of Lyons.

lunS tus: lunate, moon-shaped, moon-
like, crescent-shaped.

lunula tus : somewhat moon-shaped.
lupuli nus: Lupulus-like, hop-like.
lu rid us: lurid, wan, sallow, pale yel-

low.

lute olus: yellowish.
lutes cens: yellowish, becoming yel-

low.
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lu teus: yellow,
luxu nans: luxuriant, thrifty,

lyra tus: lyrate, piunatifid with large
terminal lobe.

macilen tus: lean, meager.
macran drus : with large anthers.

macran thus: large-flowered.
macrob otrys: large-clustered.
macrocar pus: large-fruited.

macroceph alus: large-headed.
macrodac tylus: large-fingered.
macrodon tus: large-toothed.

macropet alus : with large petals.

macrophyl lus: large-leaved.

macroplec tron: large-spurred.

macrop odus: large-footed or -stalked.

macrop terus: large-winged.

macrospa dix: with large spadix.
macrosta chyus: large-spiked.
macroste gius: large-decked.
macroste mus: with large filaments.

macros tylus: large-styled.
macro u rus: large-tailed.

macula tus: spotted.
maculo sus: spotted.
msesi acus : of Moesia, ancient name

of Bulgaria and Servia.

magellan icus: Straits of Magellan
region.

magnif icus: magnificent, eminent,
distinguished.

maja lis : of May, Maytime.

majest icus: majestic.
ma jor, ma jus: greater, larger.
malabar icus: of Malabar (in British

India).

malifor mis: apple-formed.
malva ceus: Malva-like, mallow-like.

mammo sus: breasted, with breasts.

manica tus: manicate, long-sleeved,
covered densely as with thick hairs

so that the covering can be re-

moved as such.

marces cens: withering but not fall-

ing.

mar cidus: withering but not falling

off.

margarita ceus: pearly, of pearls.

margina lis: marginal, marked in
some way along the margins or

edges.

margina tus: margined.
marginel lus: somewhat margined.
mariland icus: of the Maryland

region; also written marylandicus.
marit imus: maritime, of the sea.

marmora tus: marbled, mottled.
marmo reus: marbled.

marmorophyl lus : leaves marbled.
marocca nus: of Morocco.
mas: male.

mascula tus: masculine.

mas culus: male, masculine.

matrons lis : pertaining to matrons.
mauritan icus: of Mauretania (N.

Africa).
maxilla ris: maxillary, of the jaw.
max imus: largest.

mediterra neus: of the Mediterra-

nean region.
me dius: medium, intermediate.

medulla ris: of the marrow or center

or pith.

megalan thus : large-flowered.

megaphyl lus : large-leaved.

megapotam icus: of the large river.

megarrhi zus: large-rooted.

megasper mus: large-seeded.

megasta chyus: large-spiked.

megastig mus: with large stigma.
melanan thus: black-flowered.

melanchdl icus : melancholy, hang-
ing or drooping.

melanocau Ion: black-stemmed.
melanocdc cus: black-berried.

melanoleu cus: black-and-white.
melandx ylon: black-wooded.
melea gris: like a guinea-fowl,

speckled.
mel leus : pertaining to honey.
melltf era: honey-bearing.
melofor mis: melon-shaped.
membrana ceus: membranaceous,
membranous, thin and more or less

translucent.

meniscifo lius: crescent-leaved.

mesoleu cus: mixed with white.

metal liens: metallic (color or luster).
mexica nus: Mexican, of Mexico.
mi cans: glittering, sparkling, mica-

like.

micran thus: small-flowered.

microcar pus: small-fruited.

mic rodon: small-toothed.

microglos sus: small-tongued.
microl epis: small-scaled.

micr6m eris: small -numbered, of

small number of paits.

micropet alus: small-petaled.

microphyl lus : small-leaved.

microp terus: small-winged.

microsep alus: small-sepaled.
microste mus: of small filaments or

stemlets.

milita ris: military.
millefolia tus: thousand-leaved.
milletd lius : thousand-leaved, leaves

or parts very many.
ml mus: mimic.
ml nax : threatening, forbidding.
minia tus: cinnabar-red.

mm imus: least, smallest.

ml nor, ml nus: smaller.

minutis simus: very or most minute.
minu tus: minute, very small.

mirab ills: marvellous, extraordinary,
wonderful.

mistassin icus: of Lake Mistassini,

(Quebec).
ml tis: mild, gentle.
mitra tus: turbaned.
mix tus: mixed.
modes tus: modest.
moldav icus: of Moldavia (in Ru-

mania).
mol lis: soft, soft-hairy.
mollis simus: very soft-hairy.

molucca nus: of the Moluccas (East

Indies).
monadel phus : in one group or bundle.

mongol icus : of Mongolia.
monilif era: bearing a necklace.

monacan thus: onc-spined.

monoceph alus: single-headed.

mon&g ynus: of one pistil.

mono! cus: monoecious.

monopet alus: one-petaled.

monophyl lus: one-leaved.

monop terus: one-winged.
monopyre nus: bearing one stone or

pyrene.

monosep alus: one-sepaled.

monosper mus: one-seeded.

monosta chyus: single-spiked.

monspelien sis: of Montpelier.
monspessula nus: of Montpelier.
monstrd sus: monstrous, wholly ab-
normal or deformed, teratological.

monta nus: pertaining to mountains
or mountainous regions,

monteviden sis: of Montevideo
(Uruguay).

montlc olus: native of mountains,
moscha tus: musky, musk-scented,
mucrona tus: mucronate, tipped with

a short sharp point or mucro.
mucronula tus: with a small mucro or

point.
multibractea tus: many-bracted.
multicau Us: many-stemmed, with
numerous stems.

mul ticeps: many-headed, many
branched.

multic olor: many-colored.
multif idus: nmltifid, many times

parted.
multifio rus: many-flowered,
multifurea tus: much -forked, many

times forked,

multij ugus: many in a yoke, many
times joined.

multiner vis: many-nerved,
mul tiplex: many-folded,
multiradia tus : many-radiate, with
numerous rays.

multisec tus: many times cut, much
cut or dissected.

mun dulus: trim, neat,

muni tus: defended, fortified,

mura lis: of walls, growing on walls.

murica tus: muricate, roughed by
means of hard points,

muscip ula: a mouse-trap,
mutab ills: changeable, variable,

mutant.
muta tus: changeable,
mu ticus: blunt, pointless,

mutila tus: mutilated,

myriacan thus: numberless s pined,
very many-spined.

myriocar pus: very many-fruited.

myrmecoph ilus : ant-loving,

myrtiffl lius: myrtle-leaved.

na nus: dwarf.

napifor mis: turnip-shaped.
narbonen sis: of Narbonne (ancient

region or province of S. France).
na tans: floating, swimming.
navicula ris: pertaining to a ship.

neapolita nus: Neapolitan.
nebuld sus: nebulous, clouded, in-

definite, obscure.

neglec tus: neglected, overlooked.

nemora lis: of groves or woods.

nemoro sus: of groves or woods and

shady places.

nepalen sis: of Nepal (Himalayan
region).

neriifo lius: nerium-leaved, oleander-

leaved.

nervd sus: nerved.

nevaden sis: of the Sierra Nevadas

(in Spain or N. America).
nic titans: blinking, moving.
n! dus: nest.

ni ger: black.
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nigra tus: blackish.

nigres cens: blackish, becoming black.

nig ricans: black.

nigricor nis: black-horned.

nig ripes: black-footed or -stalked.

nilot ica: of the Nile.

ni tens: shining.
nit idus: shining.
niva lis: snowy, pertaining to snow.
niv eus: snowy.
nivd sus: snowy, full of snow.
nobil ior: more noble.

nob ilis: noble, famous, renowned.
nobilis simus: most or very noble.

nodiflo rus: with flowers at nodes.

node sus: with nodes, jointed.

nonscrip tus: undescribed.
nootkaten sis: of Nootka (Nootka
Sound is by Vancouver Island),

nota tus: marked,
nd vse-an glise: of New England.
n6 vse-caesare ae: of New Jersey,
nd Ve-zealand ias: of New Zealand,
aoveboracen sis: of New York,
nd vi-bSl gii: of New Belgium or New

Netherlands (i. e., New York),
nubfc olus: dwelling among clouds,

nucif era: nut-bearing,
nudi tus: nude, stripped,
nudicau lis: naked-stemmed,
nudifld rus: naked-flowered.
nil dus: nude, naked.
numisma tus: pertaining to money,

coin-like.

nu tans: nodding,
nyctfc alus: night-blooming.

obcon icus: inversely conical.

obcorda tus : obcordate, inversely
cordate.

bbe sus: obese, fat.

obfusca tus: clouded, confused.

obi! quus: oblique, unequal and
slanting.

oblitera tus: obliterated, erased, not

apparent.

oblonga tus: oblong.
oblongifo lius: oblong-leaved.
oblon gus: oblong.
obova tus : obovate, inverted ovate.
obscu rus: obscure, hidden.
obsole tus : obsolete, rudimentary.
obtusa tus: obtuse, blunt.

obtusifd lius: blunt-leaved.
obtusil obus: blunt-lobed.

obtu sus: obtuse, blunt, rounded.
occidenta lis: occidental, western.
ocean icus : oceanic ; perhaps of

Oceanica.

ocelli tus: eyeleted, with small eyes.
ochrea tus: with an ochrea or boot-

sheath.

ochroleii cus: yellowish white.

octan drus: with eight anthers.

octopet alus: eight-petaled.

octophyl lus: eight-leaved.
ocula tus: eyed, with eye-like marks.
odonti tes: tooth.

odontochi lus: with toothed Up or

margin.
odoratis simus: most or very odor-

ous, very fragrant.
odors tus: odorous, fragrant.
odd rus: odorous, fragrant.
officina lis: officinal, medicinal, recog-

nized in the pharmacopea.

officina rum: of the apothecaries.
oleaefo lius: Olea- or olive-leaved.

oleif era: oil-bearing.
olera ceus: oleraceous, vegetable-

garden herb used in cooking.

oligan thus: few-flowered.

oligocar pus: few-fruited.

oligosper mus: few-seeded.
olitd rius: pertaining to vegetable-

ganleus or -gardeners.
olivil ceus: olive-like, olive-colored.

olivsef6r mis: olive-shaped.

olym picus : of Olympus or Mt. Olym-
pus (in Greece).

omniv orus: omnivorous, of all kinds
of food.

opS cus: opaque, shaded.

opercula tus : with a lid.

opposition rus: opposite-flowered.

oppositifd lius: opposite-leaved.

opulirlo rus: flowers of Opulus
(a Viburnum).

orbicula ris: round.
orbicula tus: round.
orchid eus: orchid-like.

orchioi des: orchid-like.

oregS nus: of Oregon.
orgya lis: length of the arms ex-

tended, about 6 feet.

orienta lis: oriental, eastern.

ornatis simus: most showy or ornate.

orna tus: ornate, adorned.

ornithoceph alus : like a bird's head.

ornithop odus: like a bird's foot.

ornithorhyn chus: shaped like a
bird's beak.

orthocar pus: straight-fruited.
orthochl lus': straight-lipped.

orth6p terus: straight-winged.
ovalifd lius: oval-leaved.

ova lis: oval.

ovatifd lius: ovate-leaved.
ova tus: ovate.

ovif era: egg-bearing.

ovig era: egg-bearing.
ovi nus: pertaining to sheep.

oxyacan thus: sharp-thorned or

-spined.

oxygo nus: sharp-angled.
oxyphyl lus : sharp-leaved.

oxysep alus: with sharp sepals.

pachyan thus: thick-flowered,

pachyneu rus: thick-nerved.

pachyp terus: thick-winged.

pacif icus: of the Pacific, of regions

bordering the Pacific Ocean,

palaesti nus : of Palestine.

pale a ceus: with palea (bracts in

grass flowers), or palea-like, chaffy,

pal lens: pale.

palles cens: palish, becoming pale,

pallia tus: palliated, cloaked,

pallidiflo rus: pale-flowered.

pallidifo lius: pale-leaved,

pallidispl nus: pale-spined.

pal lidus: pale,

pallifla Tens: pale yellow,
palmatif idus : palmately cut.

palma tus: palmate, divided or lobed
like the hand.

paludo sus : of marshes, marsh-loving,
palus tris: marsh-loving,
pandura tus: fiddle-shaped,
panicula tus: paniculate,

paniculfg era: panicle-bearing.

pannon icus: of Panuonia (Roman
province on the Danube, now west-
ern Hungary).

pannd sus: ragged, tattered.

papavera ceus: Papaver-like, poppy-
like.

papilionj ceus: butterfly-like, the
form of the pea flower.

papillo sus: papillate, with minute
nipple -like projections or pro-
tuberances.

papyri ceus: papery.
papyrif era: paper-bearing.
paradisi acus : of parks or gardens.

paradox us: paradoxical, strange.

parasit icus : parasitical, of a parasite.

pardal! nus: leopard-like, spotted.

pardi nus: leopard-spotted.

parti tus: parted.

parviflo rus: small-flowered.

parvifd lius: small-leaved.

parvis simus: smallest, very small.

par vulus: very small, very slight.

par vus: small.

patagon icus : of Patagonia.
patella ris: circular, disk-shaped, like

a knee-pan.
pa tens: spreading.

pat ulus: spreading.

pauciflo rus: few-flowered.

paucifo lius: few-leaved.

pauper culus: poor.

pavon! nus: peacock-like.

pectina ceus: pectinate.

pectina tus: pectinate, comb-like, pin-
natifid with very narrow close

divisions or parts.

pectinif era: comb-bearing.
pectora lis : shaped like a breast-bone

peda tus: footed, of the foot or feet;

also pedate, like a bird's foot,

being palmately divided and the
side parts 2-cleft.

pedemonta nus : of Piedmont (north-
ern Italy).

peduncula ris: peduncled, stalked.

peduncula tus: peduncled.
pedunculo sus: with many peduncles.

pellu cidus: pellucid, with translu-

cent dots.

pelta tus: peltate.

peltifolius: peltate-leaved.

pelvifor mis: pelvis-shaped.

penduliflo rus: pendulous-flowered.

penduli nus : somewhat pendulous.
pen dulus: pendulous, hanging.
penicilla tus: hair penciled, like a

little brush; pinnate.

penna tus: feathered, as the veins or

lobes standing off at right angles
from a midrib; pinnate.

penniner vis: feather-veined.

pennsylvan icus: of Pennsylvania.
pentago nus: five-angled.

pentag ynus : of five pistils.

pentan drus: of five stamens.

pentan thus: five-flowered.

pentaphyl lus : five-leaved.

perbel lus: very beautiful.

peregr! nus: exotic, foreign, from a
strange country.

peren nans: perennial.

peren nis: perennial, living three or

more years.

perfolia tus: perfoliate, with leaf sur-

rounding the stem.
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perfora tus: perforated, with holes.

permfx tus : much mixed or confused.

persicsefo lius: peach-leaved.

per sicus: of Persia; also the peach.

perspfc uus: clear, transparent.

pertu sus: thrust through, forced

through, perforated.

peruvia nus: Peruvian, of Peru.

petaloid eus: petal-like.

petiola ris: petioled, with a leaf-stalk.

petiola tus: petioled.

petrje us: rock-loving.

phlogiflo rus: flame-flowered.

phoenic eus: purple-red.

phryg ius: of Phrygia (in Asia

Minor).

phyllomani acus: running wildly to

leaves, leafy.

pictura tus: painted-leaved, pictured,

variegated.

pic tus: painted.

pilif era : bearing soft hairs.

pilosius culus: somewhat or slightly

pilose.

pilo sus: pilose, shaggy, with soft

hairs.

pilulff era: globule-bearing.

pine to rum : of pine forests.

pin eus: of the pine.

pinifd lius: pine-leaved.

pinnatif idus: pinnatifid, pinnatcly
cleft.

pinnat ifrons: pinnate -fronded or

-foliaged.

pinnatiner vis: pinnate-nerved.
pinna tus: pinnate, with leaflets on the

sides of a main leaf axis.

pislf era: Pisum-bearing, pea-bearing.

pisocar pus : pea-fruited.

placa tus: quiet, calm.

pianino rus: plane-flowered, flat-

flowered.

planifo lius: flat-leaved.

plantagin eus: plantain-like.

pla nus: plane, flat.

platanoi des: Platanus-like, plane-
tree-like.

platycan thus: broad-spined.
platycar pus: broad-fruited.

platyc ladus: broad-branched.

platyglds sus: broad-tongued.

platyphyl Ius: broad-leaved.

pleni's simus: very full or double.

pie nus: full, used to designate dou-
bleness in flowers (as in flore-pleno).

pleuros tachys: side-spiked.

plica tus: plicate, plaited, folded
lengthwise.

pluma rius: plumed.
pluma tus: plumed.
plum beus: of lead.

plumo sus: feathery.

poculif&r mis: deep cup-shaped.
podocar pus: with stalked fruit.

poet icus: pertaining to poets

polifd lius : Folium-leaved, white-

leaved.

poll tus: polished.

polyacan thus: many-spined.
polyan drus: of many stamens.

polyan thus: many-flowered.

polyceph alus: many-headed.
polydac tylus: many-fingered.

polyg amus : polygamous, having
both perfect and imperfect flow-

ers.

polymor phus: of many forms, varia-

ble.

polypet alus: many-petaled.
polyphyl Ius: many-leaved.
polysper mus: many-seeded.
polysta chyus: many-spiked.
polystic tus: many-dotted.
poma ceus: pome-like, resembling

the apple or pear.

pomeridia nus: afternoon.

ponderd sus: ponderous, heavy,
weighty.

pon ticus: of Pontus (in Asia Minor).
populifo Uus: populus-leaved, poplar-

leaved.

popul neus: pertaining to poplars.

porci nus: pertaining to swine.

porriffl lius: Porrum- or leek-leaved.

praeal tus: very tall.

prae cox: precocious, premature, very
eai ly.

preb stans : distinguished, excelling.

prsetex tus: bordered.

prasina tus: greenish.

prasi nus: grass-green.

praten sis: of meadows.
precatfl rius: praying, prayerful.

primul inus: primrose-like.

prin ceps: princely, first.

prismat icus: prismatic, prism-shaped.
proboscid eus: prolx>scis-like.

proce rus: tall.

procum bens: procumbent, lying on
the ground.

procur rens: extended.

produc tus: produced, lengthened.

profu sus: profuse.

prolif era: producing offshoots, bear-

ing abnormal supernumerary parts.

prolif icus: prolific, fruitful.

propen dens: hanging down.

propm quus: related, near to.

prostra tus: prostrate, lying flat.

protru sus: protruding.

provincia lis: provincial; or of Prov-

ence, southern France.

pruina tus: pruinose.

pruind sus: pruinose, with a hoary or

frost-like bloom.

prunifd lius: plum-leaved.

pru riens: itching.

pseud- pseudo-: in combinations
means false, not genuine, not the

true or the typical, as Pseudotsuga,
false tsuga.

psittac! nus: of the parrot.

pu bens: downy.
puber ulus: puberulous, somewhat

pubescent.

pubes cens: pubescent, downy.
pud! eus: bashful, retiring, shrinking

pulchel Ius: pretty, beautiful.

pul cher: handsome, beautiful.

pulcher rimus: very handsome.

pul Ius: dark colored, dusky, almost
black.

pulverulen tus: powdered, dust-cov-

vered.

pulvina tus: cushioned, cushion-like.

pu milus: dwarf.

punctatts simus: most spotted, very
spotted.

puncta tus: punctate, dotted.

pun gens: piercing, sharp-pointed.

punfc eus: reddish purple.

purpura ceus: purple.

purpuras cens: purplish, becoming
purple.

purpura tus: purple.

purpu reus: purple.

pusfl Ius: very small, insignificant.

pycnacan thus: drn.-i'ly siiined.

pycnan thus : densely flowered.

pygmse us: pigmy.
pyramida lis: pyramidal.

pyrena icus: of the Pyrenees.

pyrifd lius: pear-leaved.

pyrifor mis : Pyrus-formed, pear-

shaped.

quadrangula ris: quadrangular, four-

angled.

quadrangula tus: four-angled.

quadra tus: in four or fours, squared.

quadric olor : of four colors.

quadrident'i tus: four-toothed.

quadrif idus: four-cut.

quadrifo lius: four-leaved.

quadriparti tus: four-parted.

quadrival vis: four-valved.

quercif6 lius : Quercus- leaved, oak-
leaved.

querc! nus: of Quercus the oak.

quina tus: quinate, in fives.

quinquec olor: five-colored.

quinqueno rus: five-flowered.

quinquefd lius: five-leaved.

quinquelocula ris: five-loculed, of five

cells or compartments.
quinquener vis: five-nerved.

quinquepuncta tus: five-spotted.

racemiflo rus: raceme-flowered.

racemfi sus: racemose, flowers in

racemes.
radia tus: radiate, rayed.
radi cans: rooting.
radico sus: many-rooted.
radi cum : of roots.

radio sus: radiate, with many rays.
ramenta ceus: bearing a hair-like

eu\ -

ering.

ramifld rus: with branching inflores-

cence.

ramosis simus: most- or much-
branohed.

ramo sus: branched.
ranif era: bearing frogs.

rapa ceus: pertaining to rape or

turnips.
rariflS rus: scattered-flowered, with

flowers loose or few.

ra rus: rare, uncommon.
rau eus : hoarse, raw.

reclina tus: reclined, bent back
rec tus: straight, upright.
recurva tus: recurved.

recurvifo lius: reeurved-li aved.

recur vus: recurved, curved back.

redivi vus: restored, brought to life.

reduplica tus: duplicated again,
doubled again, rcdnubled.

reflex us: re-flexed, l-nt hack.

refractus: broken, broken in pieces.

reful gens: brightly shining, reflect-

ing light or color.

rega lis: regal, royal.

Regi na: Queen.
re gius: regal, royal, kingly, pertain-

ing to a king.

religio sus: used for religious pur-

poses, venerated.
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remo tus: remote, with parts distant.

renifor mis: reniforni, kidney-shaped.
re pan dus: repand, with margin wavy.
re pens: repent, creeping.

rep tans: creeping.

resec tus: cut off, curtailed, pruned.
resind sus: resin-bearing, full of resin.

reticula tus: reticulate, netted, net-

vrined.

retor tus: twisted back.

retroflex us: reflexed.

retu sus: rctuse, notched slightly at a

rounded apex.
rever sus : reversed, end-for-end.

revolu tus: revolute, rolled backward
from the margins.

Rex: king.

rhamnifolius: Rhamnus-Ieaved, buck-

thorn-leaved.

rhizophyl lus : root - leaved, acaules-

cent.

rhodan thus: rose-flowered.

rhodochi lus: rose-lipped or -margined.
rhodocinc tus: rose-girdled.

rhodoneu rus: red-nerved.

rhomboid eus: rhomboidal.

ricinifo lius: Ricinus - leaved, with

leaves of castor-oil plant.

rigid ulus: somewhat stiff or rigid.

rig idus: rigid, stiff.

ringens: ringent, gaping, open-
mouthed.

ripa rius: of river banks.

riva lis : pertaining to brooks.

rivula ris: brook-loving.

rob is tus: robust, stout.

rosj ceus: rose-like.

rosaerl6 rus: rose-flowered.

rfl seus : rose, rosy.

rostra tus: rostrate, beaked.

rosula ris: rosulate, in rosettes.

rota tus: rotate, wheel-shaped.
rotundifo lius: round-leaved.

rotun dus: rotund, round.
rub el lus: reddish.

ru bens : red, ruddy.
ru her: red, ruddy.
ruber rimus: very red.

rubes cens: reddish, becoming red.

rubiseffi lius: rubus- or bramble-

leaved.

rubicun dus: rubicund, red.

rubigino sus: rusty.
rubricaii lis: red-stemmed.
rubrifd lius: red-leaved.

rubroner vis: red-veined.

rufes cens: reddish, becoming red.

runner vis: red-nerved.

rii fus: red, reddish.

rugo sus : rugose, wrinkled.

runcina tus: runcinate, retrorsely or

lini kwardly incised or toothed.

rupes tris: rock-loving.

rupic olus: growing on cliffs or ledges.

rus ticus: rustic, belonging to the

country.
ruthen icus: Ruthcnian, Russian.

ru tilans: red, becoming red.

/

sacca tus: saccate, bag-like.

sacchara tus: containing sugar,
sweet.

saccharif era : sugar-bearing.
sacchari nus: saccharine.

sac charum: sugar.
saccif era: bag-bearing.

sachalinen sis: of Saghalien Isl. (N.
Japan).

sagitta lis: of the arrow, sagittate.

sagitta tus : sagittate, arrow-like.

sagittifo lius: arrow-leaved.
salicifo lius: salix-leaved, willow-

leaved.

salic inus: willow-like.

salig nus: of the willow.

sali nus: salty.

sambu cinus : sambucus- or elder-like.

sane tus: holy.
sandwicen sis: of the Sandwich or

Hawaiian Isls.

sanguin eus: bloody, blood-red.

sap idus : savory, pleasing to taste.

sapien turn: of the wise men or au-
thors.

sapona ceus: soapy.
sarco des: flesh-like.

sarmat icus: of Sarmatia (an ancient

territory in S. Russia and Poland).
sarmento sus: sarmentose, bearing

runners.

sati vus: cultivated.

sauroceph alus: lizard-headed.

saxat ills: found among rocks.

saxic olus: growing among rocks.

saxo sus: full of rocks.

scS her: scabrous, rough.
scabrel lus: somewhat scabrous.

scan dens : scandent, climbing.

scapo sus: with scapes.

seep trum:. of a scepter.

schizoneu rus: cut-nerved.

schizopet alus: cut-petaled.

schizophyl lus: cut-leaved.

schola ris: pertaining to a school.

sclerocar pus: hard-fruited.

sclerophyl lus: hard-leaved.

scot ica : Scotch, of Scotland.

sculp tus: carved.

scutella ris: salver- or dish-shaped.
scu turn: a shield.

sebif era: tallow-bearing.
sebd sus: full of tallow or grease.
sechella rus : of the Seychelles

(Indian Ocean).
secun dus: secund, side-flowering.

securig era: axe-bearing.

seg etum : of cornfields.

semiala tus: semi -winged, half or

somewhat winged.
semicauda tus: semi- or partially

tailed.

semicylin dricus: semi- or somewhat
cylindrical.

semipinna tus: half or imperfectly

pinnate.

semperflft rens: ever flowering.

semper virens : ever green.
sen! lis: senile, old, white-haired.

sensi'b ilis : endowed with feeling, sen-

sitive.

sensiti vus: sensitive.

sepia rius: pertaining to hedges.
se pium : of hedges or fences.

septangula ris: seven-angled.

septem lobus: scven-lobed.

septempuncta tus: seven-spotted.

septentriona lis: northern, belong-
ing to the North.

sepul tus: sepulchered, interred.

seric eus: silky.
serot inus: late, late-flowering or late-

ripening.

ser pens: creeping, crawling.

serpent! nus: of snakes, serpentine,

looping or waving.
serratifo lius: serrate-leaved, saw-

edge-leaved.
serrj tus: serrate, saw-toothed.
serrula tus: serrulate, somewhat ser-

rate.

sesquipeda lis: one foot and a half

long or high.
sessiflo rus: sessile-flowered, with-

out pedicel.
sessifd lius: sessile-leaved, without

petiole.
sessilifo lius: sessile-leaved.

ses silis: sessile, stalkless, sitting.
seta ceus: setaceous, bristle-like.

setig era : bristly, bristle-bearing.
set6 sus: setose, full of bristles.

setuld sus : full of small bristles.

sibir icus: of Siberia.

signa tus: marked, designated, at-

tested.

sikkimen sis: of Sikhim or Sikkim

(N. India).
silic eus : pertaining to or growing in

sand.

siliculd sus: bearing silicles.

silvat icus: pertaining to woods, ayl-

van; sometimes sylvaticus.

silves tris : pertaining to woods.

simplex: simple, unbranched.

simplicicau lis: simple-stemmed.
simplicity lius: simple-leaved.

simplicis simus: simplest, very un-
branched.

sim ulans: similar to, resembling.
sinen sis: Chinese, of China.
sin icus : Chinese.

sinua tus: sinuate, wavy-margined.
sinuo sus: sinuate.

sitchen sis: belonging to Sitka,
Alaskan.

smarag dinus: of emerald.

smilac inus: of smilax.

sobolif era: bearing creeping rooting
stems or shoots.

socil lis: sociable, companionable.
socotra nus: of the Island of Socotra

(south of Arabia).
sola ris: solar, of the sun.

sol idus: solid, dense, not hollow.

somnif era: sleep-producing.
sor didus: dirty, unclean, foul.

spadic eus: with a spadix.

sparsifl 6 rus : sparsely or few - flow -

ered.

sparsifo lius: sparsely or few-leaved.

spar sus : sparse, scattered, few.

spar teus: pertaining to the broom.

spatha ceus: with a spathe.

spathula tus: spatulatc, spoon-shaped,
narrowed toward the base from a

rounded top.

speciosis simus: very showy.
specio sus: showy, good-looking.

spectab ilis: spectacular, worth seeing,

remarkable, showy.
spectan dus: showy.
spec trum: an image, apparition.

sphaceli tus: dead, withered, disease'.!.

sphtfer icus: spherical.

sphaerocar pus: spherical-fruited.

sphaeroceph alus: spherical-headed.

sphaerofd eus: sphere-like.

sphserosta chyus: spherical-spiked.
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spica tus: spicate, with spikes.

spicig era: spike-bearing.

spinosfs simus: most or very spiny.

spino sus: full of spines.

spinulif era: bearing small spines.

spinulo sus : somewhat or weakly
spiny.

spira Us: spiral.

spirel lus: a spiral, little spiral.

splen dens: splendid.

splendidis simus: very splendid.

splen didus: splendid.

spuma rius: frothing, of froth or
spume.

spu rius: spurious, false, bastard.

squa lens: daubed, filthy.

squal idus: squalid, filthy.

squama tus: squamate, with squamae
or small scale-like leaves or bracts.

squamd sus: squamate, full of scales.

squarro sus: squarrose, with parts

spreading or even recurved at

ends.

stamln eus: bearing prominent
stamens.

stans: standing, erect, upright.
stauracan thus: with spines cross-

shaped.
Stella ris: starry.
Stella tus: stellate, starry.
stellula tus: of little stars.

stenoceph alus: narrow-headed.

stenog ynus: with a narrow stigma.

stenopet alus: narrow-petaled.

stenophyl lus: narrow-leaved.

stenop terus: narrow-winged.
stSr ilis: sterile, infertile.

stigma t icus: marked, of stigmas.

stigmo sus: much marked, pertain-

ing to stigmas.

stipula ceus: stipuled, with stipules.

stipula ris: stipuled.

stipula tus: stipuled.
stolonif era: bearing stolons or run-

ners that take root.

stramtn eus: straw-colored.

strangula tus: strangled, constricted.

streptocar pus: twisted-fruited.

streptopet alus: with petals twisted.

streptophyl lus: twisted-leaved.

streptosep alus: with sepals twisted.

striat ulus: somewhat or faintly
striped.

stria tus: striated, striped.
strictiflo rus: strict- or stiff-flowered.

strfc tus: strict, upright, erect.

strigilld sus: somewhat strigose.

strigd sus: strigose, covered with

sharp straight appressed hairs.

strigulo sus: beset with small or

weak appresscd hairs.

striola tus: striolate, somewhat or

faintly striped.
strobilif era: cone-bearing.
strum a rius: of tumors or ulcers.

struma tus: with tumors or ulcers.

styld sus: with style or styles promi-
nent.

styracif luus: flowing with storax or

gum.
suave olens: sweet-scented.

sua vis: sweet, agreeable.
suavfs simus: sweetest, very sweet-

scented.

subacau lis: somewhat stemmed,
nearly stemless.

subalpi nus: subalpine, nearly al-

pine.
subauricula tus: somewhat or rather

auricled or eared.

subcarno sus: nearly or rather fleshy.

subcorda tus : partially or imperfectly
or somewhat cordate.

subedenta tus: nearly toothless.

subercula tus: of cork, corky.
suberec tus: somewhat or rather

erect.

suberfi sus: cork-barked, full of cork.

subfalca tus : somewhat falcate.

subglau eus: somewhat or to some
degree glaucous.

subhirtel lus: somewhat hairy.
subluna tus : somewhat lunate or

crescent-shaped.
submer sus: submerged, under water.

subperen nis: imperfectly or nearly

perennial.

subpe tiola tus : somewhat or partially

petioled.
subses silis: nearly sessile, not com-

pletely sessile.

subsinua tus: somewhat sinuate or

wavy-margined.
subterra neus: subterranean, under-

ground.
subula tus: subulate, awl-shaped.
subumbella tus: somewhat or incom-

pletely umbellate.

subvillo sus: somewhat villose or

soft-hairy.
subvolu bills: somewhat twining.
succulen tus: succulent, fleshy.

suec icus : Swedish, of Sweden.
suffrutes cens: slightly shrubby, be-

coming somewhat shrubby.
suffruticd sus: slightly shrubby.
sulca tus: sulcate, furrowed.

sulphu reus: sulfur-colored.

Sumatra nus : of the Isl. of Sumatra.

superb iens: superb, proud.

super bus: superb, proud.

supercilia ris: eyebrow-like.

super fluus: superfluous, redundant.
surculd sus : producing suckers.

Surinam en sis: belonging to Surinam
(Dutch Guiana).

susia nus: of the province of Susiana

(Persia).

suspen sus: suspended, hung.

sylvat icus: sylvan, forest-loving
(also written silvaticus).

sylves tris : of woods or forests.

sylvic olus: growing in woods

syphilit icus: syphilitic.

syr! acus : Syrian, of Syria.

sys tylus : with styles joined.

tabula ris: pertaining to tablets.

tabulifdr mis: tablet-formed.

tjedig era: torch-bearing, resin-bear-

ing.

tarazicif5 lius : Taraxicum- or dande-
lion-leaved.

tardiflo rus: late-flowered.

tardi vus: tardy, late.

tatar icus: of Tartary (old name for

Central Asia).
tail reus: of oxen.
tau ricus: Taurian, Crimean.
taur! nus: bull-like.

taxifo lius: Taxus-leaved, yew-leaved.
tectd rum: of roofs or houses.

tec tus: concealed.

temulen tus: drunken.
tenacis simus: most tenacious.
te nax: tenacious, strong.
tenebro sus: of dark or shaded places.
tenel lus : slender, tender, soft.

ten er: slender, tender, soft.

tentaculS tus: with tentacles or short

projecting parts.
tenuicau lis: slender-stemmed.
tenuiflo rus: slender-flowered.

tenuif6 lius : slender-leaved.

tenufl obus: slender-lobed.

tenu ior: more slender.

ten uis: slender, thin.

tenuis simus : very slender, very thin.

terebinth in us : of turpentine.
te res: terete, circular in cross-sec-

tion.

teretifd lius: terete-leaved.

termina lis: terminal, at the end of a
stem or branch.

terna tus : in threes, ternate.

ternifd lius: with leaves in threes.

terres tris : of the earth, terrestrial.

tessella tus: tessellate, laid off in

squares or in dice-like pattern.
testa ceus: light brown, brick-col-

ored; also testaceous, bearing a

prominent testa or outer seed-coat.

testicula tus: testiculated, testicled.

testudina rius: like a tortoise-shell.

tetracan thus: four-spined.

tetragd nus: four-angled.
tetran drus: four-anthered.

tetran thus: four-flowered.

tetraphyl lus: four-leaved.

tetrap terus: four-winged.
tetraque trus: four-cornered.

texa nus, texen sis: of Texas, belong-
ing to Texas.

theft era: tea-bearing.
therma lis: warm, of warm springs.

thuyol des: like Thuja or arbor-vitse.

thyrsifld rus: Thyrse-flowered.

thyrsoid eus: thyrse-like.

tibfc inis: of a flute player.

tigri nus: tiger-striped.
tine to rius: belonging to dyers, of dyes.
tine tus: dyed.

tipulifor mis: of the shape of a daddy-
long-legs.

tomentd sus: tomentose, matted-
pubescent.

tormina lis: useful against colic.

tord sus: torose, cylindrical with con-

tractions at certain places or at

intervals.

tor tills: twisted.

tortuo sus: much twisted.

t6r tus: twisted.

torulo sus: somewhat torose.

toiica rius: poisonous.
tox icus: poisonous.
toxif era: poison-producing.

transpa rens: transparent.

trapezifor mis: trapezium-formed, a

four-sided figure of which no two
sides are alike.

trapezioi des: trapezium-like.
tremuloi des: like Tremulus, the
trembling poplar.

trem ulus: quivering, trembling.
triacan thus: three-spined.
trian drus: with three anthers or

stamens.
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triangula ris: three-angled.

triangula tus: three-angled.

trian gulus: three-angular.

tricauda tus: three-tailed.

trichophyl lus: haiiy-leaved.

trichosan thus: hairy-flowered.

trichosper mus: hairy-seeded.

trichdt omus: thrice branched or

forked.

trie olor: three-colored.

tricor nis : three-horned.

tricuspida tus: three-cusped, three-

pointed.
tridac tylus: three-fingered.

tri dens: with three teeth.

tridenta tus: three-toothed.

trifascia tus: three-banded.

trif idus: three-parted.
trifld rus : three-flowered.

trifolia tus: three-leaved.

trifoliola tus: three-leafleted.

trif6 lius: three-leaved.

trifurea tus: trifurcate, thrice-forked.

trilinea tus: three-lined.

triloba tus: three-lobed.

tril obus: three-lobcd.

trimes tris: of three months.
triner vis: three-nerved.

trinota tus: three-marked or -spotted.

triparti tus: three-parted.

tripe t alus: three-petaled.

triphyl lus : three-leaved.

trip teris: three-winged.

tripuncta tus: three-spotted.

trique trus: three-cornered.

tris tis: sad, bitter, dull.

triterna tus: triternate, thrice in

threes.

trium phans: triumphant.
triviJ lis: common, ordinary, very

frequent, found everywhere.

trop icus: of the tropics.

truncat ulus: somewhat or partially

truncate.

trunca tus: truncate, cut off square.
tubercula tus: tuberculate, with

tubercles or small tubers.

tuberculo sus: tubercled, knotted.

tuberfi sus: tuberous.

tubifld rus: tube-flowered, trumpet-
flowered.

tubis pathus: tube-spathed.
tubuld sus : tubulose, with tubes.

tulipif era: tulip-bearing.
tii midus: swollen.

turbina tus : turbinate, top-shaped.
tur gidus: turgid, inflated, full.

typhi nus: smoky or dull; perhaps

pertaining to fever.

typ icus: typical, conforming to the

standard or norm.

ultc inus: like the gorse or furze

(UU-x).

uligind sus: of wet or marshy places.

ulmifo lius: Ulmus-leaved, elm-

leaved.

umbella tus: with umbels.

umbellula tus: with umbellets.

umbona tus: lx>ssed, bearing at cen-

ter an umbo or stout projection.

umbraculif era : umbrella - bearing,

shade-producing.
umbrd sus: shaded, shade-loving,
uncina tus: hooked at the point,
unda tus: waved.

undecimpuncta tus: eleven-spotted.
undulatifd lius: undulate-leaved,

undula tus: undulated, wavy,
unguicula ris: flawed, narrowed to a

petiole-like base.

unguicula tus: unguiculate, clawed,

unguipet alus: petals clawed,

unic olor: one-colored.

unicor nis: one-horned,

unidenta tus: one-toothed,

unifld rus: one-flowered,

unilateral lis: one-sided*.

univitti tus: one-striped,
urceoll tus: urn-shaped,
u rens: burning, stinging,

urentfs simus: very burning, very
stinging.

urophyl lus: tail-leaved.

urosta chyus: tail-spiked,

ursl nus : pertaining to bears,

urticifo lius: nettle-leaved (Urtica).

usitatis simus: most useful,

ustula tus: burnt, sere,

u tills: useful,

u tilis simus: most useful,

utricula tus: utriculate, with a utricle

or small bladdery one-seeded fruit.

utriculo sus: utricled.

uvif era: grape-bearing.

va gans: wandering, vagabondish.

vagina lis: vaginate, sheathed,

vagina tus: sheathed,

valdivia nus, valdivien sis: Valdivian,

of province of Valdivia (Chile).

valenti nus: Valentian, of Valentia

(in Spain).
val idus: strong.

variab ilis: variable, of many forms,

vel rians: variable.

varia tus: variable,

variega tus: variegated,
variifor mis: of variable or many

forms.

va rius: various, diverse,

vasta tor (feminine vastatrix) : rava-

ging, devastating.

vegeti tus : full of growth, vigorous.

veg etus: vigorous.
vela ris: pertaining to curtains or

veils.

velu tinus: velvety.
venena tus: poisonous.
vend sus: veiny.
ventricd sus: ventricose, swelling or

inflated on one side or unevenly.
venus tus : handsome, charming.
verecun dus: modest, blushing.
vermicula tus: worm -like, or like

worm-tracks.
verna lis: vernal.

verniclf era: varnish-bearing.
ver nus : of spring, vernal.

verrucd sus: verrucose, warted.

versic olor: variously colored.

verticilla ris: verticillate.

verticilla tus: verticillate, whorled,
arranged in a circle about the stem.

ve rus: the true or genuine or stan-

dard.

ves cus: weak, thin, feeble.

vesiculd sus: with little bladders.

vesperti nus: of the evening, west-
ern.

vesti tus: covered, clothed, as with
hairs or pubescence.

vex ans: puzzling, vexatious.

vezilla rius: of the standard petal (as

of pea-like flowers), with a standard.
vil!6 sus: villous, soft-hairy.
vimina lis : of osiers, of basket willows.

vimin eus : of osiers or wicker-work.
vinif era: wine-bearing.
vino sus: full of wine.

viola ceus: violet.

violes cens: somewhat violet-colored

or becoming so.

vl rens : green.
vires cens: greenish, becoming green.

virgi tus: twiggy.

virgina lis: virgin.

virgin eus: virgin.

virgin icus, virginien sis: Virginian,
of Virginia.

viridifld rus: green-flowered.
viridifo lius: green-leaved.
vlr idis: green.
viridis simus: greenest, very green.
virid ulus: greenish.
viscid ulus: somewhat viscid.

vis cidus: viscid, sticky.
viscosis simus: very sticky.
viscS sus: viscid.

vitelli nus: dull yellow approaching
red.

vitifd lius: Vitis-leaved, grape-leaved.
vitta tus: striped.

vittig era: bearing stripes.

vivip arus: viviparous, producing the

young alive (rather than oviparous).

volgaricus: Volgan, of the Volga
river region (written also wolgari-

cus).

volu bilis: twining.

volup tas: pleasure, delight.

volu tus: rolled-leaved.

vulga ris: vulgar, common.
vulga tus: common.
vulpl nus : of the fox.

wolgar icus: Volgan (see voloaricut).

xanthacan thus: yellow-spined.
xan thi nus: yellow,
xanthocar pus: yellow-fruited,
xantholeu cus: yellow-white,

xanthophyl lus: yellow-leaved.

yedoen sis: of YedoorYeddo (Japan).

yunnanen sis: of Province of Yun-nan,
China.

zebri nus: zebra-striped.

zeylan icus: Ceylonian, of Ceylon;
Cingalese; same as ceylanicut.

zona lis: zonal, zoned,

zona tus: zoned, banded.
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OF THE USUAL BOTANICAL AND HORTICULTURAL TECHNICAL WORDS

The following set of words includes many descriptive terms used in this Cyclopedia and elsewhere, with ex-

planations of their meaning. In some respects, the Name-List (pages 148 to 159) is a glossary, and the consultant
should search there when he fails to find the word in the present catalogue.

Aberrant. Unusual, or exceptional; a plant or structure

that varies from customary structure or from the

type; used mostly of variation.

Abortive. Defective; barren; not developed.

Abrupt. Changing suddenly rather than gradually, as a
leaf that is narrowed quickly to a point, or a pinnate
leaf that has no terminal leaflet; not tapering.

Acaulescent. Stemless, or apparently stemless; sometimes
the stem is subterranean or protrudes only slightly.

Accessory buds. Buds more than one in an axil.

Accessory fruit. Fruit-like body composed of pericarp
and other structure or structures seemingly a part
of it, but not originally united with it, as wintergreen
berry.

Accrescent. Increasing; becoming larger after flowering,
as the calyx in some plants.

Accumbent. Lying against; said of cotyledons when the

edges are placed against the radicle.

Athene (akene). A dry indehiscent one-seeded pericarp.

Achlamydeous. Lacking calyx or corolla; naked.

Acinaciform. Shaped like a scimitar; curved, round
toward the point, being thicker on the outer side than
on the convex or inner side.

Acotyledonous. Without cotyledons.
Adnate. Grown to, united with another part; as stamens

with the corolla-tube or an anther in its whole length
with the filament.

Adventitious buds. Buds appearing on occasion, rather

than in regular planes and order, as those arising

about wounds.
Adventive. Said of an introduced plant not yet established ;

imperfectly or only partially naturalized.

^Estivation. The arrangement of floral envelopes in the
bud (sestivus, summer, when flowers mostly appear.
Vernation is leaf-arrangement in the bud).

Affinity. A plant or part closely related to another or

much resembling it in structure.

Agglomerate. Piled together, heaped up.

Aggregate fruit. One formed by the coherence of pistils

that were distinct in the flower, as blackberry.
Albumen. Starchy or other nutritive material accompany-

ing the embryo; commonly used in the sense of endo-

sperm, for the material surrounding the embryo.
Alburnum. The sapwood or younger wood of a tree.

Alternate. Any arrangement of leaves or other parts not

opposite or whorled; placed singly at different heights
on the axis or stem.

Aheolate. Honey-combed, or pitted with angular sepa-
rated depressions.

Ament. Catkin.

Amentiferous. Bearing aments or catkins.

Amorphous. Formless; of no definite or constant form.

Amphigean. Of both worlds, the Old and New; said of

distribution of plants.

Amphitropous. Said of a straight ovule or seed that is

apparently turned a quarter way around, so that it

is half inverted and with the scar or hilum on the
side.

Ampuliaceous. Said of plants bearing flask-like parts, as

in certain aquatics such as Utricularia.

Analogous. Related in function or use, but not in origin.

See Homologous.

Anastomosing. Netted; interveined; said of leaves marked
by cross-veins forming a network.

Anatropous. Said of a straight ovule or seed that is in-

verted, with the micropyle next the hilum or soar.

Ander. Male; occurs in combinations as, monandrous,
having one stamen.

Andraeceum. The male or stamen-bearing part of a flower;
the stamens spoken of collectively. See Gyncecium.

Androphore. The cylinder or column formed by monadel-

phous filaments, as in the mallow and bombax tribrs.

Angiosperms. Plants that bear the seeds within a pericarp,
in distinction from the gymnosperms which have
naked ovules and seeds; having a closed ovary.

Annual. Of one season's duration from seed to maturity
and death.

Anterior. Front; on the front side; away from the axis;

toward the subtending bract.

Anther. The pollen-bearing part of the stamen, borne at

the top of the filament or sometimes sessile.

Antheriferous. Anther-bearing.
Anthesis. Flowering; strictly, the time of expansion of a

flower, but often used to designate the flowering period ;

the act of flowering.

Anthocarpous. Said of a body combined of flowers and
fruit united into a solid mass, as in the pineapple or

the mulberry.
Anthodium. Flower-head of the Composite; in com-

mon speech this flower-head is erroneously called a
"flower."

Antical. Front, anterior.

Apetaloits. No petals; petals missing.

Apical. At the apex or top.

Apocarpus. Carpels not united; see Syncarpous.
Appendage. An attached subsidiary or secondary part, as

a projecting part or a hanging part or supplement.
Appressed. Closely and flatly pressed against; adpressed.
Arachnoid. Cobwebby, by soft and slender entangled

hairs; also spider-like.

Areole, areola. A small more or less angular space on a
surface, as between network of veins.

Aril. An appendage or an outer covering of a seed, grow-
ing out from the hilum or funiculus; sometimes it

appears as a pulpy covering.
Arillate. Provided with an aril.

Arillode. An aril-like structure, or false aril; a coating or

covering of the seed arising from its own surface, and
not from the funiculus.

Armed. Provided with any kind of strong and sharp
defence, as of thorns, spines, prickles, barbs.

Articulate. Jointed ; provided with nodes or joints, or places
where separation may naturally take place.

Ascending. Rising up; produced somewhat obliquely or

indirectly- upward.
Asexual. Sexless; without sex.

Auricle. An ear-shaped part or appendage, as the projec-
tions at the base of some leaves and petals.

Awl-shaped. Narrow and sharp-pointed; gradually taper-

ing from base to a slender or stiff point.
Awn. A bristle-like part or appendage.
Axil. Upper angle that a petiole or peduncle makes with

the stem that bears it.

Axile. Borne in or on the axis, or relating to it.

(160)
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Axillary. In an axil.

Axis. The main or central line of development of any
plant or organ; the main stem.

Bacca. A berry.
Baccate. Berry-like; pulpy or fleshy.

Banded. Marked with cross-bars or horizontal lines of

color, or with very prominent ribs or other structure.

Barb. A short point or bristle; usually employed to desig-
nate points with reflexed or fishhook -like rarely

ascending appendages.
Barbulatc. With fine beards.

Bark. The word is often used in a general way to designate
the softer outer envelope of a stem or root. In this

sense, it includes all that peels readily, as the bark of

the hemlock and oak, used for tanning leather. In a
stricter sense, it is applied to the corky layers formed
on the outer surface of woody plants. It is formed
from an active layer of tissue, the phellogen. The
bark is developed in different ways on different trees.

So distinct are the resulting tissues that species of

trees may be readily recognized by their bark alone.

Cork of commerce is the bark of the cork oak, a
native of southwestern Europe. Inasmuch as the

word covers so many structures, it is little used by
botanists in technical descriptions.

Bark-grafting. A kind of grafting in which the cions are
inserted between the bark and wood of a stub; often,
but erroneously, called crown-grafting.

Base. The bottom or lower end of a part or structure or

organ, even though this part may be uppermost as

the organ hangs on the plant.

Basifixed. Attached or fixed by the base, as an ovule that

is affixed to its support by its bottom rather than by
its side or by an angle.

Basin. The depression at the apex or blossom-end of an
apple or other pome fruit.

Basinerved. All the ribs or nerves of a leaf or petal start-

ing from its base.

Bast. The soft part of the fibro-vascular bundles in plants,
abundant in the inner bark. It increases in thickness

simultaneously with the wood, but much less rapidly.
The fibrous elements in the bast of basswood have been
used in making cordage; also in making strong paper.

Beak. A long prominent and substantial point; applied

particularly to prolongations of fruits and carpels.
Beard. A long awn or bristle-like hair.

Berry. Pulpy, indehiscent, few- or many-seeded fruit;

technically, the pulpy fruit resulting from a single

pistil, containing one or more seeds but no true stone,
as the tomato.

Bi- or Bis-. In Latin compounds, signifying two or twice.

Biauriculate, biaurite. Having two ears.

Bicallose, bicallous. Furnished with two callosities, as the

lip of some orchids.

Bicrural. With two tails, legs, or slender elongations.
Biennial. Of two seasons' duration from seed to maturity

and death.

Bifarious. Arranged in two rows.

Bifid. Two-cleft or two-cut.

Bifoliolate. With two leaflets to a leaf.

Biforate. With two openings, pores or apertures.

Bigener. Plant arising from a cross between two genera.
Bilabiate. Two-lipped, double-lipped.
Bilamellate. Bearing or consisting of two plates.
Bilobed. Two-lobed ; parted into two lobes.

Bilocular. Two-celled; with two locules or compartments.
Bipartite. Divided into two parts; separated nearly to base.

Bipinnate. Twice-pinnate; when the primary divisions are

pinnate.

Bipinnatifid. Twice-pinnatifid; when pinnatifid primary
parts are pinnately cut.

Biplicale. Bearing two plaits or folds.

Biscptate. Twice-divided; with two partitions.
Biserial. In two series or sets.

Biserrate. Doubly serrate; the serratures themselves serrate.

11

Bisexual. Two-sexed; with both stamens and pistils.

Biternate. Twice-ternate; when the divisions of a ternate
leaf are divided into three.

Bivalvular. Two-valved.
Bivittate. With two vittce or oil-tubes.

Bladdery. Inflated; empty, and the walls thin like the
bladder of an animal.

Blade. The expanded part of leaf or petal.

Blanching. A whitening or decoloring of the usually green
parts of plants, as in celery or endive when it is pre-
pared for use.

Bole. The trunk of a tree, particularly of a large tree.

Boss. A prominent center or projection on a flat and more
or less circular surface.

Bottom-heat. A term used to designate the condition that
arises when the roots of plants, or the soil in which
they grow, are exposed to a higher temperature than
that of the air in which the aerial parts are growing.

Brachiate. Branches or parts spreading at nearly right-

angles and placed alternately.

Brachys. In Greek compounds, signifying short, as brachy-
podus, on a short foot or stalk.

Bract. A much-reduced leaf, particularly the small or
scale-like leaves in a flower-cluster or associated with
the flowers.

Bracteal. Concerning or pertaining to bracts.

Bracteole. Bractlet.

Bractlet. Bract born on a secondary axis, as on the pedicel
or even on a petiole.

Breaking. Said when buds start to grow.

Bristly. Bearing stiff strong hairs or bristles.

Bud. An incipient or nascent shoot; the rudimentary or

beginning state of a stem; particularly, in common
speech, a thickened and condensed resting-stage of a

shoot, or a flower or leaf before expanding; in prop-
agating, a single bud used on a cutting or cion. See

Buds, p. 586.

Budding. The operation of applying a single bud to the
surface of the growing wood of the stock, with the

intention that it shall grow. The bud is usually
inserted underneath the bark of the cion, and is held

in place by a bandage. Budding is a part of the general

process of grafting. Called inoculation in old writings.
Bulb. A thickened part in a resting state and made up of

scales or plates on a much shortened axis. See Bulb, p.

588.

Bulbel. A bulb arising from a mother-bulb.

Bulbiferous. Bulb-bearing.
Bulblet. Aerial bulb; a bulb borne above ground, as in the

flower-cluster or a leaf-axil.

Bulbo-tuber. Conn.
Bulbous. Bulb-like; with the structure or the character-

istics of a bulb.

Bullate. The surface blistered or puckered, as the leaf of

a Savoy cabbage.
Bursicle. A little pouch-like or purse-like receptacle.
Bush. A low and thick shrub, without distinct trunk.

Caducous. Falling off early, or prematurely, aa the sepals
in some plants.

Calcarate. Spurred.

Calcariform. Spur-formed ; shaped like a calcar or spur.
Calceolate. Slipper-like; having the form of a round-

ing toed shoe.

Callosity. A thickened and hardened part or protuberance.
Callus. A hard prominence or protuberance ;

in a cutting
or on a severed or injured part, the roll of new cover-

ing tissue.

Calycine. Pertaining to a calyx, or calyx-like.

Calyculate. Calyx-like; bearing a part resembling a calyx;

particularly, furnished with bracts against or under-
neath the calyx resembling a supplementary or outer

calyx.

Calyptra. A hood or lid; particularly the hood or cap of

the capsule of a moss.

Calyptriform. Hood-formed ; like a cap pulled over.
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Calyx. The outer circle of floral envelopes.
Cambium. The growing or nascent tissue lying between

the xylem and phloem of the fibre-vascular bundle, and
therefore on the outside of the woody trunk between
wood and bast, or in trees and shrubs between wood
and "bark." Its function is to increase the stem in

diameter.

Campanulate. Bell-shaped.

Campylotropous. Said of an ovule or seed so curved or

turned on itself as to bring the apex and base together.
Canaliculate. Grooved or channeled lengthwise.
Canescent. Gray-pubescent and hoary.
Cap. A convex removable covering of a part, as of a cap-

sule; in the grape, the cohering petals fall off as a cap.

Capillary. Hair-like; very slender.

Capitate. Headed; in heads; formed like a head; aggre-
gated into a very dense or compact cluster.

Capitulum. Head ; a close body of sessile flowers.

Capsular. Pertaining to a capsule; formed like a capsule.

Capsule. Compound pod; a dry fruit of more than one
carpel, opening at maturity.

Carinate. Keeled
; provided with a projecting central longi-

tudinal line or ridge on the lower or under surface.

Carpel. One of the foliar units of a compound pistil; a

simple pistil contains one carpel.

Carpophore. Fruit-stalk; stem bearing the carpels; particu-

larly, in the Umbelliferse, the slender extended axis

that supports the ripe seed-like carpels.

Cartilaginous. Hard and tough, like parchment.
Caruncle. On a seed, a protuberance or growth at or

around the hilum.

Caryopsis. An achene-like fruit, with the thin pericarp or

covering grown fast to the seed ; it is the characteristic

fruit of the cereal grains and other grasses.

Cataphyll. An undeveloped leaf, as at the beginning of

a growth.
Catkin. A scaly-bracted spike with declinous flowers;

ament; prominent in willows and poplars.
Caudex. Stem, trunk; used particularly to designate the

persistent base of an herbaceous stem that is otherwise

annual, and also for the stem of tree-ferns and palms.
Caudicle. Little stem, stemlet; stalk of pollinium in

orchids.

Caulescent. More or less stemmed or stem-bearing; having
an evident stem above ground.

Caulicle. Stemlet of the embryo; radicle.

Cauline. Pertaining or belonging to the stem.

Cavity. The depression at the bottom or stem-end of an
apple or similar fruit.

Cell. One of the ultimate compartments or vesicles of

which plants are composed or made up; also, a cavity or

compartment or locule of an ovary or anther.

Cellular. Tissue made up of short thin-walled cells,

rather than of fibers or tubes.

Centrifugal. Away from the center.

Centripetal. Toward the center.

Centrum. The central part of any structure; particularly
the large central air-space in hollow stems.

Cephalanthium. An old name for the flower-head of com-
posites; anthodium.

Cephalium. The head-like stem-end of condensed cacti,

bearing the flowers and fruits.

Cernuous. Drooping; inclining somewhat from the per-
pendicular.

Cespitose. Matted ; growing in tufts; in little dense clumps;
said of low plants that make tufts or turf of their basal

growths.
Chaeta. A bristle; seta.

Chaff. A small thin dry and membranous scale or bract;
in particular, the bracts in the flower-heads of com-
posites.

Channeled. Deeply grooved lengthwise ; canaliculate.

Chartaceous. Thin, hard and stiff; having the texture of

writing-paper.

Chrysos. In Greek compounds, signifying golden or golden
yellow.

Ciliate. Fringed with hairs; bearing hairs on the margm.
Ciliolate. Slightly or minutely ciliate.

Cinereous. Ash-colored; light gray.
Cinnamomeus. Cinnamon-colored.
Cion. The bud or branch used in grafting; also spelled

scion.

Circinate. Coiled downward or inward from the top, as
the young frond of a fern and cycas.

Circumscissile. Opening or dehiscing by a line around the
fruit or anther, the valve usually coming off as a lid.

Cirrhiferous. Tendril-bearing.

Cirrhiform. Tendril-form.

Cirrhus, cirrus. A tendril.

Cladophyllum. A flattened leaf-like branch, functioning as

foliage, as in many acacias and in asparagus.
Clados. In Greek compounds, signifying a branch.

Clasping. Leaf partly or wholly surrounding stem.
Clavate. Club-shaped; said of a long body thickened

toward the top.
Claw. The long narrow petiole-like base of the petals or

sepals in some flowers.

Cleistogamous flowers. Small closed self-fertilized flowers,
as in some violets and in many other plants.

Close fertilization. Fecundation by pollen from same
flower

; self-fertilization.

Clove. One of the separable parts of a composite bulb, as

of the garlic.

Clypeate. With the form of an ancient buckler or round
convex shield; shield-like.

Coalescence. The union of similar parts or organs, or of

those in the same series as stamens with stamens and
petals with petals.

Coarctate. Crowded together.
Coccus. A berry (plural cocci) ;

in particular, one of the

parts of a lobed fruit with one-seeded cells.

Cochleariform. Spoon-shaped.
Coherent. Two or more similar parts or organs joined.
Cohesion. The union of two or more organs of same

kind.

Collateral. By the side; standing side by side.

Column. Body formed of union of stamens and pistil

in orchids, or of stamens, as in mallows.
Commissure. The place of joining or meeting; as the face

by which one carpel joins another.

Comose. Bearing a tuft or tufts of hair.

Complete flower. All parts present.

Complete leaf. Having blade, petiole, stipules.

Complicate. Folded over or back on itself.

Compound. Of two or more similar parts in one organ.

Compound leaf. A leaf with two or more separate leaflets;

in some cases (as in Citrus) some of the leaflets may
be obsolete and the compound leaf have only one
leaflet.

Compound pistil. Of two or more carpels united.

Compressed. Flattened, especially flattened laterally.

Conchiform. Shell-form; like one valve of a bivalve shell.

Conduplicate. Two parts folded together lengthwise.
Cone. A dense and usually elongated collection of flowers

or fruits borne beneath scales, the whole with scales

and axis forming a detachable homogeneous fruit-like

body; some cones are of short duration, as the stami-

nate cones of pines, and others become dry and woody
durable parts .

Confluent. Running together so as to form a single part
or organ ;

blended.

Conformed. Of the same form or character as something
else or as a related part or structure.

Congested. Crowded very closely together; collected into

a mass or body.

Conglobate. Gathered into a ball or globe.

Conglomerate. Clustered ; brought together.

Coniferous. Cone-bearing.
Connate. United or joined; in particular, like or similar

structures joined as one body or organ.
Connective. The filament or tissue connecting the two cells

of an anther, particularly when the cells are separated.
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Connivent. Coming together or converging, but not

organically connected.

Conoidal, Cone-like; nearly conical.

Convolute. Said of floral envelopes in the bud when one

edge overlaps the next part or petal or sepal or lobe

while the other edge or margin is overlapped by a

preceding part ; rolled up.
Cordate. Heart-shaped; with a sinus and rounded lobes

at the base and ovate in general outline.

Cork. The name applied to the outer impervious mostly
not-living part of the bark. Most bark develops a

corky exterior, and in some cases it becomes very
prominent. In Evonymous Thunbergianus, the English

maple, the corky barked elm, and other trees and

shrubs, it forms wings on the branches. The cork of

commerce comes from the bark of Quercus Ilex (better

known as Q. Suber), plantations of which grow in south-

western Europe. The cork tree of the catalogues,
Phellodendron amurense, is a curious tree, cultivated

for ornament.
Corm. A solid bulb-like part, usually subterranean, as

the "bulb" of crocus and gladiolus.
Cornel. A corm arising from a mother-corm.
Cormlet. Aerial corm, or one borne in the inflorescence or

in the leaf axils.

Cormous. With corms, or pertaining to corms.
Corneous. Horny; hard and very dense in texture.

Corniculate. Bearing or terminating in a small horn-like

protuberance or process.
Corolla. Inner circle of floral envelopes; if the parts are

separate, they are petals; if not separate, they are

teeth, lobes or divisions.

Corona. Crown, coronet; any appendage or intrusion that
stands between the corolla and stamens, or on the

corolla, as the cup of a daffodil, or that is the out-

growth of the staminal part or circle, as in the milk-
weeds.

Coroniform. Crown-formed or crown-like; corona-like.

Corticate. Having a cortex or hard bark; also having a

rind, as the lemon and orange.
Corymb. Short and broad, more or less flat-topped inde-

terminate flower-cluster.

Corymbose inflorescence. Outer flowers opening first.

Costa. A rib; in particular a strong rib or line, as a midrib
or mid-nerve.

Costate. Ribbed.

Cotyledon. Seed-leaf; the primary leaf or leaves in the

embryo; in some plants the cotyledon always remains
in the seed-coats and in others (as bean) it emerges on
germination.

Crateriform. Deep saucer-shaped; cup-shaped.
Creeper. A trailing shoot that takes root in the ground

throughout its length.
Crenate. Shallowly round-toothed or obtusely toothed.
Crenuiate. Finely or shallowly crenate.

Crested. With elevated and irregular or toothed ridge.
Cribrose. Sieve-like

; with numerous small apertures.

Crop. Produce of tilled, cared-for or protected plants.

Croppage. The whole subject of the producing of crops.
Cross. The offspring of any two flowers that have been

fertilized. A cross-breed is a cross between varieties

of the same species. Synonyms are half-breed, mongrel,
variety-hybrid. Crossing is the operation of cross-

pollinating. Cross-pollination is the transfer of the

pollen of one flower to the pistil of another.

Cross-fertilization. Fertilization or fecundation secured

by pollen from another flower.

Cross-pollination. Transfer of pollen from flower to flower.

Crown. Corona; also that part of the stem at the surface
of the ground; also a part of a rhizome with a large

bud, suitable for use in propagation.
Cruciate. Cross-shaped or cross-like.

Crustaceous. Said of bodies or coverings that are hard and
brittle.

Cryptogam. Flowerless plant, as fern, moss, fungus, sea-

weed ; less used than formerly as a technical term.

Cryptos. In Greek compounds, signifying concealed.

Culm. The stem of sedges and grasses, and similar plants.

Cuneate. Wedge-shaped; triangular, with the narrow end
at point of attachment, as of leaves or petals.

Cupular. Cup-like or cup-shaped ; the acorn nut sits in a

cupule or little cup (whence the name Cupuliferae).
Cuticle. The external rind or skin of a plant or part;

usually applied to the thin waterproof membrane
overlying the epidermis.

Cutting. A severed vegetative or asexual part of a plant
used in propagation; as a cutting of root, of stem, or

of leaf.

Cyathiform. Cup-shaped.
Cymbiform. Boat-shaped.
Cyme. A broad, more or less flat-topped determinate

flower-cluster.

Cymose inflorescence. With central flowers opening first.

Cypsela. An old term for the fruit of composites, being

dry, one-celled and one-seeded.

Deciduous. Falling, as the leaves of non-evergreen trees.

Decompound. More than once compound.
Decumbent. Reclining or lying on the ground, but with the

end ascending.
Decurrent. Running down the stem, as the leaf of mullein.

Decussate. Opposite leaves in four rows up and down the

stem ; alternating in pairs at right angles.

Definite. Said of a constant or known number, not exceed-

ing twenty; contrasted with indefinite, above twenty,
when the parts are usually not counted in systematic

descriptions.

Deflexed. Turned downward abruptly.

Defoliation. The casting or falling of the leaves.

Dehiscence. The method or process of opening of a seed-

pod or anther.

Deliquescent. Trunk or leader lost in the branches; said

of tree-top without a leader.

Deltoid. Triangular; delta-like.

Dendroid. Said of tree-shaped small plants.
Dendron. In Greek compounds, signifying a tree.

Dentate. With sharp spreading teeth.

Depauperate. Applied to a plant or part that is less per-

fectly developed than usual or normal; also said of

very small members of a genus or family.

Depressed. More or less flattened endwise or from above.

Descending. The direction gradually downwards.
Determinate. Definite cessation of growth at the apex or

in the main axis.

Di-, Dis,-. In Greek combinations, signifying two or twice

as diphyllus, two-leaved.

Diadelphous. In two groups, as the stamens of some
Leguminosse, joined by their filaments.

Diandrous. With two stamens.

Diaphanous. Transparent or translucent.

Dicarpellous. Comprised of two carpels.

Dichlamydeous. Provided with both calyx and corolla.

Dichogamy. Stamens and pistils maturing at different

times.

Diclinous. Imperfect ; having either stamens or pistils but
not both; unisexual. See Monoclinous.

Dicoccous. Separating into two cocci.

Dicotyledonous. With two cotyledons.

Didynamous. With four stamens in two pairs of different

length.

Diffuse. Loosely branching or spreading; of open
growth.

Digitate. Hand-like; compound with the members arising
from one point.

Dimerous. The parts in twos.
Dioecious. Staminate and pistillate flowers on different

plants.

Dipterous. Two-winged.
Dipyrenous. Having two stones or pyrenes.
Disciform. Flattish and circular like a discus.

Discoid. Disk-like; in particular, said of a head of Com-
posite without ray-flowers.
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Disk, disc. A more or less fleshy or elevated development
of the receptacle about the pistil; receptacle in the

head of Compositse.
Disk-flowers. The tubular flowers in the center of heads of

Compositse, as distinguished from the ray-flowers.
Dissected. Divided into many slender segments.

Dissepiment. A partition, particularly in an ovary or fruit.

Distinct. Separate; not united with parts in the same
series.

Divided. Separated to the base.

Division. Propagation by means of separating the root

system or rhizome system into parts; cutting up the

plant into several root-bearing parts or pieces, as when
one rhubarb plant is made into two or more.

Dorsal. Back; relating to the back or outer surface of a
part or organ.

Dorsiferous. Bearing anything on the back.

Dorsifixed. Attached by the back.

Dorsoventral. Literally, back-front; placed with reference

to the back or front or to both.

Double. Said of flowers that have more than the usual

number of floral envelopes, particularly of petals; full.

Downy. Covered with very short and weak soft hairs.

Drupe. A fleshy one-seeded indehiseent fruit, with seed

inclosed in a stony endocarp; stone-fruit.

Drupelet. One drupe in a fruit made up of aggregate
drupes, as in the raspberry.

Dumose. Low and branching, as a bush.

E- or Ex-. In Latin-formed words, usually denoting, as

a prefix, that parts are missing, as exstipulate, without

stipules, estriate, without stripes.

Ecalcarate. Without calcar or spur.

Ecology. Study of habits and modes of life of animals and
plants.

Ecostate. Without ribs.

Edentate. Without teeth.

Effuse. Loosely spreading; very diffuse.

Eglandulose. Without glands.

Elliptic. A flat part or body that is oval and narrowed to

rounded ends.

Elongate. Lengthened; stretched out.

Embryo. The plantlet in the seed.

Endocarp. The inner layer or part of a pericarp.

Endogen. Term applied to stems having scattered bundles,
as of Indian corn, not appropriate, and now little used.

See Exogen.
Endosperm. Starch or other food outside or around the

embryo ;
albumen.

Ensiform, ensate. Sword-shaped; long, flat, 2-edged,

nearly or quite straight, with a sharp point.
Entire. Margin not in any way indented; whole.

Environment. Surroundings; conditions in which organ-
isms live and grow.

Ephemeral. Persisting for one day only, as flowers of

spiderwort.

Epi. A Greek prefix signifying on or upon.
Epicarp. The outer layer or surface of the pericarp.

EpichUe. The upper part of the jointed lip of an orchid.

Epicotyl. That part of the caulicle lying above the coty-
ledons.

Epidermis. Superficial layer of cells and underneath the

cuticle.

Epigeal. Cotyledons rising into the air in germination.

Epigeous. Close upon the ground rather than underneath.

Epigynous. Borne on the ovary; used of floral parts when
ovary is inferior and flower not perigynous.

Epipetalous. On a petal.

Epiphyllous. On a leaf.

Epiphyte. Air-plant; a plant growing on another or on
some other elevated support.

Equitant. Sitting astride
;
used for conduplicate leaves that

stand inside each other in two ranks, as in Iris.

Eroslrate. Without a beak.

Essential organs. Stamens and pistils.

Evergreen. Remaining green throughout the year.

Exalbuminous. Seeds without albumen or endosperm.
Excentric. Out of or away from the center.

Excurrent. The trunk or leader continuing through the top.

Exfoliating. Coming off in thin layers, as the bark of birch
and other plants.

Exocarp. The outside part of a pericarp.

Exogen, exogenous. Growing and increasing in diameter

by layers on the exterior of the woody cylinder, in

distinction from endogens.
Exserted. Sticking out; projecting beyond, as stamens

from a perianth.
Exsiccated. Dry or dried.

Exstipulate. Without stipules.
Extrorse. Looking or facing outward.

Eye. The marked center of a flower; a bud on a tuber, as
on a potato; a single-bud cutting.

Fades. The general appearance or "looks" of a plant; or
the characteristic appearance of a plant society.

Farinaceous. Containing starch, or starch-like materials.

Fasciated. Much flattened
;
an abnormal or teratological

widening and flattening of the stem.

Fascicle. A condensed or close cluster, as of flowers.

Feminine. Pistillate (in higher plants) .

Fertile. Said of pollen-bearing stamens and seed-bearing
fruits.

Fertilization. Impregnation of the ovule; the act of union
of sperm and egg cells, in the higher plants taking
place within the ovule: fecundation.

Fetid. Having a disagreeable odor.

Fibrillose. With fine fibers or threads.

Fibrous. Fiber-like; containing fibers or thread-like parts.
Fibro-vascular. Made up of both fibers and ducts; combina-

tion of fibrous and vascular structure.

Filament. Stalk of the anther.

Filiform. Thread-like; long and very slender.

Fimbriate. Fringed.
Fimbrillate. Minutely fringed.
Fistular. Cylindrical and hollow.

Flaccid. Soft; lax and weak; not rigid.

FlageUiform. Whip-form; long and slender like a lash.

Flagging. Wilting; said particularly of newly made cuttings
and recently transplanted plants.

Flexuous. Having a more or less zigzag or wavy form ; said

of stems of various kinds.

Floccose. With tufts or flocks of soft wool or woolly hair.

Flora. The plant population of a given region; also a book
describing this population.

Florets. Individual flowers of composites and grasses; also

other very small flowers that make up a very dense
form of inflorescence.

Floriferous. Flower-bearing.
Foliaceous. Leaf-like; said particularly of sepals and calyx-

lobes and of bracts that in texture, size or color look

like small or large leaves.

-foliate. In combinations, -leaved; having leaves; as tri-

foliate, three-leaved.

-foliolate. Having leaflets; as trifoliolate, of three leaflets.

Follicle. Dry, dehiscent pericarp opening only on the front

suture.

Fotticular. With follicles; follicle-like.

Foramen. An aperture or opening.
Forked. Branching or divided into nearly equal parts or

members.
Fornicate. Arched.
Free. Not joined to other organs; as petals free from the

stamens or calyx.

Frond. Leaf of fern; sometimes used in the sense of foliage.

Frosted. With a more or less shining or crystallized

white covering.

Fructification. The act or process of fruiting; also the

fruiting organ or organs.
Fruit. The ripened pericarp or pericarps with the adnate

parts; the seed-bearing organ.
Fruticose. Shrubby or shrub-like in the sense of being

woody.
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Fugacious. Fulling or withering away very early.

Fumose. Smoke-colored.

Function. What a plant or a part does; its vital activities.

Funicle. The stalk or stipe of an ovule or seed.

Funnelform. With tube gradually widening upward and

passing insensibly into the limb, as in many flowers

of Convolvulus; infundibuliform.

Furrowed. With longitudinal channels or grooves.

Fusiform. Spindle-shaped; narrowed both ways from a

swollen middle, as dahlia roots.

Galea. A hood or a helmet-shaped part or structure, as

found in the upper lip of some corollas.

Gamete. One of the sex-cells, either male or female.

Gamopetalous. Corolla of one piece; petals united.

Gamophyllous. Leaves united.

Gamosepalous. Calyx of one piece; sepals united.

Geminate. In pairs; twin.

Gemma. A bud; particularly a bud or bud-like structure

by which a plant propagates.

Gemmiparous. Bud-bearing.
Gemmule. A little bud or bud-like structure.

Generation. Period from birth (impregnation) to death;

the epoch from one 1-celled stage of a plant to the

next 1-celled stage.

Germination. The unfolding of the embryo and becoming
self-established of the plantlet.

Gibbosity. A swelling or bulging on one side or near the

base.

Glabrate. Nearly glabrous, or becoming glabrous with

maturity or age.

Glabrous. Not hairy.
Gladiale. Sword-shaped or sword-like.

Gland. Properly a secreting part or prominence or appen-

dage, but often used in the sense of gland-like.

Glandular. Having or bearing secreting organs, or glands.

Glandulose, glanduliferous. Gland-bearing.
Glaucous. Covered with a "bloom" or a whitish substance

that rubs off.

Glochidiate. Said of parts with summit barbed.

Glomerate. In dense or compact cluster or clusters.

Glomerule. Dense head-like clusters; properly a dense

cyme.
Glume. A small chaff-like bract; in particular, one of the

two empty bracts at the base of the grass spikelet.

Graft. A branch or bud inserted on another plant with the

intention that it shall grow there; cion.

Grafting. The process of inserting a cion in a plant with

the intention that it shall grow there. See Budding.

Granular, granulose. Covered with very small grains;

minutely or finely mealy.

Gymnos. In Greek compounds, signifying naked or not

covered: as gymnosperms, with naked seeds (not in a

pericarp). See Angiosperm.
Gynandrous. With the stamens grown on the pistil, form-

ing one organ, as in the orchids.

Gynobase. Stipe or stalk of an ovary, being an extension

or prolongation of the receptacle ; short gynophore.

Gyrwcium. The female or pistil - bearing part of the

flower. See AndroEcium.

Gynophore. Stipe of an ovary prolonged within the calyx.

Habit. The looks, appearance, general style or mode of

growth; as an upright, open, decumbent or strict

habit.

Habitat. Particular place in which a plant grows; as a

swamp, roadside, lawn, woods, ballast-heap, hillside.

Hairs. A general name for many kinds of small and slen-

der outgrowths on the parts of plants; special kinds of

hairiness are designated as setose, villous, comose,

pubescent, hirsute, and others.

Halberd-shaped. Hastate.

Hamate. Hooked.
Hastate. Of the shape of an arrow-head but the basal lobes

pointed or narrow and standing nearly or quite at

right angles; halberd-shaped.

Haulm. Straw-like stems, as of the cereal grains; some-
times also applied to the stems of palms; usually a

collective noun.
Head. A short dense spike; capitulum.
Heart-shaped. Cordate; ovate in general outline but with

two rounded basal lobes; has reference particularly to

the shape of the base of a leaf or other expanded part.

Heel. An enlarged or more or less transverse part on the

lower end of a cutting secured from the older or

larger branch from which the cutting is taken.

Helicoid. Twisted or coiled in snail-shell form.

Heliotropism. The characteristic of turning toward the light.

Hemi- In Greek compounds, signifying half.

Hepta- In Greek compounds, signifying seven.

Herb. Naturally dying to the ground; without persistent

stem above ground; lacking definite woody firm

structure.

Herbaceous. Not woody; dying down each year; said also

of soft branches before they become woody.

Hermaphrodite. Bearing both stamens and pistil in the

same flower; two-sexed; bisexual.

Hesperidium. The fruit of the orange-kind.

Heterocarpous. Various-fruited; with more than one kind

or form of fruit.

Heterogamous. With two or more kinds or forms of flowers.

Heteros. In Greek composition, signifying various, or of

more than one kind or form; as heterophyllous, with

mare than one kind or form of leaf.

Hilum. In the seed, the scar or mark indicating the point

of attachment.

Hip. Fruit of the rose, being an urn-like or closed recep-

tacle bearing the achenes inside. See Hypanthium.
Hirsute. With rather rough or coarse hairs.

Hirtellous. Softly or minutely hirsute or hairy.

Hispid. Provided with stiff or bristly hairs.

Hispidulous. Somewhat or minutely hispid.

Hoary. Covered with a close white or whitish pubes-
cence.

Homo- In Greek compounds, signifying alike or very

similar.

Homocarpous. All the fruits, as of a flower-head, alike.

Homogamous. Presenting only one kind of flowers.

Homologous. Related in origin or morphology. Seft

Analogous.

Homomorphous. Uniform ; all the given parts alike.

Horny. Hard and dense in texture; corneous.

Hybrid. A plant resulting from a cross between two or

more parents that are more or less unlike.

Hygroscopic. Capable of absorbing moisture from at-

mosphere.
Hypanthium. A fruit-like body (as the rose-hip) formed by

the enlargement of the torus and bearing the proper
fruits on its upper or inner surface; literally "beneath

the flower." Now commonly used to denote the cup-

shaped receptacle on which calyx, petals and stamens

are inserted in cases of perigyny, as in plum, fuchsia.

Hypochil. The lower or basal part of the lip in orchids.

Hypocotyl. That part of the caulicle lying below the

cotyledons.

Hypocraleriform. Salver-form; that shape of the flower

characterized by a cylindrical tube and a flat-spread-

ing limb, as in phlox.

Hypogeal. Cotyledons remaining beneath the ground in

germination.

Hypogynous. Borne on the torus, or under the ovary;
said of the stamens or petals.

Immarginate. Without a rim or edge.

Immersed. Entirely under water.

Imparipinnate. Unequally pinnate; odd-pinnate; with a

single terminal leaflet.

Imperfect flower. Having either stamens or pistils, but

not both.

Implexed, implexuous. Entangled, interlaced.

Impregnation. Fecundation or fertilization of the ovule

by the pollen; also, the infiltration of substances.
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Impressed. Deeply nerved; furrowed or grooved as if

by pressure.

Inarching. The grafting together of two plants with the

intention that, when they are severed, part of one

plant will be growing on the other.

Incanescent. Hoary- or gray-pubescent; canescent.

Incised. Cut; slashed irregularly, more or less deeply
and sharply.

Inclining. Looking or falling down from the horizontal.

Included. Not protruded, as stamens not projecting from
the corolla.

Incomplete. Lacking some of its parts, as a flower defi-

cient in stamens or calyx.
Incrustate. Crusted ; with a hard or firm covering.
Incumbent (cotyledons). Of a seed so bent over that the

back of one cotyledon lies against the radicle.

Indefinite. Very numerous, as above twenty; see Definite.
Indehiscent. Not regularly opening, as a seed-pod or anther.

Indeterminate. Growing on from the apex, particularly of

the main axis.

Indigenous. Native to the legion; not introduced from
some other country.

Indumentum. A covering of hair.

Induplicate. With margins folded inward.
Indurated. Hard, hardened.
Indusium. The little growth covering or surrounding the

sorus or fruit-dot in ferns.

Inferior. Beneath, lower, below; as an inferior ovary, one
that is below the calyx-leaves.

Inflated. Blown up; bladdery.
Inflorescence. Mode of flower-bearing; technically less

correct but much more common in the sense of a flower-

cluster.

Infra- In combinations, signifying below.

Infundibuliform. Funnelform.
Innate. Said of an anther when attached by its base to

the filament.

Innovation. An offshoot or departure from the axis.

Inserted. Attached ; as a stamen growing on the corolla.

Inter-. In composition, signifying between, particularly
between closely related parts or organs.

Interfoliaceous. Between the leaves, particularly between
two leaves of a pair.

Internode. The part or space of stem between two nodes
or joints.

Interrupted. Not continuous; in particular, the inter-

position of small leaflets or segments between others.

Intorted. Twisted upon or around itself.

Intramarginal. Just within the margin or edge ;
between the

margins.
Introduced. Brought from another region, either inten-

tionally or otherwise; in horticulture, used to desig-
nate the intentional bringing of plants into cultiva-

tion either from another country or from the wild.

Introrse. Turned or faced inward or toward the axis, as
an anther looking toward the center of the flower.

Inverted. Turned over; end-for-end; top-side down.
Involucel. A secondary involucre; small involucre about

the parts of a cluster.

Involucre. A whorl of small leaves or bracts standing close

underneath a flower or flower-cluster.

Involute. Said of a flat body (as a leaf) rolled inward or
toward the upper side. See Revolute.

Irregular flower. Some parts different from other parts
in same series.

Jointed. With nodes, or points of real or apparent articu-

lation.

Keeled. Ridged like the bottom of a boat; also the two
front united petals of a papilionaceous flower.

Knaur. An excrescence, bur or knot of woody tissue that
will grow when removed and used as a cutting.

Labellum. Lip, particularly the lip of orchids.

Labiate. Lipped ;
a member of the Labiate.

Labyrinthiform. With intricate winding lines or passages.
Lacerate. Torn; irreguarly cleft or cut.

Laciniate. Slashed into narrow pointed lobes.

Lactescent. Containing milk or a milk-like substance.
Lacunose. Having holes or empty places, particularly in

the anatomical structure.

Lamella. A thin flat plate or part.
Lamina. The blade of a leaf or petal or other expanded

part or body.
Lanceolate. Lance-shaped; much longer than broad;

widening above the base and tapering to the apex.

Lapidose. Found in stony places.
Lateral. On or at the side.

Layer. A branch that takes root and gives rise to an inde-

pendent plant.

Leaflet. One part of a compound leaf; secondary leaf.

Leaf-stalk. The stem of a leaf; petiole; foot-stalk.

Legume. Simple pericarp dehiscing on both sutures; pod.
Lemma. In grasses, the flowering glume, the lower of

the two bracts immediately inclosing the flower.

Lenticular. Lentil-shaped; lens-shaped.

Lepals. Sterile stamens, particularly those nectaries or

scales representing stamens; term little used.

Lepidote. Surfaced with small scurfy scales.

Liana, liane. A woody twining or climbing plant entang-
ling a tropical forest.

Life-history. The sum of the events in the life of a plant.

Ligneous. Woody.
Ligule. A strap-shaped organ or body; particularly, a

strap-shaped corolla, as in the ray-flowers of com-

posites; also a projection from the top of the sheath in

grasses and similar plants.

Limb. The expanded flat part of an organ; in particular,

the expanding part of a gamopetalous corolla.

Limbale. Surrounded by an edging of another color;

margined with color; also, provided with a limb.

Line. One-twelfth of an inch.

Linear. Long and narrow, the sides parallel or nearly so.

Lineate. Lined; bearing thin parallel lines.

Linguiform. Shaped like a lingula, or with a projecting

tongue-like part or process.

Lip. One of the parts in an unequally divided corolla or

calyx; these parts are usually two, the upper lip and
the lower lip, although one lip is sometimes wanting;
the upper lip of orchids is by a twist of the stipe

made to appear as the lower; a labium.

Lobe. Any part or segment of an organ; specifically a part
of petal or calyx or leaf that represents a division to

about the middle.

Lobule. A small lobe.-

Locule. Compartment or cell of a pistil or anther.

Loculicidal. Dehiscence between the partitions into the

cavity.
Lodicule. A small scale in a grass flower, between the

lemma and stamens.

Lament. A legume with constrictions or articulations.

Lorate. Strap-shaped.

Lyrate. Pinnatifid but with an enlarged terminal lobe and
smaller lower lobes.

Medullary. Relating to the pith; the medullary rays seen

in cross-sections of woody trunks radiate from the

medulla or pith.
Meniscoidal. Like a meniscus or disk; with the form of a

watch-crystal.

Mericarp. The peculiar seed-like fruit of the Umbelliferae.

-merous. In composition, referring to the numbers of

parts; as flowers 5-merous, in which the parts of each

kind or series are five or in fives.

Mesocarp. Middle layer or part of a pericarp; the part
between the endocarp and exocarp.

Mesochil. The intermediate or middle part of the lip of

orchids when the lip is separated into three parts.

Micropyle. The opening through which impregnation
takes place; the point on the seed marking the orifice

of the ovule.
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Midrib. The main rib of a leaf or leaf-like part.

Miiriform. Mitre-shaped, or like a cap.

Monadelphous. Stamens united in one group by their

filaments as in many Leguminosse.

Moniliform. Suggesting a string of beads.

Mono-. In Greek compounds, signifying one.

Monoclinous. Hermaphrodite; perfect; the two sexes in

the same flower. See Diclinous.

Monocotyledonous. With a single cotyledon.
Monoecious. Staminate and pistillate flowers on the same

plant.

Monogynous. With only one style.

Monopetalous. One-petaled; all the petals united to form
one body or organ, as a gamopetalous corolla.

Monopodial. Axial direction continued by growth from
terminal bud or persistance of the leader.

Monostichous. In one row.

Monstrosity. Deformity; any unusual or non-typical kind

of development.
Morphology. The science or subject that treats of forms

or of the transformations of organs.
Mucose. With a slimy covering or secretion.

Mucro. A short and sharp abrupt tip.

Mule. An old word for a cross, particularly between dif-

ferent species; hybrid; cross-breed.

Multifid. Cut or cleft into many narrow lobes or parts.

Multiple. Of several or many distinct parts.

Multiple fruit. The united product (in one body) of

several or many flowers.

Multiseptate. With many divisions or chambers, as some
nuts.

Muscariform. In form of a brush or fly-brush.

Mycelium. Vegetative part of a fungus, composed of

threads or thready tissue.

Naked flower. With no floral envelopes; without calyx
and corolla.

Napiform. Turnip-shaped; more or less short-fusiform;
broader than high and abruptly tapering both ways.

Navicular. Boat-shaped; cymbiform.
Nectariferous. Nectar-bearing.

Nectary. A structure or organ that secretes nectar.

Nephroid. Kidney-shaped; reniform.

Nerve. A vein or slender rib, particularly if not branched.
Netted. Marked with reticulated lines or nerves that pro-

ject somewhat above the surface.

Neuter, neutral. Neither stamens nor pistils; sexless.

Nidulate. Nested ; as if like or borne in a nidus or nest.

Node. A joint where a leaf is borne or may be borne; also

incorrectly the space between two joints, which is

properly an internode.

Nucleus. The kernel of a seed; the central denser
structure of a cell.

Nucule. A small nutlet; any hard seed-like fruit or part.
Nut. An indehiscent 1-celled and 1-seeded hard and bony

fruit, even if resulting from a compound ovary.
Nutlet. A small or diminutive nut; nucule.

Ob-. A Latin syllable, usually signifying inversion.

Obconical. Inversely conical; cone attached at the small

point.
Oblanccolate. Inversely lanceolate; with the broadest part

of a lanceolate body away from the point of attachment.

Oblique. Slanting; unequal-sided.

Oblong. Longer than broad, and with the sides nearly or

quite parallel most of their length.
Obovate. Inverted ovate.

Obovoid. An ovoid body attached at the smaller end.
Obsolescent. Nearly obsolete

; becoming rudimentary.
Obsolete. Not evident or apparent; rudimentary.
Obtuse. Blunt, rounded.
Occllaled. Eyed; a circular spot of one color inside a larger

spot or area of another color.

Ochraceous. Ochre-yellow, gradually changing to brown.
Ocrea. A boot-shaped or tubular stipule, as in Polygonum.
Oculus. An eye; a leaf-bud when used as a cutting.

Offset. A plant arising close to the base of mother plant.

Oleaginous. Fleshy and oily.

Oligos. In Greek compounds, signifying few.

Opaque. Dull; not translucent or shining.

Operculum. A lid, as of a circumscissile capsule.
Orthos. In Greek compounds, signifying straight.

Orthotropous (ovule or seed). An erect straight seed, with
the micropyle at the apex and hilum at the base.

Osseous. Bony, hard, brittle; of very close texture.

Ovary. Ovule-bearing part of a pistil.

Ovate. With an outline like that of hen's egg cut in two
lengthwise, the broader end downward.

Ovoid. A solid that is oval in outline.

Ovule. The body which, after fertilization, becomes the seed.

Ovuliferous. Ovule-bearing.

Painted. Said of colors that are in streaks of unequal
brilliancy.

Palate. In personate corollas, a rounded projection or

prominence of the lower lip, closing the throat or very
nearly so.

Palea, palet. In the grass flower, the upper of the two
inclosing bracts, the lower one being the lemma.

Palmate. Lobed or divided in a palm-like or hand-like

fashion.

Palmatifid. Cut about half way down in a palmate form.

Panicle. A branching raceme; flower-cluster in which the

branches are racemose, the flowers being pedicellate.

Papilionaceous corolla. Butterfly-like; pea-like flower,

with a standard, wings, and keel.

Pappiform. Pappus-like.

Pappus. Peculiar calyx-limb of composites, being plumose,
bristle-like, scales, or otherwise.

Parasitic. Growing and living on or in another organism.
Parietal. Borne on the paries or wall (inner surface) of

a capsule.
Parted. Cleft or cut not quite to the base.

Parthenogenetic. Seed developing without fertilization or
fecundation.

Partial. Of secondary importance or rank.

Partite. Divided very nearly to the base.

Partitioned. Divided in compartments or chambers by
internal horizontal partitions.

Pathological. Diseased.

Pedicel. Stem of one flower in a cluster.

Peduncle. Stem of a flower-cluster or of a solitary flower.

Pellucid. Clear, transparent; that can nearly be seen

through.
Peltate. Attached to its stalk inside the margin; peltate

leaves are usually shield-shaped.
Penninenied. Nerves arising along the length of a central

midrib.
Pentamerous. In fives.

Pepo. Fruit of pumpkin, squash, and the like.

Perennial. Of three or more seasons' duration.

Perfect flower. One that has both stamens and pistil.

Perfoliate. The stem apparently passing through the part,
as a leaf; united around the stem.

Pergameneous, pergamentaceous. Texture of parchment.
Perif. In Greek compounds, signifying around.
Perianth. The floral envelope considered together; com-

monly used for flowers in which there is usually no
clear distinction between calyx and corolla, as the lilies.

Pericarp. The ripened ovary.

Perigynium. The sac or utricle that incloses the ovary or

achene in Carex; it is sometimes inflated.

Perigynous. Borne around the ovary and not beneath it,

as when calyx, corolla and stamens are borne on the

edge of a cup-shaped hypanthium; such cases are said

to exhibit perigyny.
Persistent. Remaining attached ; not falling off.

Personate. Said of a two-lipped corolla the throat of which
is closed by a palate, as in toad-flax.

Petal. One of the separate leaves of a corolla.

Petaloid. Petal-like; of color and shape resembling a petal.

Petiole. Leaf-stalk.
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Petiolule. Stalk of a leaflet.

Phalanges (plural of phalanx). The groups or bundles of

stamens in diadelphous or polyadelphous flowers.

Phenogam, phenogamous. Flowering plants; seed-bearing

plants (as distinguished from spore-bearing, or cryp-

togams).
Phyllodium. Leaf-like petiole and no blade, as in some

acacias and other plants.

Phyllotaxy. Order of arrangement of leaves on the stem.

Phytology. The study of plants, particularly of the kinds
or species; botany.

Pileate, pileiform. With the form of a pileus or rimless

cap ; in particular, pertaining to the cap of a mushroom.
Pinna. A primary division or leaflet of a pinnate leaf.

Pinnate. Feather-formed ; with the leaflets of a compound
leaf placed on either side of the rachis.

Pinnatifid. Cleft or parted in a pinnate (rather than pal-

mate) way.
Pinnatipartite. Pinnately-parted.
Pinnatisect. Cut down to the midrib in a pinnate way.
Pinnule. A secondary pinna or leaflet in a pinnately

decompound leaf.

Pip. A perpendicular or upright small rootstock used in

propagation, as of lily-of-the-valley.

Pisiform. Pea-shaped; pea-like.
Pistil. The ovule-bearing and seed-bearing organ.
Pistillate. Having pistils and no stamens; female.

Pitted. Having little depressions or cavities.

Placenta. Part or place in the ovary where ovules are

attached.

Plaited. Folded lengthwise, as a closed fan.

Plane. Evenly flat, rather than wrinkled, folded, grooved
or otherwise.

Platys. In Greek combinations, signifying broad or wide.

Plumose. Plumy; feather-like; with fine hairs, as the pap-
pus of some composites.

Plumule. The bud in the embryo.
Plur-annual. Of one season's duration only because

killed by frost.

Pod. A dehiscent dry pericarp.
Pollen. Spores or grains borne by the anther, containing

the male element; sometimes it is not granular.
Pollination. The mechanical or physical operation of

transfering pollen from stamen to pistil.

Polliniferous. Bearing-pollen.
Pollinium. A coherent mass of pollen, as in orchids and

milkweeds.

Poly-. In Greek combinations, signifying numerous or many.
Polyadelphous. The stamens in many bundles or fascicles.

Polygamous. Bearing imperfect and hermaphrodite
flowers on the same plant.

Polymerous. Of many parts or series.

Pome. Fruit of apple, pear, quince, etc.

Porose. With small holes, pores or perforations.
Posterior. At or toward the back; opposite the front;

toward the axis; away from the subtending bract.

Prsefoliation. Arrangement of leaves in the bud; vernation.

Prsemorse, Jagged ;
as if bitten off.

Prickle. A small and weak spine-like body borne irregu-

larly on the bark or epidermis.
Prismatic. Prism-shaped: with plane sides separated by

angles, body of nearly uniform size throughout, and
with similar end-sections.

Process. An extension of any surface or part beyond the
main outline.

Procumbent. Trailing or lying flat, but not rooting.

Proliferous. Bearing offshoots or redundant parts; bear-

ing other similar structures on itself.

Proterandrous. Anthers maturing before pistils.

Proterogynous. Pistils maturing before anthers.

Pseud-annual. Perennial by means of bulbs, corms, or
tubers.

Pseudo-. In Greek compounds, signifying spurious or false.

Pseudobulb. The thickened or bulb-form stems of certain

orchids, the part being solid and borne above ground.
Puberulent. Somewhat or minutely pubescent.

Pubescent. Covered with short, soft hairs; downy.
Pulverulent. Powdered or dusty.
Pulvinate. Cushioned; with a cushion-like enlargement or

structure, as at the base of some petioles or leaflets.

Punctate. With translucent or colored dots or depressions
or pits.

Pungent. Ending in a stiff sharp point or tip; also acrid

(to the taste).

Putamen. The hard or bony shell of a nut or of a stone-
fruit.

Pyrene, pyrena. Nutlet, particularly the nutlet in a drupe.
Pyriform. Pear-formed or -shaped.
Pyxis. Pod opening or dehiscing by a transverse ring.

Quadrangular. Four-angled.

Quaternate. In fours.

Quincunx. Five plants in a square, one of them being in

the center.

Quintupled. Five times; multiplied by five.

Raceme. A simple elongated indeterminate cluster with
stalked flowers.

Rachilla, rhachilla. A diminutive or secondary axis, or

rachis; in particular, in the grasses and sedges the axis

that bears the florets.

Rachis. Axis bearing flowers or leaflets; petiole of a fern

frond (plural rachides or rachises).
Radiate. Standing on and spreading from a common

center; also, with ray-flowers, as in the Compositse.
Radical. Belonging or pertaining to the root.

Radicle. The inferior or downward part of the embryo
below the cotyledons; caudicle.

Radix. Root.
Rameal. Pertaining to a branch or branches.
Ramenta. Chaffy loose scales borne on leaves and stems,

as on the stems of ferns.

Ramification. The mode or style of branching of a plant.

Raphe, rhaphe. The cord or ridge of fibro-vascular tissue

connecting the hilum and chalaza on a seed (when the
hilum and chalaza are separated).

Ray. Outer modified florets of some composites, with an
extended or strap-like part to the corolla; also the

branches of an umbel or umbel-like cluster.

Receptacle. Torus; the more or less enlarged or elongated
end of the stem or flower-axis on which some or all of

the flower-parts are borne; sometimes the receptacle
is greatly expanded, as in the Composite; sometimes it

assumes capsule-like forms, as in the hypanthium of the

rose.

Reclinate, reclining. Bent down or falling back from the

perpendicular.
Recondite. Concealed; difficult to make out; not easily

recognized.
Recurved. Bent or curved downward or backward.

Reflexed. Abruptly recurved or bent downward or back-

ward.

Regular flower. With the parts in each series or set alike; as

stamens all like each other, petals all like each other.

Reinforced fruit. With other parts grown to the pericarp.
Remote. Separated by spaces longer than common.
Reniform. Kidney-shaped.
Repent. Creeping; rooting at the joints.

Resupinate. Upside down; turned over.

Retrorse. Bent or turned over back or downward.
Revolute. Rolled backward, margin rolled toward lower

side. See Involute.

Rhachis. See Rachis.

Rhaphe. See Raphe.
Rhizome. Underground stem; rootstock.

Rhizos. In Greek compounds, signifying root.

Rib. In a leaf or similar organ, the primary vein; also

any prominent vein or nerve.

Rimose. With cracks or chinks.

Ringent. Gaping; said of labiate flowers with an open
throat or mouth.

Rootstock. Subterranean stem; rhizome.
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Roetellum. A little beak; particularly a projection above
the stigma in the orchid flower.

Rusula. A rosette, or dense more or less flat imbricated

cluster of leaves.

Rosulate. In a rosula or rosette.

Rotate. Wheel-shaped; with short or obsolete tube and a
flat and circular limb.

Rotund, Nearly circular; orbicular, inclining to be oblong.

Rudimentary. Incomplete; very little developed.
Ruminated. Chewed; particularly applied to wrinkled

albumen in seeds that are irregularly channeled or

pierced, as in nutmeg and in annona fruits.

Runcinate. Said of sharply lobed or cut leaves that have
the segments directed backward.

Runner. A slender trailing shoot taking root at the nodes.

Sabulose. Growing in or pertaining to sandy places.

Sagittate. Like an arrowhead in form; triangular with

the basal lobes pointing downward.
Salver-shaped. With a slender tube and an abruptly ex-

panded flat limb, as that of the phlox; hypocrateriform.
Samara. Indehiscent winged pericarp, as of the maple.

Sap. The watery contents of a plant; an indefinite and

undescriptive term little used by botanists.

Sapid. With a pleasant or savory taste.

Scabrous. Rough; feeling roughish or gritty to the touch.

Stale. A name given to many kinds of small mostly dry
and appressed leaves or bracts ;

a vestige.

Scape. Leafless peduncle arising from the ground; it

may bear scales or bracts but no foliage-leaves, and

may be one- or many-flowered.
Scarious. Leaf-like parts or bracts that are not green, but

thin, dry, and membranaceous, often more or less

translucent.

Scion. See C'ion.

Scleroid. Of a hard texture.

Scorpioid. Said of a cluster in which the flowers are 2-

ranked and borne alternately at the right and the left.

Seed. The ripened ovule; the essential part is the embryo,
and this is contained within integuments.

Seedling. A young plant raised from seed ; a plant direct from
seed without the intervention of grafting of any kind.

Segment. One of the parts of a leaf , petal, calyx or perianth
that is divided but not truly compound.

Self-fertilization. Secured by pollen from same flower;

close-fertilization.

Self-pollination. Transfer of pollen from stamen to pistil

of same flower; close-pollination.

Sepal. One of the separate leaves of a calyx.

Separation. Multiplication of plants by means of naturally
detachable asexual bodies or organs, as offsets, stolons.

Septate. Partitioned; divided by partitions.

Septicidal. Dehiscence along or in the partitions, not di-

rectly into the locule.

Septum. A partition.
Sessile. Not stalked ; sitting.

Set. Applied loosely to vegetative parts used in propaga-
tion, as to offsets, layers, root-cuttings.

Seta. A bristle.

Setiform. Bristle-shaped.
Sheath. Any long or more or less tubular structure sur-

rounding an organ or part.

Shoot. A new plant from the root of the old plant; also

any growing twig or axis.

Shrub. A woody plant that remains low and produces
shoots or trunks from the base.

Silicle. The short fruit of certain Cruciferse.

Siligue. The long fruit of certain Cruciferae.

Silky. A condition produced by a covering of soft ap-
pressed fine hairs; sericeus.

Silvery. With a whitish metallic more or less shining luster.

Simple pistil. Of one carpel.
Sinus. The space or recess between two lobes of a leaf or

other expanded organ.

Slip. A softwood cutting "slipped" off or pulled off; applied
also to similar parts cut off.

Smooth. Said of surfaces that have no hairiness, roughness
or pubescence, particularly of those not rough.

Solitary. Borne singly or alone.

Sorus. A heap or cluster. The fruit-dots or -cluster of

ferns (plural sori.)

Spadix. A thick or fleshy spike of certain plants, as the

Aracese, surrounded or subtended by a spathe.

Span. Nine inches; distance from tip of thumb to tip of

little finger when the hand is spread out.

Spathe. The bract or leaf surrounding or subtending a
flower-cluster or a spadix ;

it is sometimes colored and
flower-like, as in the calla.

Spawn. The dried mycelium of mushrooms used in

propagation.

Spheroidal. A solid that is nearly spherical.

Spiciform. Spike-form.

Spiculate. With a small, fleshy and erect point.

Spike. Compact, more or less simple indeterminate, mostly
elongated cluster, with flowers sessile or nearly so.

Spikelet. A secondary spike; one part of a compound spike;

particularly, one of the ultimate clusters in grasses.

Spine. A strong and sharp-pointed woody body mostly
arising from the wood of the stem.

Spinescent. More or less spiny.

Spinule. A little or weak spine.

Spontaneous. Said of plants that have escaped from cul-

tivation, but that do not permanently persist.

Sporangium. A spore-case; a sac or body bearing spores.

Spore. A simple reproductive body, usually composed of a

single detached cell, and containing no embryo.
Sporocarp. A receptacle containing sporangia or spores.

Sporophyll. A spore-bearing leaf.

Spreading. Standing outward or horizontally.

Spur. A tubular or sac-like projection from a blossom,
as of a petal or sepal; it usually secretes nectar.

S^wama. A scale.

Squamella. Very small squama or scale.

Stachys. In Greek compounds, signifying a spike.
Stalk. The stem of any organ, as the petiole, peduncle,

pedicel, filament, stipe.

Stamen. The pollen-bearing or "male" organ.
Staminate. Having stamens and no pistils; male.

Staminode, staminodium. A sterile stamen, or a structure

resembling such and borne in the staminal part of the

flower; in some flowers (as in Canna) staminodia are

petal-like and showy.
Standard. The upper and broad more or less erect petal

of a papilionaceous flower.

Stem. The main axis of a plant; leaf-bearing and flower-

bearing as distinguished from the root-bearing axis.

Sterile flower. Without pistils.

Stigma. The part of the pistil that receives the pollen:

Stigmatic. Pertaining to the stigma.

Stipe. The stalk of a pistil or other small organ; also the

petiole of a fern-leaf.

Stipel. Stipule of a leaflet.

Stipule. A basal appendage of a petiole; the three parts of

a complete leaf are blade, petiole, stipules (usually 2).

Stock. The part on which the cion is grafted ;
the strain or

parentage.
Stolon. A shoot that bends to the ground and takes root;

more commonly, a horizontal stem at or below sur-

face of the ground that gives rise to a new plant at its

tip.

Stone. The "pit" or putameu of a stone fruit.

Stool. A clump of roots or rootstock that may be used in

propagation; also an established low plant from which

layers are taken.

Stratification. The operation or method of burying seeds

to keep them fresh and to soften their integuments, or

to expose them without injury to frost, that they may
be more readily and successfully used in propagation.

Strict. Straight and upright, little if any branched, often

rigid.

Strobile. Cone.

Strophiole. An appendage or protuberance at the hilum.
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Style. More or less elongated part of the pistil between the

ovary and stigma.

Stylopodium. Style-foot; an expansion at the base of a
style, as in flowers of the Umbelliferse.

Sub-. As a prefix, usually signifying somewhat, slightly or
rather.

Subacute. Somewhat or partially acute.

Subcoriaceous. Somewhat or approaching leathery in

texture.

Subligneous. Partially or somewhat woody.
Subterete. Somewhat or imperfectly terete.

Succulent. Juicy; fleshy; soft and thickened in texture.

Sucker. A shoot arising from the roots or beneath the sur-

face of the ground.
Suffrutescent. Partially or slightly shrubby.
Suffruticose. Pertaining to a low and somewhat woody

plant; diminutively shrubby or fruticose; woody at base.

Sulcate. Grooved or furrowed lengthwise.

Superior. Said of an ovary that is free from the calyx.

Supernumerary. Said of buds when there is more than one
in an axil.

Suspended. Hanging from the top, as an ovule attached
in the top of the locule.

Suture. A line or mark of splitting open; a groove marking
a natural division or union; the groove lengthwise a

plum or similar fruit.

Symmetrical. Said of a flower that has the same number of

parts in each series or circle, as five stamens, five petals.

Symphysis. Growing together; coalescence.

Sympodial. Axial growth continued by successive lateral

shoots instead of by terminal bud.

Syncarpium. A fruit consisting of many cohering or con-
solidated carpels.

Syncarpous. Having carpels united. See Apocarpus.
Syngenesimts. Anthers united in a ring, as in Composite.

Tapering. Gradually becoming smaller or diminishing in

diameter or width toward one end.

Tap-root. A strong nearly or quite perpendicular main
root that carries the plant axis straight into the ground,
all the other roots being secondary to it, rather than

branching equally or diversely at the crown.

Taxonomy. Classification of species.

Tendril. A rotating or twisting thread-like process or

extension by which a plant grasps an object and clings to

it for support; morphologically it may be stem or leaf.

Teratology. The subject of monstrosities, or of abnormal
and aberrant forms and malformations.

Terete. Circular in transverse section; imperfectly cylin-
drical because the object may taper both ways.

Terminology. The subject dealing with names.
Ternate. In threes.

Testa. The outer seed-coat, particularly when bony, hard
or brittle.

Tetradynamous. Six stamens, four being long and two short.

Tetragonal. Four-angled.
Thallus. A flat leaf-like organ; in some cryptogams, the

entire cellular plant body without differentiation as to

stem and foliage.

Throat. The opening or orifice into a gamopetalous corolla,

or perianth; the place where the limb joins the tube.

Thyrse, thyrsus. Compact and more or less compound
panicle; more correctly a panicle-like cluster with main
axis indeterminate and other parts determinate.

Tip. The plant arising at the end of a stolon, as in the

black raspberry.
Tomentoae. With tomentum; densely woolly or pubescent;

with matted soft wool-like hairiness.

Tomentulose. Somewhat or delicately tomentose.
Tortuous. Twisted; with irregular bending and twining.
Torus. Receptacle.
Tree. A woody plant that produces one main trunk and a

more or less distinct and elevated head.

Tri-. Three or three times.

Tricarpous. Of three carpels or fruits.

Trichome. A hair, particularly one that is strong or stiff.

Tricostate. With three ribs.

Trifid. Separated about halfway down into three parts.

Trifoliate. Of three leaves.

Trifoliolate. Of three leaflets.

Trigonous. Three-angled.
Trimerous. In threes.

Trimorphous. In three forms; as three lengths of stamens.

Tripinnate. Three times pinnate.
Trisected. In three deeply cut parts.
Triternate. Three times three; the leaflets or segments of a

twice ternate leaf again in three parts.
Truncate. Appearing as if cut off at the end; the end

nearly or quite straight across.

Tuber. A short congested part; usually defined as sub-
terranean (as of a rootstock^, although this is not
essential.

Tubercle. A small tuber, or rounded protruding body.

Tuberiferous. Tuber-bearing.
Tuberous. With or resembling a tuber or tubers.

Tumid. Swollen.

Tunicated. Provided with concentric or enwrapping
coats or layers, as bulb of onion.

Turgid. Swollen from fullness.

Umbel. Corymbose or indeterminate cluster with branches
or rays arising from a common point and about equal
in length, resembling framework of umbrella; umbels
are characteristic of the Umbelliferae.

Umbellate. Umbelled ; with umbels ; pertaining to umbels.

Umbellet. Secondary umbel.
UmbeUule. Umbellet.
Uni-. One.
Unisexual. Of one sex; staminate or pistillate only.
Utricle. A small bladder; a bladdery 1-seeded fruit.

Valvate. Opening by valves or pertaining to valves;

meeting by the edges without overlapping, as leaves

or petals in the bud.

Valve. A separable part of a pod; the units or pieces into

which a capsule splits or divides in dehiscing.
Vascular. With vessels or ducts, or relating to them.
Vein. A branch of the evident woody framework of a

leaf or similar organ; secondary member of the fibro-

vascular structure.

Veinlet. A small or slender vein; nerve.

Venation. Veining; arrangement or disposition of veins.

Ventral. Front; relating to the anterior or inner face or

part of an organ; opposite the back or dorsal part.

Vernation. The disposition or arrangement of leaves in

the bud.

Versatile. Hung or attached near the middle and usually

moving freely, as an anther attached crosswise on the

apex of filament and capable of turning.
Verticil'. A whorl.

Vesicle. A little bladder or bladder-like cavity.

Vexillary. Pertaining to the vexillum, standard or banner

of a papilionaceous flower.

Villous. Provided with long and soft, not matted, hairs;

shaggy.
Vitta. An oil-tube, as in the fruits of Umbelliferse.

Vitiate. With vittse; also striped lengthwise.
Volute. Rolled up.

Watersprout. A strong rapid-growing adventitious shoot

in a tree-top or bush or on a trunk.

Whorl. Three or more leaves or flowers at one node, in a

circle.

Wing. A thin dry or membranous expansion or flat exten-

sion or appendage of an organ ;
also the lateral petal of

a papilionaceous flower.

Woolly. Provided with long, soft and more or less matted

hairs; like wool; lanate.

Wort. Old word for a plant or herb; now used only in com-
bination, as motherwort, spiderwort, liverwort.





V. Anemone coronaria, an old garden favorite.



ABACA, or Manila hemp, is the fiber of Musa textilis,

a native of the Philippine Islands, where it is grown for

commerce. The plant is like the banana in general

habit of growth, although it is seed-bearing. It is

propagated by seeds or suckers or root-cuttings. When
two to five years old it is at maturity, reaching a height

of 6 to 15 feet and a diameter of trunk of 6 to 15 inches.

The fiber is derived from the thick sheathing leaf-stems,

the stems being cut between the flowering and fruiting

stages. After seed-bearing, the top or "plant" dies and
new suckers or shoots spring from the roots. The first

stalks may be cut as early as twenty months after plant-

ing, and the plantation is cut over about once in eight

months until it becomes unproductive,
which will be fifteen to forty years. New
stalks continue to arise as the old ones

are cut. The fiber, as found in the mar-

ket, is coarse and stiff and 6 to 12 feet

long. In the better grades it is very

strong. The fruit of Musa textilis is not

edible. See Cyclo. Amer. Agric. II, p.

286, and I, p. 126.

ABELIA (bears the name of Dr. Clark

Abel, physician and author in China,
d. 1826). Caprifoliacese. Ornamental

plants, cultivated chiefly for their hand-
some flowers.

Shrubs: Ivs. opposite, short-petioled,
small or medium-sized, entire or dentate:

fls. in 1- to several-fld. cymes, axillary or

terminal on short branchlets, sometimes

forming panicles at the end of the

branches; sepals 2-5, conspicuous, per-

sistent; corolla tubular or campanulate,
5-lobed; stamens 4, paired ; ovary 3-celled,

only 1 cell fertile; style elongated: fr.

1 -seeded leathery achene crowned by the

persistent calyx. More than 20 species in

E. and Cent. Asia, 1 on the Himalayas
and 2 in Mex. For a key to all the

species, see Render, Synopsis of the

genus Abelia (in Sargent, Plant Wilson-

ianaj, I, pp. 122-129). The genus is some-
times united with Linnsea.

The abelias are small or medium-sized

bushy shrubs with deciduous or persist-
ent foliage and rather small but numer-
ous flowers varying from white to pink
or purple; after the flowers have fallen,

the persistent usually purplish sepals are

attractive. The recently introduced A.
Graebneriana and A. Engleriana are

probably the hardiest; A. triflora, A. chinensis and
A. grandiflora are hardy as far north as Philadelphia:
the last-named is sometimes grown in sheltered sit-

uations as far north as Massachusetts, and, even if

partly killed back, the young shoots flower profusely
the same season; A. floribunda is hardy only south of

Washington, D. C.
The cultivation of abelias presents no special diffi-

culties. They do best in sunny, sheltered positions and

prefer a well-drained soil enriched by peat or leaf-

mold. A. floribunda is sometimes grown in pots and

kept during the winter in the cool greenhouse; in this

case a sandy compost of loam and peat or leaf-mold

will be a suitable mixture.

Propagation is usually by greenwood cuttings in

58. Abelia grandiflora. (X H)

summer under glass; also by cuttings of ripened wood
taken in fall. Seeds are not often obtainable; they are

sown in spring and germinate after a month or two;
the seedlings begin to bloom usually in their third year.

A. Sepals 2.

Graebneriana, Rehd. Shrub, 4-10 ft.: Ivs. deciduous,
ovate to oblong-ovate, acuminate, l%-2 in. long,

remotely serrate, usually finely ciliate and hairy on
midrib beneath, sometimes with scattered hairs above:

fls. usually few at the end of short branchlets along
last year's branches; sepals J^in. long, oblong; corolla

campanulate, 1 in. long, pink with yellow throat.

Summer. China.

Engleriana, Rehd. (Linnsea Engler-

iana, Graebn.). Shrub, 3-6 ft.: Ivs.

deciduous, ovate to elliptic-ovate, acute

or acuminate, about 1 in. long, with

few small teeth: fls. in few-fld. clusters

in the axils of fascicled Ivs. along last

year's branches, rosy purple or rosy

pink, a little over J^in. long. Summer.
China. Similar to the

preceding
but

smaller in every part, flowering more

profusely and therefore handsomer. Has

proved hardy at the Arnold Arboretum.

AA. Sepals varying from 2 to 5 on the same

plant and often partly connate.

grandifldra, Rehd. (A. chinensis X uni-

flbra. A. rupeslris, Hort., not Lindl. A.

rupestris var. grandifldra, Andr6. A.

unifldra, Hort., not Turcz. Unn&a,

Spaethiana, Graebn. L. Perringiana,

Graebn.). Fig. 58. Lvs. ovate, rounded
or attenuate at the base, acute, %-lJ^
in. long, serrate, shining above, nearly

glabrous, half-evergreen : fls. in terminal,
loose panicles, white flushed pink, cam-

panulate, %in. long; stamens not ex-

serted. Of garden origin. Gt. 41 : 1366.

Gn. 76, p. 528. J.H. III. 8:77. One of

the hardiest and most free-flowering

abelias; it flowers continuously from
June to Nov.

AAA. Sepals 5.

chinensis, R. Br. (A.rupestris, Lindl.).

Shrub, 3-6 ft.:
lys. ovate, rounded at

the base, Y\-\Yz in. long, serrate, hairy
on the midrib beneath and sometimes
with scattered hairs above, deciduous:

fls. in terminal dense panicles, funnel-.

form, white, J^in. long; sepals oblong, Kin. long; sta-

mens exserted. Summer. China. B.R. 32:8. Gn. 27,

p. 424. P.F.G. 2:201. G. 8:143. A . rupestris \s some-
times considered a distinct species, but the differences

are very slight.

trifl&ra, R. Br. Shrub, to 10 ft., branchlets with

reflexed hairs :

lys.
lanceolate or ovate-lanceolate, 1}-

2% in. long, ciliate and sparingly hairy on both sides

or nearly glabrous, entire or occasionally on vigorous
shoots with a few coarse teeth, half-evergreen: fls. in

terminal clusters, fragrant; sepals linear, hairy, \&a.

long; corolla tubular with spreading limb, white flushed

pink, %in. long. Summer. Himalayas. P.F.G. 3:91.

Gn. 10:29. G.C. II. 16:34. G. 29:483. R.H. 1870:511.

J. F. 3, pi. 319. A very handsome species; after the

(171)
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flowers are gone the feathery sepals remain as an
attractive feature.

floribunda, Decaisne. Shrub, 4 ft.: Ivs. persistent,
oval to oval-oblong, }^-\ in. long, crenate-serrate,
ciliate: peduncles axillary, 1-3-fld.; corolla carmine-

purple, nodding, tubular, 1J^ in. long; sepals oblong,
Jiin. long. Summer. Mex. B.M. 4316. F.S. 2:5.
R.B.23:157. Gn. 13:120. B.R.33:55. R. H. 1912:544.

A. bifldra, Turcz. Lvs. ovate-lanceolate, hairy, coarsely ser-

rate, deciduous: fls. white, tubular, in 2's; sepals 4. Manchuria,
N. China. A. serrata, Sieb. & Zucc. Similar to A. biflora. Fls.

funnelform, pink, little over Min. long, in 2's; sepals 2. Japan.
S.Z. 1:34. A. spathuldta, Sieb. & Zucc. Allied to A. biflora. Lvs.
ovate: fls. over 1 in. long, white tinged yellow in throat; sepals 5.

Japan. S.Z. 1:34. B.M. 6601. G. 27:345. G.M.
45:335 (as A. serrata). A. uniflbra, R. Br. (A.
serrata, Nichols., not Sieb. & Zucc.). Lvs. persis-
tent, ovate-lanceolate: fls. in loose terminal pani-
cles, campanulate, 1 in. long, rosy white with yel-
low in throat; sepals 2. China. B.M. 4694. F.S.
8:824. J.F. 4, pi. 380. B.H. 3:338. G.C. III.
37:323. Gn.W. 21:933 (as A. chinensis). Gn. 27,
p' 425' ALFRED REHDER.

ABELlCEA: Zelkom.

ABELM6SCHUS: HMscut.

ABERIA (named from Mt. Aber, Abyssinia, where y
first species was found). Doryalis, Arn. & E. Mey.
FlacourtiAcex. Small trees or shrubs, with alternate, sim-

ple exstipulate leaves and small inconspicuous flowers.

Flowers dioecious; staminate fls. with a 4-5-parted
calyx and no petals, and with many stamens, arranged on
a fleshy receptacle; pistillate fls. with a 5-7-parted, per-
sistent calyx and no petals, the ovary free, sessile, 1-6-

celled, on a lobed usually fleshy disk ; fr. fleshy, inde-
hiscent. Eleven species in Afr. and Ceylon.

caffra, Hook. f. & Harv. Fig. 59. Thorny, glabrous:
Ivs. obovate, obtuse, cuneate at base, entire: fls.

difficious, apetalous. G.C. III. 18:737. R.H. 1904:256.
The kei apple of the Cape of Good Hope; a spiny

plant grown S. for hedges; is considered promising for

S. Calif, and S. Fla. as a fr. plant. Fruit acid, used as

pickles or conserves. Proves quite hardy in S. Calif.

Gfirdneri, Clos. A small, much-branched tree, 16-20
ft.: Ivs. 2J^-4 in. long, lanceolate or oval, acute at
both ends: fls. greenish, staminate fls. in umbellate

clusters, the pistillate axillary in the branches: fr. 1

in. diam., pale purple, edible. June. India and Ceylon.
N. TAYLOR, t

ABIES (derivation doubtful). PinAcex. FIR, but
the name spruce is often erroneously applied. Tall,

pyramidal trees of temperate and cool climates, planted
for ornament and for shelter, and also for timber. The
word abi-es is pronounced in three syllables, the e being
long.

Leaves lanceolate or oblanceolate, entire, sessile,

persistent for many years; on young plants and lower
sterile branches flattened, usually deep green and
lustrous above and silvery white beneath from the pres-
ence of many rows of stomata, rounded and variously
notched at the apex, appearing 2-ranked by a twist at

their base; on upper fertile branches crowded, more or
less erect, often incurved or falcate, thickened or quad-
rangular, obtuse or acute: fls. axillary, appearing in

early spring from buds formed the previous summer on
branchlets of the year, surrounded by involucres of the

enlarged scales of the fl.-buds; staminate fls. pen-
dent on branches above the middle of the tree; pistil-
late fls. globular, ovoid or oblong, erect on the topmost
branches: fr. an erect ovoid or oblong cylindrical cone,
its scales longer or shorter than their bracts, separating
at maturity from the stout persistent axis. Northern
and mountainous regions of the northern hemisphere,
often gregarious. Twenty-three species are distin-

guished; greatest segregation on the Cascade Mts. of

Ore., in the countries adjacent to the Medit., and in

Japan. Many species which have been referred to Abies

are now included in Picea. S.S. 12. Heinrich Mayr,
Monographic der Abietineen des Japanischen Reiches
Gn. 11, pp. 280, 281. See Arboriculture.

All the species of abies produce soft, perishable wood,
sometimes manufactured into lumber, and balsamic
exudations contained in the prominent resin vesicles in

the bark characteristic of the genus. They are hand-
some in cultivation, but usually of short-lived beauty.
The firs prefer moist, well-drained soil. As timber-

producing trees, the species of abies are less valuable
than the spruces (Picea) and in the United States they
have not been planted except for ornament. In Europe,
where this tree is sometimes planted as a forest crop,
the wood of the European A. Picea is valued, and in

the Pacific states the wood of A. grandis, A. concolor
and A. magnified is employed in the manufacture of

fruit-boxes and wooden-
ware.

In cultivation, firs are
most beautiful while

young, and usually lose

their lower branches and
become thin and un-

sightly as they grow
older, and many of the

species have little orna-
mental value for more
than fifty years. In the
northern and eastern

states, the most valuable
ornamental species are
the Colorado form of A.

concolor, with pale or
bluish foliage, and the

Japanese A. brachy-

phylla, with leaves
that are dark green

and very lustrous above
and silvery beneath. In
the United States, A.

brachyphylla assumes a
compact pyramidal form
of growth, but in Japan
old trees become, un-
like those of any other

fir, round-headed. The
other Japanese fir that

has been cultivated in the United States long enough
to show its value as an ornamental tree, A. Veilchii,

produces longer branches than A. brachyphylla and is of
more open habit and is less valuable for ornamental
use. After A. concolor and A. brachyphylla, the best fir

trees for the eastern United States are A. cilicica from
Asia Minor and A. Nordmanniana from the Caucasus.
In its young state, A. cilicica forms a dense pyramid of

gray-green foliage and as it grows in the Pinetum at

Wellesley, Massachusetts, is an object of great beauty.
A. Nordmanniana is one of the commonest fir trees

cultivated in the eastern states, although it sometimes
suffers from cold in New England, where it frequently
becomes thin and unsightly. In the middle states, how-
ever, it is often an object of great beauty. The two
eastern American species, A. balsamea and A. Fraseri,
and the related species from the Rocky Mountains,
A. lasiocarpa, grow badly in cultivation, and are short-

lived and not handsome. Of the Pacific coast species,
A. grandis can be kept alive in favorable situations in

the eastern states, and A. amabilis, which grows slowly
always in cultivation, is hardy but gives little promise
of becoming of much value anywhere except on the
mountains of northeastern America. The summers in

the southern states are too hot for the successful culti-

vation of fir trees, and the climatic conditions of the

Mississippi Valley are not favorable for their success-

ful growth. In the parks and gardens of the Pacific

states, fir trees grow better than in any other part of

59. Aberia caffra. (fr.
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amabilis, 4, 8.
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dian balsam, or balsam of fir, is obtained from the bark
;

in cult, loses its beauty early. Var. columnaris, Hort.
Branches very short, turned upward at the ends. Var.

hudsdnia, Engelm. (A. hudsonica, Hort.), is a dwarf
form. Var. lutescens, Hort. Lvs. white, yellow or
straw-colored when exposed to the sun.

7. Fraseri, Poir. SHE BALSAM. Tree, 30-50 or even
70 ft.: trunk reaching 2}-^ ft. in diam. : Ivs. flat, ob-
tusely short-pointed, twisted at the base so as to appear
to be crowded on the upper side of the branches, dark
green and lustrous: cones oblong-ovate or nearly oval,
rounded at the slightly narrower apex, purple, 2*4 in.

long and 1 in. thick, the scales twice as wide as long,
and at maturity nearly half covered by the ends of the

pale reflexed bracts. Mts. of

Va., Tenn., and N. C. S.S.

12:609. G.F. 2:475. Too
much like the balsam fir to be
prized as an ornamental tree.

Trees sold under this name are

nearly always forms of A. bal-

samea. Very short-lived in cult.

61. Cones of Abies. From
bottom to top, A. concolor, A.
Nordmanniana, A. magnifica.

8. grandis, Lindl. (A. amdbilis, Murr., not Forbes.
A. GordoniAna, Carr. Plcea grdndis, Loud.). Fig. 60.

Tree, 200-300 ft.: trunk becoming 4 ft. in diam.: Ivs.

thin and flexible, deeply grooved, very dark green above
and silvery white beneath: cones cylindrical, 2-4 in.

long, rounded or retuse at the apex, the broad scales

somewhat squarrose and irregularly serrate and fur-

nished with a short point. Coast of N. Calif, to Van-
couver Isl. and to the western slopes of the Rocky Mts.
of Mont. S.S. 12:612. Gn.38,p. 291. G.C. II. 15:179,
181. R.H. 1894, p. 274. Occasional specimens are
seen in choice grounds, but it rarely does well in the
eastern states.

cc. Foliage pale blue or glaucous.

9. cfincolor, Lindl. & Gord. (A. Lowidna, A. Murr.
A. Parsonsiana, Hort., the Pacific form). WHITE FIB.

Fig. 61. Tree, 100-250 ft.: trunk 4-6 ft. in diam.:
Ivs. elongated, stomatiferous on the upper surface, on
fertile branches often falcate and thickened and keeled
above: cones oblong, gray-green, dark purple or

bright canary-yellow,
3-5 in. long; bracts shorter than

their scales. W. N. Amer. from S. Ore. to Low. Calif.

and to Utah, S. Colo., New Mex., Ariz, and Sonora
S.S. 12:613. G.C. II. 13:649; II. 15:661; III. 8:748,
749; III. 35:59. Of all fir trees, the Colorado form
best withstands heat and drought; very hardy, grows
rapidly, and the most desirable of the genus in the east-
ern states. The form from the Pacific coast is less

hardy and less desirable in the E. as an ornamental
tree. Seedlings of the Colorado form, with rather
longer and more glaucous leaves, are found in nurseries
as A.concolorviolacea. Var. aurea, Beiss. Young shoots
golden yellow in May, afterward becoming silver-gray.
Var. brevifdlia, Beiss. Lvs. short and obtuse, twice as
broad as in typical form. Var. falcata, Niem. Lvs.

sickle-shaped, curved upward. Var. globdsa, Niem.
Plant spherical, with symmet rical small branches.

BB. Lvs. pointed, especially on main shoots,
and usually rigid.

10. Veitchii, Lindl. (A. nephrdlepis, Maxim.).
Tree, 80-100 ft.: trunk 3-4 ft. in diam.; branch-
lets slender, pubescent: Ivs. crowded, dark green
and lustrous above, silvery white below: cones

cylindrical, slender, dark purple, 2-2 J^ in. long;
bracts shorter than their scales. Mts. of Cent.

Japan; gregarious and forming great forests,
coast of Manchuria. G.C. II. 13:273. Very
hardy in the northern states, and when young is

one of the most beautiful of fir trees.

11. brachyphylla, Maxim. Tree, 80-100 ft.:

trunk 6 ft. in diam.; upper branches long and
vigorous, ultimately forming a broad, round-

topped head: Ivs. elongated, sharp-pointed, dark
green and very lustrous above, silvery white
below: cones cylindrical, stout, dark purple,
3-3J/6 in. long; bracts much shorter than their

scales. Mts. of Cent. Japan, singly or in small groves.
B.M. 7114. Very hardy, and when young one of the
most desirable of the fir trees for the northern states.

12. cepha!6nica, Loud. Tree, 60-70 ft.: trunk 2-4
ft. in diam.: Ivs. broad, rigid, sharp-pointed, standing
out from the branches at right angles : cones cylindrical,
slender, pointed, gray-brown, 5-6 in. long; bracts

longer or rarely snorter than their scales. Mt. Enos, on
the Isl. of Cephalonia. Gng. 6:49. G.W. 5, p. 15; 12,

p. 399; 14, p. 538. Doubtfully hardy in northern states.

Var. Apollinis, Boiss. (A. Apdllinis, Link), with nar-
row and blunter Ivs., is remarkable in its power to pro-
duce vigorous shoots from adventitious buds. Mts. of

Greece and Rpumelia; often gregarious; more hardy
than the type in the northern states. Page 3565.

13. Pinsapo, Boiss. SPANISH FIR. Tree, 70-80 ft. :

trunk 4-6 ft. in diam.: Ivs. short, broad, rigid, sharp-
pointed, bright green, spreading from all sides of the
stiff branchlets: cones cylindrical, slender, gray-brown,
5/^-6 in. long; bracts shorter than their scales.

Mts. of Cent, and S. Spain; often gregarious. G.C. III.

21:407; 29:65; 31:407. Not hardy north of the
middle states.

AA. Nobiles. Lvs. blue-green, often glaucous, stoma-

tiferous on both surfaces, flat or 4-sided on sterile

branches, J^-sided acute, incurved and crowded on

fertile branches.

14. nobilis, Lindl. (Plcea ndbilis, Loud.). RED FIB.

Tree, 150-250 ft.: trunk 6-8 ft. in diam.: Ivs. on lower
branches grooved above, rounded and emarginate at

the apex: cones oblong-cylindrical, purplish or olive-

brown, 4-6 in. long; bracts much longer, thin and cover-

ing the scales, strongly reflexed, pale green. Cascade
and Coast Mts. of Wash, and Ore.

;
often gregarious.

S.S. 12:617. G.C. II. 19:15; III. 20:275. There is a
var. glauca in the trade.

15. magnifica, A. Murr. RED FIB. Fig. 61. Tree,
200-250 ft.: trunk 6-10 ft. in diam.: Ivs. quadrangular,
bluntly pointed on sterile and acute on fertile branches:
cones oblong-cylindrical, purplish brown, 6-9 in. long;
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bracts much shorter than the scales. Sierra Nevada of

Calif.; gregarious and forming great forests. S.S. 12:

618. Gn. 37, p. 591. Wood occasionally manufactured
into lumber. Less hardy in the eastern states than

A. nobilis.

Var. shastensis, Lemm., of S. Ore. and N. Calif.,

cones somewhat smaller, with bracts as long as or

longer than the scales. S.S. 12:620.

A. Albertiana, Murr.=Tsuga heterophylla. A. babor&nsis. Let.

Lva. dark, silvery below, very numerous, J-3-1 in. long: cones 4 or 5

together, reaching 7 or 8 in. long, 1 in. diam. N. Afr. R.H. 1866,

6106,
desc. A. blfida, Sieb. & Zucc.=A. firma. A. bracteata,

ook. & Arn.=A. venusta. A. canadtnsis, Michx.=Tsuga cana-

densis. A. Deldvayi, Franch. Tree, 20-50 ft.: Ivs. rolled back along

margin. W.China. G.C. III. 39:212. A. Fargesii, Franch. Tree,
to 200 ft.: Ivs. very white on under surface: cones deep purple.
Cent, and W. China. G.C. III. 39:213. A. firma, Sieb. fe Zucc.=
A. Mome, Sieb. Lys. thick and rigid, 1 in. long: cones cylindrical,

often 6 in. long, with keeled scales. -A. komolepia, Sieb. & Zucc.

Closely related to A. brachyphylla but less valuable as an ornamental

tree; rare in cult. (Arnold Arboretum.) G.C. II. 12:823. Japan.
Promising for the southern states. A. Hookeridna, Murr.=Tsuga
Mertensiana. A. lasiocdrpa. Nutt. Lvs. blue-green and glaucous:
cones 3 in. long, with very broad spineless scales. W. U. S. G.C.
11.13:9. G.F. 4:380. Gng. 4:373. S.S. 12:611. Var. arizdnica

is a form from the mts. of Ariz, with thicker, paler and more

corky bark, the result probably of climatic influence, A. macro-

cdrpa, Vasey=Pseudotsuga macrocarpa. A. MAriesii, Mast.
Small tree with crowded branches and short, dark foliage which is

pale below: cones large, dark purple. N. Japan. G.C. II. 12:789.

A . Mentensiana, Lindl.= Tsuga heterophylla. .4 . numfdtca,
Carriere=A. baborensis. A. Pindrow t Spach. Himalayas. This
now being recognized as distinct from A. Webbiana.
A. Regime Amdlise=A., cephaloniea var. Apollinis.
A. religidsa, Lindl. Long, slender, drooping branches:
Ivs. silvery below: cones 5 in. long. Mex. B.M.
6753. A. aachalintnsis. Mast. Tall tree, with pale
bark, white buds, and long, slender, dark green Ivs. :

cones 3 in. long. E. Asia. G.C. II. 12:589. A.

aubalpina, Engelm.=A. lasiocarpa. G.C. II. 15:236,
237. A. venusta, Koch. Lvs. acuminate, dark yel-
low, green above and silvery below: cones 4 in. long,
with long, slender bracts. Calif. S.S. 12:615, 616.
B.M. 4740. A. Webbiana, Lindl. Lvs. 1-2H in.

long, flat, silvery below: cones cylindrical, 6 or 7 in.

long. Himalayas. See Picea for ,4, ajanensis, alba,

Alcockiana, Engelmanni, excelsa, Gregoriana, miniata,
Morinda, nigra, obotata, orientalis, pendula, polita,

pungens, Schrenkiana, Smithiana. See, also, Pseudo-

t*w and Tw C . S . SARGENT.

ABRONIA (from Greek abros, delicate, referring to
the involucre). Nyctagindcex. SAND VERBENA. Trailing
and upright annuals or perennials, with fragrant ver-

bena-like flowers, suitable for baskets, rockeries or the

open border.

Herbs, often viscid : Ivs. opposite from swollen nodes,
unequal, petioled and entire: fls. 1 to many in a bracted

peduncled head, small, salver-form, red, yellow or

white, showy in mass, fragrant; stamens mostly 5, un-

equal, joined to the corolla-tube and included within

it; calyx tubular and corolla-like, 4-5-lobed, the base

persistent over the 1-seeded ovary or fr. About 3O
species in Amer. S. Watson, Hot. Calif. 2:3-5; P.C.

Standley, Contr. U. S. Nat. Herb, 12:306.
Abronias are garden annuals, or treated as annuals, of

secondary importance. They are low or trailing plants,

rising from 6 to 18 inches high and spreading widely.

They are best adapted to open sunny places and light
soil. A. umbellala is the common garden species, the

trailing stems often reaching a length of 3 to 5 feet, and
the flowers appearing all summer and fall; in mild

climates, the plant volunteers from self-sown seeds. It ia

useful for borders and for baskets and porch-boxes,
when a change or variety is wanted from the use of
verbenas. Under glass, the plant is nearly perennial.

Propagation is by seeds, sown in open ground after

frost, or sown in late summer or early fall in mild cli-

mates. For early and continuous,

summer bloom, seeds may be sown
in pots of sandy earth the pre-
vious autumn and wintered in a

frame. Peel off the husk (calyx)
before sowing.

A. Fls. yellow.

latifdlia, Esch. (A. aren&riat

Menzies). Fig. 62. Perennial:

whole plant viscid-pubescent, pro-
strate: Ivs. thick, ovate, orbicular

or reniform, obtuse, stalked: fls.

fragrant, YrY^. long, lemon-yel-

ABOBRA (Brazilian name). Cucurbitacese.

A monotypic genus allied to Cucurbita. The
only species is a greenhouse climber, cult.

for its numerous small, showy frs. : grows
rapidly, and may be planted
out in summer. The tuber-

ous roots are stored like

dahlias. Prop, by seeds or

rarely by soft cuttings.

Flowers dioecious green,
all axillary and solitary;
staminate fls. with a tubu-

lar, cup-shaped calyx and a
rotate 5-parted corolla, hav-

ing oblong-lanceolate segms.; stamens 3, free, the an-

thers thick, and 1-celled, or sometimes 2-celled; pistil-

late fls. with a 3-4-celled ovary followed by an ovoid,

indehiscent, 6-seeded, showy fr.

tenuifaiia, Naudin (A. viridifldra, Naudin). Height
10-15 ft.: Ivs. much divided: fls. small, pale green, fra-

grant: fr. a scarlet gourd. Trop. Amer. R.H. 1862 : 111.

ABROMA (from a, not, and broma, food). Sterculia-

cex. A genus of 2 or 3 species, closely related to the

cacao
; grown as evergreen greenhouse trees, but

apparently not in cult, except in botanical collections.

Fls. dingy purple, the calyx 5-parted; corolla lobes 5,

clawed. Prop, by seeds or by cuttings in spring from

half-ripened wood under glass. Probably not in cult.

A. augusta. Linn. f. Lower Ivs. cordate, 3-5-lobed; upper Ivs.

ovate-lanceolate. Trop. Asia. B.R. 518. A. fasluAsa, R. Br.

Lower Ivs. cordate, 5-lobed; upper Ivs. ovate: fls. dark purple.

Trop. Asia, Austral. A. linuita, Nichols. Lvs. ovate pedately
pinnatifid, on slender petioles. Madagascar.

N. TAYLOR, t

62. Abronia latifolia. ( x

low. June, July. Seacoasts, Cent. Calif, and N. B.M-
6546. G.C. II. 16:365.

AA. Fls. pink or rose.

umbellata, Lam. (Tricratus admirdbilis, L'Her.
A. rbsea, Hartweg.) Fig. 63. Perennial: similar in

habit and pubescence to the above, but Ivs. stalked,
the blade ovate, acute at both ends: fls. pink, about
Hin. May, June. Calif, seacoasts to Columbia R.
F.S. 11:1095. P.M. 16:36. Var. grandifldra, Hort., has

larger fls. and Ivs.

vill&sa, Wats. Perennial: smaller and slenderer
than A. umbeUata and covered with a glandular-villous

pubescence: Ivs. rarely 1 in. long: fls. 5-15 in a cluster,

rose. Calif., Utah. Not common in cult., but well
suited to sandy and dry situations. Intro. 1891.

AAA. Fls. white.

mellifera, Dougl. (A. SuksdArfii, Coult. & Fisch.).
Perennial: stouter than A. umbellata: si. finely hairy:
involucre larger, scarious: fls. 1 in. long, the tube
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greenish and glabrous: Ivs. long-stalked, in opposite
pairs. Wash., Ore. B.M. 2879. Intro. 1891.

fragrans, Nutt. Erect perennial: Ivs. ovate or
elliptical, paler beneath than above: fls. night-bloom-
ing, M-l m- long, the tube greenish, the white lobes
bifid. Columbia R. to New Mex. B.M. 5544.

A. puchttta, Nichols. Erect, 6 in.: fls. pinkish rose. A. Crux-
mUtx, Kellog, the handsomest of all the species is, Tripterocalyx
Crui-maltse, which see. XT mN. TAYLOR.f

3 Abronia umbellate. (XJ<; fl. XI)

ABROPHfLLUM (Greek combination signifying deli-

cate-leaved). Saxifragacex. An endemic monotypic genus
of New S. Wales: tall, handsome shrub: Ivs. alternate,
elliptic or ovate-lanceolate and acuminate, to 9 in. long,
somewhat toothed: fls. small, yellowish, in dichotomous
corymbose panicles terminating the shoots or arising from
the

upper axils; petals, stamens and calyx-lobes 5: fr. a
5-celled ovoid berry. A. ornans, Hook, f., was intro. to
Calif, in 1911 by Franceschi.

ABRUS (from abros, delicate, referring to leaves).
Legumiiibsx. Deciduous greenhouse climber, or used
South outdoors for screens. Roots a poor substitute
for licorice, and the seeds are violently poisonous. Needs
strong heat for indoor culture. Propagation is by seeds
or by cuttings under glass in sand.

The genus consists of usually creeping or climbing
woody herbs with primately compound Ivs. : fls. small,
in dense racemes on axillary peduncles or short
branches; calyx bell-shaped, the teeth very short;
corolla pea-like, much exserted; stamens 9, in a tube.

precatorius, Linn. CRAB'S-EYE VINE. WEATHER-
PLANT. Fig. 64. Height 10-12 ft.; frequently trailing
over the ground S. : Ifts. oblong, in numerous pairs: fls.

varying from rose to white: seeds bright scarlet, with a
black spot, used by Buddhists for rosaries, in India as
standards of weight, and in the W. Indies in bead
work. Seeds irritant; also used as an abortive in U. S.
A variety with a cream-colored bean is offered by
Reasoner Bros. : Tropics generally. The claims made
for its weather-foretelling properties are exposed by
Oliver in Kew Bull. Jan., 1890. It does, however, "go
to sleep" during storms, but this is a feature of other
legumes. Sometimes confounded with Rhynchosia
phaseolaides (R. precaloria), which has similar seeds,
but is a very different plant with large, 3-foliolate,
bean-like Ivs. N TAYLOR ..J.

ABSINTH, ABSINTHE (ab'sinth). A liquor made
from plants of the wormwood group, particularly from the
absinthium (Artemisia Absinthium). These are aromatic
or bitter herbs. A. Absinthium yields a bluish or green
volatile oil containing absinthol and other principles.
Absinth is added to water as a beverage, and in excess
produces peculiar intoxication, and may even prove fatal.

ABUTA (native name) . Menispermacese. Greenhouse
evergreen climber: plant dioecious, fascicled or panicled:
staminate fls. with 3 exterior and 3 interior larger sepals,

ABUTILON

and 6 stamens; pistillate fls. with 6 staminodia and 3
carpels: fr. a drupe; 14 species in S. Amer. Prop, by cut-
tings under glass with bottom heat, and grown in peaty
loam. A. rufescens, Aubl. Lvs. broad-ovate or suborbi-
cular, coriaceous, brown or tawny beneath, 3-nerved: fls.

small, dark purple within, the 3 large sepals obtuse.
Little known in cult.

ABUTILON (name of Arabic origin for a malvaceous
plant). Malvaceae. FLOWERING MAPLE. Attractive

coolhouse shrubs and window-plants, and
some kinds used for bedding. Sometimes
called Chinese Bellflower. Fig. 65.

Leaves long-stalked, often maple-like:
fls. mostly pendulous, with naked 5-cleft

calyx, 5 separate obovate petals, many
stamens united in a column about the
many-branched style, the anthers borne at
the top of the column : fr. a collection or
aggregate of 2-valved often beaked carpels
that are deciduous from the central axis
at maturity. Natives of warm regions in
both hemispheres, comprising herbs, shrubs
and trees; about 80 species.
The abutilons oftenest seen in Ameri-

can gardens and conservatories are ap-
parently hybrids and derivatives of pure

species. The colors are mostly yellow, white and
pink, with attractive veining. Well-known forms are:
Arthur Belsham, red, shaded gold. Boule de Neige,
pure white, very free. California, a group of free bloom-
ers. Eclipse, foliage marbled green, and yellow fls. of
fair size; sepals scarlet; petals orange-buff; suited for
baskets and vases; a form of A. megapotamicum (another
Eclipse is known). Erecta, pink, orange-veined, erect fls.

Golden Bell, deep yellow, free-flowering. Golden Fleece,
pure yellow, free-flowering. Royal Scarlet, rich, shi-

ning scarlet. Santana, deep red. Savitzii, dwarf, with
white-edged foliage; useful for bedding. Snowstorm,
semi-dwarf, pure white. Souvenir de Bonn, Ivs. large,
deep green, not mottled, but edged with a broad white
margin; distinct and striking; a useful bedding plant.
Splendens, bright red.

64. Abrus precatorius. (xK)
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The cultivation of abutilons is simple, under conditions

suitable for the growing of geraniums and fuchsias.

Some of the forms are grown primarily for bloom, and

they are practically continuous-flowering when well

handled; the variegated-leaved forms are grown for

foliage and used more or less

for bedding-out. Abutilons make
good pot-plants if kept within

bounds by pinching back so that

they will branch. A. megapo-
tamicum and some others are use-

ful for baskets and vases. The
showy A. insigne is an excellent

rafter-plant.

Propagation is by cuttings or

seeds. Cuttings may be made
in spring of new wood from old

plants that have been cut back,
or they may be taken in fall; as

the abutilon is active practically
all the year, the cuttings may

_ be taken almost at will. Seeds

of Abutilon grow readily ;
if started in March,

blooming plants should be had

by fall. Bedding material is raised from early-struck

cuttings.

65. A flower i

compactum, 6.

Darwinii. 6.

floribundum, 6.

ffrandiflorum, 6.

Hildebrandii, 6.

hybridum, 12.

ioneum, 1.

insigne, 1.

INDEX
longicuspe, 2.

marmoratum, 5.

megapotamicum, 4.

pictum, 9.

pleniflorum, 10.

Savitzii, 12.

Selloanum, 5.

Sellovianum, 5.

Rinenae, 3.

spurium, 11.

striatum, 9, 11.

tessellatum. 6.

Thompsonii, 11.

venosum, 8.

texillanum, 4.

vitifolium, 7.

A. Los. not lobed, cordate, but -prominently toothed,

sometimes angled.

B. Corolla wide open.

1. insigne, Planch. (A. igneum, Hort.). Lvs. me-
dium size, crenate-dentate, acuminate, villous pubescent
underneath: fls. large, flaring-mouthed, under-color

white but obscured by very heavy and rich veining and

markings of purple and red, on slender hanging pe-
duncles. Colombia. B.M. 4840. Gn. 18:624; 53, p.

300. F.S. 6:551. Very showy; common. Often trained

under the roof of the greenhouse or conservatory. St.

green, brown-hairy.

2. longicuspe, Hochst. White-canescent much-
branched shrub, with long-acuminate broad-cordate
and blunt-toothed long-stalked Ivs., felt-like below:

fls. bluish purple, veiny, wide open, on mostly many-
branched axillary peduncles. Abyssinia. Intro, by
S. Calif. Acclimatizing Assoc., from seed collected by
Schweinfurth and distributed from Berlin in 1893.

3. sinense, Oliver. Lvs. large and broadly cordate-

ovate, long-acuminate, notched but not lobed, some-
what tomentose beneath: fls. large (2 in. or more across),

open-bellshaped, orange-yellow with large interior

veins and marks of reddish brown. Cent. China,

recently intro. to cult. Seed apparently not yet in the

American trade. R.H. 1909:452.

BB. Corolla, long and narrow.

4. megapotamicum, St. Hil. & Naud. (A. vexill&rium,

Morr.). Fig. 66. Drooping habit: Ivs. rather small,

lance-ovate, acuminate, sharp-serrate: fls. 2-3 in. long,

on short drooping stalks, the long calyx bright red, the

protruding petals lemon-yellow, the column of stamens

conspicuously protruding. Brazil, etc. B.M. 5717.

Gn. 37:274. J.H. III. 18:359. A strikingly handsome

species, particularly for baskets and vases, apparently
less seen than formerly. There is a variegated-lvd.

variety. Generally misspelled mesapotamicum. Mega-
potamicum means "big river," signifying here the Rio

Grande.

12

AA. Lvs. prominently lobed, mostly maple-like or

vitis-like.

B. Foliage silky or tomentose, at least beneath.

5. Sellovianum, Regel (A. Selloanum, authors, a
correction of the published name, as the plant is

named for Sello. A. Settowianum, Hort.). Upright,
thick-hairy plant: lys.

roundish deep-heartshaped, long-

stalked, 3-lobed with long-pointed parts, 7-9-nerved,
unequally toothed, the under side soft silky tomentose :

fls. light purple, with erect petals. Brazil. Var. marmor-
atum, Hort., has Ivs. variegated with golden yellow.
A good summer bloomer. The variegated form is some-
times used for bedding.

6. Darwinii, Hook. f. (A. Hildebrandii, Fenzl.).

Strong pubescent shrub of dwarfish habit: Ivs. velvety

pubescent beneath, thickish, 5-9-ribbed, the lower ones
lobed to the middle, the upper ones shallow-3-lobed : fls.

1-3 in an axil on short sts., lJi-2 in. across, orange-
red with blood-red veins, widely open or spreading.
Brazil. B.M. 5917. Var. tessellatum, Hort., has Ivs.

handsomely checkered with yellow. Blooms in both
winter and summer. Much hybridized with other

species. A. grandiflbrum and A. compdctum are garden
forms; also A. floribundum, Hort., R.H. 1881:350. Gt.

23:794 (var. trinerve, Regel).

BB. Foliage not tomentose or silky, glabrous
or slightly pubescent.

c. Fls. blue (varying to white in cult.).

7. vitifdlium, Presl. Lvs. cordate in general out-

line, 3-5-, and sometimes 7-, lobed, the lobes long-

pointed: fls. open bell-shaped or cup-shaped, large,

lavender-blue, more or less veined (sometimes white),

clustered, anthers yellow. Chile. A hardy species,

remaining out-of-doors in S. of England ; height becom-

ing 30 ft.: Ivs. golden in autumn. B.M. 4227, 7328.

Gn. 51:334; 66, p. 8 (clumps); 76, p. 415. J.H. Ill

62:380. B.R. 30:57.

CC. FIs. yellow or orange in ground color.

D. Blossoms very large: Ivs. 7-lobed.

8. vendsum, Lem. Very strong, tall grower: Ivs.

large, deeply palmately 7-lobed and strongly toothed:

fls. large, 3 in. long, on sts. 10-12 in. long, bell-shaped
and not flaring, golden
orange, with veins and
over-colors of blood-red

and brown. Mex. B.M.
4463. A showy species.

DD. Blossoms of ordinary
size (2 in. or less long).

E. Lf.-blades S-lobed, the

side lobes often small

(or the clefts shallow).

9. pJctum, Walp. (A.

striatum, Hort., at

least in part, not

Dickson). Strong and

hardy free-blooming

species, with Ivs.

green or variegated
and glabrous or thinly

'

pubescent, the mid-
dle lobe usually about

equaling or some-
times shorter than
the undivided part of

the If. and wedge-
shape or tapering from the base: calyx about 1 in.

long, cleft about to its middle, brownish pubescent:
corolla less than 1 J^ in. long, orange or yellow, veined

crimson. S. Brazil to Buenos Ayres. Has been con-

fused with A. striatum.

66. Abutilon

megapotamicum.
(XJi)
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10. pleniflorum, N.E. Br. Lvs. green, glabrous both
sides, the mjddle lobe slightly narrowed at its base
and half again as long as the undivided part of the
blade: fls. double. Perhaps of hybrid origin, with A.
pictum a probable parent.

BE. Lf.-blades 5-7-lobed, the middle lobe always more or
less narrowed at its base.

11. striatum, Dicks. A Guatemalan species perhaps
not in cult, in its original form: middle lobe of if.

usually at least twice as long as undivided part of
blade and twice longer than broad, green: calyx some-
what less than 1 in. long, the lobes about twice as long
as tube, brown-pubescent; corolla 1% in. or less long,
orange, conspicuously dark crimson-veined. B.M.
3840 (as Sida picta). Var. Th6mpsonii, Veitch. Fig.
67. Lvs. variegated with yellow, not pubescent; first

exhibited by Veitch & Sons in 1868; said to be from
Jamaica; perhaps not in general cult, at present. Var.
spurium, Lynch. Lvs. variegated with yellow, thinly
pubescent above but thickly pubescent beneath with
fine hairs, the calyx white-pubescent: corolla light
reddish orange with redder veins; probably of garden
origin. The cult, forms of this species-group are imper-
fectly understood, particularly those passing as A.
Thompsonii. In England, the form usually known as
A. Thompsonii, and used for bedding, is the var. spu-
rium. In N. Amer. several different things are called A.
Thompsonii, some of them not variegated and at least
one of the variegated forms having double fls. The
Fig. 67 is inserted to distinguish the plant originally
distributed as A. Thompsonii, and to which the name
should be restricted. Probably some of the A. Thomp-
sonii forms belong in the general A. hybridum group.

67. Abutilon Thompsonii as originally pictured in Florist and
Pomologist, 1869, p. 21. Inserted to show the plant to which the
name Thompsonii should be applied.

The confusion between the Brazilian A . pictum and the
Guatemalan A . striatum is reduced by N. E. Brown, G. C.
1910 (2) pp. 427 and 488.

12. hybridum, Hort. Under this name have been

placed the many garden forms and hybrids, most of

which have many of the features of the A. slriatum

group. A . Darwinii has been one of the parents in some
of them, as in A. rosseflorum, and Golden Fleece (Gn.
53:300), both of which are recorded as offspring of

Darwinii and Boule de Neige. Other varieties referable
here are Fireball, Golden Bell, Gold Ball, Savitzii, Sou-
venir de Bonn, Caprice, Boule de Neige (Snowball).
Fig. 68 shows one of the forms of this garden group,
passing sometimes erroneously as A . Thompsonii.

A. arbdreum. Sweet. Lvs. cordate, tomentose: fls. pale yellow.
Peru. A. Bed/ordidnum, St. Hil. Lvs. lobed: fls. yellow with
red: very tall. Brazil. A. escutentum, St. Hil. Lvs. cordate,
acuminate, toothed, tomentose: fls. purple, solitary. Fls. said to be
cooked and eaten by natives in Brazil under name of Bencaode
Deos. A. globifldrum, Don. Fls. large, cream-colored. Mauritius.

A. integtrrimum. Hook. & Jackson, Index Kewensis. (Sida
integerrima, Hook. B.M. 4360.) Lvs. entire, cordate, tomentose
below: fls. large, yellow, flaring. Colombia. A. pxonixjOtrum,
Walp. Fls. rather small pink. Brazil. A. pulchellum, Sweet,
and A. ptikhrum, Don. =Plagianthus pulchellus. L H B

ACACALLIS: Aganisia.

ACACIA (from word meaning a point or thorn, refer-

ring to the stipules often spinescent). Legumindsx,
tribe Mimbsex. Trees or shrubs grown out-of-doors in

warmer parts of the United States and some of the

species as cool greenhouse plants for the showy yellow
bloom.

Leaves bipinnate or reduced to phyllodia with ver-
tical edges (i.e., If.-like petioles): fls. regular, orange-
yellow, occasionally lemon-yellow or white, in cylindri-
cal spikes or globular heads, solitary, or in pairs or

clusters, or in axillary racemes; sepals and petals 5, 4
or 3, free or united; stamens many, long: pod a legume,
opening by two valves (occasionally indehiscent) :

funicle of the seed filiform or ending in club-shaped
aril, either twice encircling the seed or simply bent
back upon itself. (The difference between Acacia and
Albizzia lies in the stamens, which are free in the
former and united at base in the latter.) A very large

genus (said to be 450 species) dispersed throughout the

tropical parts of the earth and even pushing their way
into parts of the temperate zones. The phyllodine series

is confined almost entirely to Australia and the Pacific

Isls., while the bipinnate series is scattered over the
warm parts of the remainder of the globe. The number
of species reported from Amer. is large (about 70), of

which at least 30 are Mexican. Acacias are said to be
natives of the following states: Ariz., Ark., Calif., Fla.,

Okla., Kan., La., Mo., Nev., New Mex. and Texas.
Those in the following account are Australian, unless
otherwise stated. This list will undoubtedly be modi-
fied as botanists segregate the other genera from the
Mimoseso group. Acacias vary greatly under cult., the
variation affecting infl., size and shape of If., and even
the funicle. One should not expect to determine an
unfamiliar species without Ivs., fls. and fr., with its

seeds in place.
Other species interesting because of their ant-inhabited

thorns are described under Bull-horn Acacias. Other

species referred to Acacia are to be found under Albizzia.

Acacias are quick-growing plants and are short-

lived. Various kinds have been known to grow from 11

to 12 feet in four months and 25 feet in six years. These
trees are thus in their full maturity at thirty years of age,
and shortly afterward begin to deteriorate. While they
may thus be used as street trees to secure immediate

effects, more permanent trees should also be planted to

take their places. The leaves of some species are used
in cookery, the flowers of A. Farnesiana for perfumery,
the bark of various species for tanning; A. Senegal
furnishes most of the gum arabic of commerce; a drug
or medicine is made from the wood of A. Catechu; a soap
or hair-wash from A. concinna; several are used as

forage plants, others for dyes, and still others for fiber.

Many of them have scented wood, others make fine

furniture wood, and are used for cabinetwork and

fence-posts or fuel, still others for street trees (as A.

melanoxylon and A. dealbata), and all are more or less

ornamental. The Ark of the Covenant, as well as the

furniture of the Tabernacle, are said to have been made
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from timber of .4 . Seyal, which yields the Shittim wood
of the Bible. Also on account of its incorruptible wood,
this species for ages was used by the Egyptians to make
coffins for the burial of their kings.

Acacias out-of-doors will not endure much frost.

They seem to thrive very well in localities in which the

winter temperature is as low as 20 F., or even 18,
and it is to be hoped that by careful selection strains

may be secured that
will withstand an
even lower tempera-
ture. Some species
are alkali-resistant

as A. cyclops, A.
retinodes and per-

haps others. After

the trees are once well established they do
not ordinarily require further irrigation since

they have a faculty of seeking water. How-
ever, if they are given plenty of water and

good soil their growth is very rapid. Weevils
sometimes ruin acacia seeds by laying their

eggs in the flower-buda and appearing later

in the pod. Thecottony cushion scale and the
black scale are also found to a limited extent,
but so far have not proved troublesome.

Propagation is by seeds sown either under glass or
out in the open ground, or by cuttings from half-ripened
wood, taken with a heel. Seeds may be prepared for

planting in two ways: First, place them in ashes among
the dying embers of a fire and allow them to remain
until cool. These do not require immediate sowing, but if

they are sown they will not perish if rain does not fall

very soon afterwards. Second, pour hot water over

seed, let cool and soak from twelve to forty-eight hours.

Sow without allowing seeds to become dry. Either
method softens the hard seed-coats and hastens germina-
tion. They will then usually germinate in about seven

days to three or four weeks, depending upon the species
and the season in which they are sown. Seed may be
sown in the propagating-hquse at any time throughout the

year, though early spring is the natural time. For open
ground, sow in March or April. After germination, the

plants
are pricked off into flats or pots and shifted into

larger ones as occasion requires. They are thus kept
in pots until they are ready to be transplanted to their

permanent quarters, since if placed in the open ground
at once the tap-roots will grow with too great rapidity
and the tree will either have to be balled or transplanted
with the greatest care to prevent its receiving a shock,
from which it will take at least a year to recover. When
buying seedlings from a nursery, therefore, reject all

those whose roots have penetrated the pot. While
several species (A. pycnantha, A. melanoxylon, A.
decurrens var. dealbata, etc.) have been known to resow
themselves in California, there is no danger of their

becoming a pest (such as A. armata in Australia), since

the seedlings are seldom able to live through the dry
season without irrigation. Cuttings should be made
from the half-ripened wood, of which the best are from
the side shoots of the main stem, taken with a heel.

No bottom heat is required, or very little, but they
should be covered with a light frame and kept moist
and cool by shading. They root slowly but freely and
should be potted immediately after rooting, but should
not be planted in the open soil until they have developed
good roots.

Cultivation in greenhouses as florists' plants is con-
fined to few species, perhaps not more than a dozen
being commercially valuable. All of this most impor-
tant section thrive in a winter temperature ranging from
40 to 50; in fact, little above the freezing point is

sufficient. They do not like heat, and consequently are

not adapted for forcing. If wintered cool and allowed
to come along naturally with the increasing heat and
light of the spring, they will flower in March and April,

a season when their graceful beauty is appreciated in the

private conservatory or is valuable to the commercial
florist. The prevailing color of all the Australian species
is yellow, varying from pale lemon to deep orange.
The tall-growing kinds, or rather those inclined to make
long, straight shoots, make excellent subjects for

planting permanently against a glass partition of a

conservatory, or against a pillar. There is scarcely a

68. Abutilon

hybridum form.

more beautiful plant
than A. pubescens,
with its slightly
drooping, yellow
racemes. It deserves
a favored place in

every cool conservatory.
The acacias are of easy
culture. If planted per-

manently in the border,

provision for drainage
should be made. A good,
coarse, turfy loam, of not
too heavy texture, is all

they want, with the addi-

tion of a fifth part of

leaf-mold or well-rotted

spent hops. Few of our greenhouse pests trouble them.
Water in abundance they like at all times, and in their

growing season, which is the early summer months,
a daily syringing is necessary. Several of the species of

bushy habit are very much grown as pot-plants in

Europe, and are now largely imported and sold for the
eastern trade. A . armata and A . Drummondii are good
species for this purpose. With our hot summers, the
commercial man will do better to import than to

attempt to grow them from cuttings. The acacias

need pruning, or they will soon grow straggling and un-

shapely; more especially is this true of those grown in

pots. After flowering, cut back the leading shoots
rather severely. Shift into a larger pot if roots demand
it, and encourage growth by a genial heat and syringing,

giving at same time abundance of light and air. They
should be plunged out-of-doors as soon as danger of

frost is past, and removed to the greenhouse before any
danger of early fall frosts. Cuttings root surely but not

quickly. The best material is the side shoots from a
main stem in the condition that florists call half-ripened

that is, not green and succulent as for a verbena, nor
as firm and hard as the wood of a hybrid perpetual rose

in November. The wood or shoot will be in about the

right condition in June. No bottom heat is needed, but
the cuttings should be covered with a close frame and

kept moderately moist and cool by shading. The fol-

lowing spring these young plants can be either planted
out-of-doors, where there is a good chance to keep them
well watered, or grown on in pots, as described above.
A few of the finest species are A. pubescens, suitable

for training on pillars; A. Riceana makes a bush or can
be trained; A. longifolia, an erect species, deserves a

permanent position in the greenhouse border. Of all the

species best adapted for medium-sized, compact pot-
plants, A. armata and A. Drummondii are the best. The
former has small, simple, dark green leaves and globular,

pure yellow flowers. A. Drummondii has drooping,
cylindrical, pale lemon flowers. As both these flower in

March without any forcing in our northern greenhouses,
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they are very valuable acquisitions to our Easter plants
The acacia has two distinctive charms: the foliage is

either small, simple and glaucous, as in A. armata, or

much divided, graceful and fern-like, as in A. pubescens.

All the acacias are among the freest-flowering of our

hard-wooded plants. (William Scott.)

INDEX.

acinacea, 13.
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HH. Funicle folded at end of
seed, not encircling it.

i. Width of pod yin 37. impleia
ii. Width of pod *i-l in. 38. koa

EE. Fl.-heads solitary or in pairs
or clusters.

F. Width of phyll. %in. or less,

linear.

a. Phyll. viscid 39. viscidula

QG. Phyll. not viscid 40. elongata

FF. Width of phyll. over lAin.,
not linear.

o. The fl.-heads sessile, or

nearly so 41. Oswald!
OG. The fl.-heads not sessile.

H. Funicle short, half as

long as seed 42. harpophylla
HH. Funicle long, scarlet,

encircling seed in dou-
ble fold 43. cyclops

BB. Fls. in spikes.

c. Shape of phyll. narrow (r& to less

than fan.), pungent pointed.
D. Nerves 3 or 4: phyll. scattered 44. oxycedrus

DD. Nernes 1.

E. Phyll. whorled 45. verticillata

EE. Phyll. clustered: fls. mostly 3-

merous 46. Riceana

CC. Shape of phyll. broader (except A.
aneura and A. longiflora var. flori-

bunda), less rigid, not pungent
pointed.

D. Pod winged 47. aneura
DD. Pod not winged.

E. Calyx and phyll. pubescent (A.
Maidenii only slightly so).

F. Sepals velvet-like, bright

orange-yellow 48. glaucescens
FF. Sepals not velvet-like yet

more or less pubescent,
a. Funicle encircling seed.. . .49. Maidenii

GG. Funiclefolded and enlarged
into cup-shaped aril . . . 50. holosericea

EE. Calyx and phyll. not pubescent.
F. Phyll. linear 51. linearis

FF. Phyll. elliptical, lanceolate.

G. Width of phyll. over l
/iin..52. longifolia

GO. Width of phyll. less than

yin 52. longifolia

AA. Lvs. all bipinnate. [var. floribunda

B. FIs. in globular heads.

c. Stipules none or brown and scarious.

D. Pinnae few, 2-10 pairs.
E. Rachis hirsute 53. pubescens

EE. Rachis not hirsute.

F. Lfts. 1 %-l Yi in. long 54. elata

FF. Lfts. less than 1 1
/ in. long.

o. Length of pinnse 1 in 55. Baileyana
OG. Length of pinnse over 1 in.

H. Funicle filiform 56. discolor

HH. Funicle cup-shaped aril.57'. pruinosa
DD. Pinnae many, 8-25 pairs.

E. Plant a tree: Ifts. 30-40 pairs,
more or less tomentosc-pu-
bescent 58. decurrens

F. Lfts. dark green, shining
above, imbricate: fls. bloom
in June, pale yellow 58. decurrens

FF. Lfts. more or less gray, [mollis

farther apart: fls. bloom in

Jan. and Feb., deep yellow.58. decurrens
FFF. Lfts. light green, distant: [dealbata

sepals as long as petals . . . .58. normalis

EE. Plant a shrub: Ifts. 20-50
pairs, glabrous 59. filicina

CC. Stipules spinescent.
D. Pinnse 1 pair 60. pulchella

DD. Pinnae more than 1 pair.
E. Pod round 61. Farnesiana

62. Cavenia
EE. Pod moniliform 63. arabica

EES. Pod not moniliform 64. eburnea

BB. Fla. in spikes.
a. Pinnse 10-40 pairs 65. Catechu

cc. Pinnae 2-4 pairs.
D. Pod not exceeding 1 in. long 66. Drummondn

DD. Pod 1 Yi-4 in. long 67. Greggii
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1. juniperlna, \\illd. (A. echlnula, DC. A. pungens,

Spreng.). A stiff shrub, 8 to 12 ft., with branchlets

either pubescent or smooth : phyll. scattered, numerous

and tapering into a sharp point,
1A to rarely Vim. long,

1-nerved: fl.-heads solitary on peduncles longer than

the phyll., 5-merous; petals ciliate; petals acute, with

prominent midrib: pod more or less falcate, flat, 1-2

in. long, about J^in. broad, usually contracted between

the seeds; seeds longitudinal, the funicle but little

folded and filiform to the end. May, June. May be

distinguished from A. tenuifolia by its funicle filiform

the entire length, its petals with prominent midrib, and

its 5-merous fls.

2. tenuifdlia, F. v. M. Fig. 69. An everblooming

shrub with a sticky exudation on sts. and over the young
fl.-buds: branchlets slender and drooping: phyll. linear-

subulate, %-l in. long, J^in. wide, 1-nerved, ending in

a pungent point; gland at base: fls. lemon-yellow, with

peduncles J^in. long, solitary in axils of the phyll., 30

or more in a head: pods
straight, slightly con-

stricted between seeds,

2-3 in. long, nearly }^in.

wide, pointed at both ends

and bearing two rough
longitudinal marks over

each seed, characteristic

of this species;
funicle

silvery white, half as long
as seed and enlarged into

a cup-shaped aril over one

end; ripe June-Nov. Fls.

every month. F. v. M.
Icon. 1:8. This attrac-

tive shrub is easily grown
from seed, germinating in

about three weeks and

growing steadily. It is

delightful for situations

that demand a low-branch-

ing habit. Its everbloom-

ing fls., honey-like odor
and dust-resistant quali-
ties also recommend it.

3. diffusa, Li mil. (A.

genistxfulia, Link). A
shrub of 5 or 6 ft. with

loosely scattered foliage:
linear or subulate,
in- long (mostly

., tV-J'sin. wide, 69. Acacia tenuifolia. (XK)

1-nerved, ending in sharp
point: fls. in pairs or reduced to a single head, either 4-

or 5-merous; peduncles
l
/i\n. long; sepals not half length

of petals: pod stipitate, flat, acute, 3-4 in. long, Kin-

broad, valves convex over seeds; funicle much folded

and thickened from the middle. Apr., May. B.M.2417.

B.R. 634. Var. cuspidata, Benth. (A.cuspiddla, Cunn.).

Phyll. more slender, from %-2 in. long, about as broad

as thick.

4. calamifdlia, Sweet. BROOM WATTLE. Fig. 70. A
tall shrub or small tree with slender erect branches:

phyll. narrow-linear to subulate, with oblique point at

apex and narrowed to base, 1J^-2J4 in. long, Ain.

wide, 1-nerved; gland near base (obscure in dried speci-

mens) : racemes short, of 3 or 4 heads, or reduced to a

single one; fls. 20 to a head, 5-merous; sepals half as

long as petals; peduncles %in. long: pods a rich brown,

slightly contracted between the seeds, 1M~3 in. long,

Am. wide; funicle red, almost encircling the seed in a

double fold, ending in a silvery club-shaped aril; ripe

Aug. Fls. Feb.-Apr. B.R. 839. An attractive orna-

mental at all times but especially so when in full bloom.

An excellent tan-bark species, analysis showing as

much as 20.63 per cent of tannin.

phyll.
-l
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5. juncifdlia, Benth. (.4. pinifblia, Benth.). A tall

shrub with terete branches, cither glabrous or hirsute:

phyll.
from slightly flattened to tetragonous, 3-6 in.

long or more, with a nerve on each side: fls. 5-merous,
either solitary or in pairs, about 40 in a head; petals

united; calyx spatulate and ciliate, not half so long as

petals; peduncles J^in. long (rarely J^in.): pod flat,

with nerve-like margins, 3-4 in. long, less than }in.
wide; seeds ob-

long, longitudinal;
funicle half as long
as seed, filiform

but slightly thick-

ened at hilum. F.

v. M. Icon. 2:8.

6. extensa,Lindl.

(A. pentxdra,
Regel). A shrub
5 ft. tall, with
more or less
winged angular
branchlets: phyll.
linear-subulate or

needle-like, 3-4 in.

long (sometimes
8), ^in. wide,

1-nerved, ending
in

sharp point;
gland Yy-\ in.

from base : fls. soli-

tary or shortly

racemose, 20 in a

head, 5-merous;
sepals short; pe-
duncles J^in. long:

pods with nerve-

like margins, constricted between the seeds, 24 in.

long, i^in. wide; funicle straight and only slightly thick-

ened at hilum end; ripe May. Fls. March.

7. armata, R. Br. (A. undulata, Willd. A. paradoxa,
DC. A. furcifera, Lindl. Mimosa paraddxa, Poir.).

KANGAROO THORN. Fig. 71. A spreading shrub 8-10 ft.

wide, 7-11 ft. tall, with pendent finger-like branchlets:

phyll. half-ovate, the straight edge hugging the st., the

other edge more or less undulate; nerve excentric, end-

ing in a pungent point; stipules reduced to slender

spines about J^in. m length: fls. solitary on peduncles
%in. long; petals 5; sepals 5, more than one-half

length of corolla: pods hairy, straight or slightly curled,
in clusters of 2-5 or reduced to 1, 1K-2 in. long, ^in.
wide; funicle silvery, as long as seed and enlarged to a

cup-shaped aril; ripe Aug. Fls. Feb.-Apr. B.M. 1653.

A shrub with breadth often much greater than its height,
sometimes 15-20 ft. across, hence suitable for large

grounds and roomy corners. Makes a good hedge plant,
and is also used to reclaim sand-dunes. It is a good rich

green and withstands considerable dust and drought.
There is a larger-lvd. form with fissured bark and more

straggling habit. The phyll. is greener and more ten-

der in texture than the type, and the fls. are larger.

8. cuneata, Benth. A tall glabrous shrub : phyll. J^ to

scarcely 1 in. long, wedge-shaped, truncate at the apex,
nerve excentric, ending in sharp point at one angle
while the other angle is tipped by a gland; occasionally
a faint secondary nerve; stipules setaceous: fls. solitary;

peduncles about as long as phyll., 8-15 in a head, 4-

merous; petals separate; calyx turbinate, half as long as

corolla and with broad lobes: pod hirsute, thick margins,
2-3 in. long and Kin- wide. B.R. 1839. -An interesting
ornamental species, somewhat resembling A . pravissima.

9. decipiens, R. Br. (A. dolabrifdrmis, Colla. A.

incrassata, Hook. A. bifldra, Paxt.). A shrub either

low and bushy or up to 10 or 12 ft. tall, glabrous or rarely
hirsute: phyll. triangular or trapezoid, H-%m. long
and nearly as broad; principal nerve excentric, ending

in small point, gland on other angle; the occasional

stipules are spinescent: fls. solitary or in pairs, 6-10 in

a head: pod thick, hard, much incurved, 1-2 in. long,
faYs in. wide, narrowed at each end; seeds longitu-
dinal; funicle ending in club-shaped aril. B.M. 1745,
3244. The difference between this and A . cuneata seems
to lie chiefly in fls. and phyll., which are about as broad
as long in A. decipiens, and much longer than broad in

A. cuneata, and wedge-shaped.
10. Meissneri, Lehm. Tall shrub: young branches

glabrous, acutely angular: phyll. Yy-\ in. long, J-^-J^in.

broad, obovate-oblong or obliquely cuneate, obtuse, or
with a small, hooked point: peduncles shorter than the

phyll. : pod flat, J^-^in. broad, the margins not thick-

ened; seed oblong, longitudinal; funicle very long and
much folded, the last fold almost encircling the seed and

returning, but thickened only at the end.

11. lineata, A. Cunn. (A. runciformis, A. Cunn.). A
bushy shrub: branches usually pubescent, terete and
often slightly resinous: phyll. linear, }^-;^in. long or

more, \Yv in. wide, nerve near the margin and ending
in small hooked point: fls. solitary, 5-merous, equal to or

exceeding the
phyll.; sepals distinct, linear-spathulate;

peduncles %-)4in. long: pod curved or twisted, Msin.

wide; funicle not so long as seed, ending in a clavate

fleshy aril. Fls. March. B.M. 3346 (as A. runciformis).
This differs from A. acinacea. and A. obliqua in only

its narrow phyllodia. Habitat in barren forest grounds
in the interior of New South Wales.

12. obliqua, Cunn.
(A. rotundifdlia,
Hook.). A drooping
shrub, with finger-like

branches, angular and
slightly pubescent:
phyll. obliquely ob-
ovate to orbicular,

yi-Yzin. long, y^-Ysm.
wide; 1 excentric
nerve ending in re-

curved point; stipules

minute; gland, when
present, one-third dis-

tant from base: fls.

5-merous, solitary or
in pairs on peduncles
J^in. long; fls. 15-20
in a head; petals with
midrib

; sepals nar-

row, half as long as

petals: pod more or
less twisted and con-
stricted between the

seeds, 1-2 in. long,

J/jjin. wide, thin, with
nerve - like margins ;

funicle club-shaped,
half as long as seed;

ripe July, Aug. Fls.

Feb. B.M. 4041.

13. acinacea, Lindl. (A. Latrbbei, Meisn.). A much-
branched shrub: phyll. obliquely oblong, K-Mm - long,

Yi~Y^n. wide, obtuse, with a recurved point; gland
one-third distance from base: fls. in pairs (rarely soli-

tary), 5-merous; calyx spathulate, ciliate, half as long
as petals; petals united; peduncles Yy-%m. long: pod
twisted or curved, J^in. wide, more or less constricted

between the seeds; seed longitudinal; funicle not so

long as seed and thickened into fleshy clavate aril. Fls.

March. F. v. M. Icon. 4:7. F. v. Mueller proposed to

unite this with the broad-lvd. A. obliqua, since the only
difference between them seems to be based upon shape
of phyll. This group should be given further study to

determine whether transition stages may be found
between the narrow and the round forms and whether

71. Acacia
armata. (X>i>
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the supposed distinction of straight pods in A. acinacea

can be traced into the curled pods of A. obligua.

14. dodonaeifdlia, Willd. A tall, glabrous, very resin-

ous shrub: phyll. lanceolate to linear-falcate, tapering to

base, having the appearance of being encrusted with a

brownish powder, lJ^-2, sometimes 4, in. long, about

Jin. wide, the lateral veins prominent and anastomos-

ing; 1 central nerve ending in an oblique point: fls.

solitary or in pairs, not exceeding the phyll. ; peduncles

}^>in. long; about 40 fls. in a head, 5-merpus; calyx more
than half as long as corolla: pod straight or falcate,

about J^in. wide; seeds longitudinal; funicle with last

2 or 3 folds dilated into an irregular cup-shaped aril.

March. Superficially this resembles the A. retinodes

group, but the fls. are solitary or in pairs instead of

in racemes, and it has an apparent incrustation on

foliage.

15. podalyriaefdlia, Cunn. (.4. Fraseri, Hook. A.

Caleyi, Cunn.). Fig. 72. A tall, glabrous shrub with

conspicuous gray branchlets covered with a soft pubes-
cence: phyll. pinniveined, pubescent (rarely glabrous),
ovate or oblong, 1-1 1A in. long, M-1J4 in. wide, nerve-

like margins and prominent excentric midrib ending in

oblique point, the margins and midrib ciliate; gland
at middle or just below: racemes simple, longer than

phyll., of numerous small heads; calyx turbinate, not
half so long as corolla; petals hirsute, with prominent
midrib: pod flat, either glabrous or pubescent, 1-3, or

more, in. long, %in. broad; seeds longitudinal; funicle not

encircling seed but in short folds at hilum end, the last

fold slightly thickened. R.B. 33:105. G.C. III. 43:11.

Gt. 54:1541. G.W. 9, p. 158. Its neat gray ovate
Ivs. and abundant long yellow racemes at the end of

the branches make it a very decorative and popular
species.

16. cultriffirmis, Cunn. (A. cultr&ta, Ait.). A tall

shrub with gray foliage thickly clothing the branches:

phyll. with nerve-like margins, obliquely ovate to

almost triangular, J/2-1 in. long, M-J^in. wide, with

gland on upper edge one-third distance from base, the

intervening edge straight and closely hugging the

branchlets; vein excentric, much curved, ending in

mucronate point: racemes axillary, much exceeding
the phyll.; fls. 30-40 in a head; sepals half as long as

petals; peduncles J^in. long: pod a rich brown, with
nerve-like margins, 1 J^-3 in. long, J/iin. wide, occasion-

ally constricted between the seed; seed oblong, longi-

tudinal; funicle half as long as seed, silvery and enlarged
into a cup-shaped aril almost from the beginning; ripe

Sept., Oct. Fls. March, Apr. R.H. 1896, p. 503. J.H.

111.34:131. If kept well pruned it makes a good
hedge. Has been cult, in Calif, for many years in the

open, and is considered a desirable plant.

17. pravissima, F. v. M. Fig. 72. A small tree, 15-20
ft. high with decurrent, pendulous, finger-like branchlets

thickly clothed with short foliage: phyll. J^-l in- long,

^-J^in. broad, cuneiform to trapezoid, one angle

rounded, the other acute, indistinctly 2-nerved, the

prominent nerve excentric and ending in a mucronate

point; gland large, near middle of upper edge: racemes
much longer than phyll., 10 to more fls. in a head; pedun-
cles Ain. long: pods, when ripe, once or twice twisted,
with nerve-like margins and mucronate tip, \%-2%
in. long, J^m- wide; seed small, longitudinal, with

prominent central marking; funicle as long as seed,

enlarged into club-shaped aril; ripe July, Aug. Fls.

Feb., March. A very graceful showy species that is

becoming popular.
18. lunata, Sieb. (A. olesefolia, Cunn.). A glabrous

shrub with angular branches: phyll. oblong-falcate,

obtuse, with sharp point, %-\ in. long, M~Min. wide;
vein excentric; gland one-third distance from base:

racemes simple, longer than phyll.; fls. 4-15 in a head;
calyx united, about one-third length of corolla: pod
straight or curved, J^in. wide, seeds longitudinal, near

upper suture, the last fold of the funicle thickened into
a lateral club-shaped aril, the lower folds very small.

Apr. B.R. 1352. This resembles A. linifolia var.

prominens in fls. and foliage; the fr. is necessary to dis-

tinguish them.
19. brachybdtrya, Benth. Tall shrub: phyll. YT-\%

in., rarely, in luxuriant specimens, 2 in. long, obliquely
obovate or oblong, firm, rather broad, obtuse or
mucronulate: fl.-heads few, short, axillary racemes,
about equaling the phyll., or rarely reduced to 1 head;
fls. 20-50 in a head: pod flat, linear to narrow-elliptical.

Var. argyrophylla, Benth. (A. argyrophylla, Hook.).
Silvery-silky, turning sometimes golden yellow: phyll.

mostly %-lH m - long: fl.-heads often solitary. B.M.
4384.

Var. glaucophylla, Benth. Glaucous and more or
less pubescent: phyll. mostly J^-%in. long: fl.-heads

mostly 2-5, shortly racemose.

Var. glabra, Benth. Quite glabrous: phyll. small and
narrow: fl.-heads small.

20. myrtifdlia, Willd. A tall shrub with angular
branchlets, the angles, glands and margins of phyll.

edged with light red or pink: phyll. oval to ovate-

lanceolate, the apex either acute with oblique point or
obtuse and rounded, 1^~2 in. long, J^-V6in. wide;
gland M"1 - from base; nerve excentric: fls. in racemes

nearly as long as phyll.; peduncles Jiin. long; fl.-heads

few (3-5), though large, 4-merous; petals with promi-
nent midrib; sepals short, united: pod with nerve-like

margins, curved and contracted between the seeds and
tough, 3 in. long, %m. broad; funicle short, thickened
into cup-shaped aril. B.M. 302. Fls. Feb-Mar.

Var. celastrifolia, Benth. (A. celastrifdlia, Benth.).

Phyll. mostly 1% in- long and often 1 in. broad. B.M.
4306.

Var. normalis, Benth. Phyll. mostly 1-2 in. long and
about y-i\n. broad.

Var. angustif&lia, Benth. Phyll. mostly 2-4 in. long,
J-6-J^jin. broad.

21. sentis, F.
y.

M. A rigid shrub or small tree 30
or 40 ft. high, with terete branchlets and when young
either glabrous or pubescent: phyll. various, either

lanceolate-oblong with a short point or linear with a
hooked point, in some specimens Min. long by J^ or

}in. broad and in others again they muy be 2 in. long
and Am. broad; marginal gland near base or wanting;
stipules reduced to spines, occasionally none: fls. soli-

tary or in pairs or racemes, 20-30 fls. in a head; sepals

linear, spatulate, ciliate: pod flat, 2-3 in. long, ^-%in.
broad; seeds nearly oblique, the funicle gradually
thickened and folded several times, fitting against seed
like a cap. May. F. v. M. Icon. 4:9. A desert species

commonly growing in sandy soil. It thrives with scant
rainfall but requires much light, although in its native

country it is now and then found among large trees. It

is a valuable fodder plant, cattle eating it greedily. A
specimen in Calif, was growing on soil that was almost
rock and consequently became shallow-rooted. The
wind threw it down repeatedly but each time when set

in place it continued its growth, apparently unharmed.
In New S. Wales it is said that the presence of this tree

is a sure indication of underground water. Its roots

have been found 80 ft. from the surface.

22. linifolia, Willd. A tall shrub with a minute

pubescence on the branchlets and at the base of the

young phyll.: phyll. linear on young shoots to linear-

lanceolate on more mature ones, Ji-lJ^ in. long,

fa-%m. wide, 1-nerved, ending in mucronate point;

gland below the middle small: racemes shorter than

phyll., with 8-12 fls. in a had: pod flat, with nerve-like

margins, 2>-4 in. long, %in. wide; funicle half as long
as seed, with club-shaped aril. B.M. 2168.

Var. pr6minens, Moore (A. prominens, Cunn.).

Phyll. wider, oblong-lanceolate, 1-1K in. long,
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wide; very prominent gland, its position varying, some-
times above, sometimes below the middle: pod wider,
1 J-^-3 in. long, i^in. wide; funicle short (not surround-

ing the seed), filiform and ending in fleshy aril. Fls.

late Feb. and March. B.M. 3502. This variety does
not appear to seed in Calif.

23. falcate, Willd. (A. plaffiophyUa, Spreng.). Tree
or tall shrub: phyli. distinctly pinniveined, lanceolate-

falcate, much narrowed toward base, 3-6 in. long;
nerve excentric; gland at base or none: racemes shorter
than phyll., 20 fls. in a head; sepals free, narrow, cUiate,

about half as long
as petals; pet-
als striate, with

prominent m i d-

rib: pod flat, 2-3
in. long, ^iin.

wide; seed longi-

tudinal, close to

the margin; funi-

cle colored, ex-

tending around
seed and bent
back on itself in

a double fold, en-

larged at hilum
end into a fleshy
aril. This may
be distinguished
from A . penniner-
vis by its smaller

pod (half the size),

by its gland close

to base instead of

distant from it,

and by its free,

narrow, spatulate
ciliate sepals.

24. penninervis,
Sieb. MOUNTAIN
HICKORY. A tall

glabrous shrub or
a tree, 40-80 ft.

high: phyll. pin-
niveined, lanceo-

late-falcate, acu-
minate, much
narrowed at the

base, 3-4 in. long
(sometimes twice
that length) about

3^in. broad; nerve
excentric with a
short secondary
nerve terminating
in a marginal
gland below the

72. Acacia leaves. 1, A. longifolia; 2,
middle: fls. pale

A. pravissima; 3, A. Cyclops; 4. A. bi- yellow, m short
nervata; 5, A. implexa; 6, A. pycnantha; 7, r-ircmr-^ innr-li
A. saligna 8, A. podalyriasfolia ; 9, A. mel-

Ia^mf '
m " C

anoiylon. (xH) shorter than
phyll. ; peduncles

l^in. long: pod 3J^~5 in. long, J^in. broad with nerve-
like margins; seed longitudinal; funicle colored, extend-

ing around seed and bent back on same side so as to

encircle in double fold. B.M. 2754. Maiden Wattles
and Wattlebark, p. 35. A variable species with very
narrow phyll., often J^-Hin. w'de and 8-12 in. long,
the average being 1 in. broad and 5 in. long.

Var. falcif6rmis, Benth. (A. falciformis, DC.). A
shrub 6-10 ft. high with young shoots and infl.

minutely hoary or golden pubescent: phyll. broad,
obliquely ovate-oblong, obtuse, smooth and feather-

veined, 34 in. long, 1 in. broad; gland at base: fls. in

racemes. Larger and more falcate than the type.

25. pycnantha, Benth. (A.petiolaris,Lehm.). GOLDEN
WATTLE. BROAD-LEAVED WATTLE. Fig. 72. A small
tree with more or less pendulous branchlets: phyll.
pinniveined, oblong-lanceolate to falcate-lanceolate or
even broadly obovate, 2^-6 in. long, %-!} in. wide,
1-nerved, the nerve more or less excentric; gland
VT-^A: in. from base: racemes either simple or com-
pound, large-fld., fragrant and showy, often bending
the tree with its weight of bloom; 50-60 fls. in a
head with peduncles J^in. long; sepals 5, ciliate,
almost as long as petals: pods varying, 2-4 l

/2 or 5 in.

long, y^a\. wide, contracted and slightly constricted
between the seeds and with nerve-like margins; fu-
nicle whitish, club-shaped, not folded, half as long
as seed or occasionally folded and transverse to the
seed; ripe Aug. Fls. Feb., March. Maiden Wattles
and Wattlebark, p. 39. R.H. 1896, p. 504 Brown,
For. Flora of S. Austral. The name "broad-leaved"
is derived from its reference to the seedling Ivs.,
which are of great size, sometimes 5 in. long and
4 in. wide. The bark contains the highest percent-
age of tannin of any of the species, but the tree does
not attain the size of A. decurrens, and hence so
great a quantity is not obtained from any one tree.
It is made into perfume, exudes a good gum, and is

used as a sand-binder.

26. saligna, Wendl. (A. leiophylla, Benth.). Fig. 72.
A low tree or tall shrub with angular, rather drooping
branches: phyll. lanceolate to linear-lanceolate, or even
oblanceolate, 3-8]^ in. or lower Ivs. 1 ft. long, ]4,-\% or
even \% in. wide, acute to obtuse, narrowed to base;
1 central nerve, often excentric, ending in a recurved

point or obtuse; gland at base or none: fls. large (J^in.
in diam.), either in large racemes at the ends of the
branches or reduced to 4 or 5 heads strung along the
axils of the Ivs. for 2 or 3 ft.

; peduncles varying from
J^-J^in. in length: pods constricted between the seeds,
flat with nerve-like margins, 3-5 in. long, J^in. wide;
funicle club-shaped, three-fourths length of seed; ripe
Aug. Fls. March-May and to slight extent at various
times. Botanists do not find any well-marked differ-

ences between this species and the next and are there-
fore inclined to combine the two. Nurserymen base
their distinction on the color of the phyll., a bluish-

tinged one being called A. cyanophylla, while the green
phyll., especially if it is smaller, is called A. saligna.
Both forms are also said to have been secured from
seed gathered from a single tree. Nurserymen should
test this to satisfy themselves. Another so-called
botanical distinction gives the funicle straight in one
species and folded in the other. This does not hold, as
such a combination can be seen in the same

plant, and
even in the same pod. This species is variable in other

respects. Fls. may be in groups of 4 or 5 and strung
along the axis of Ivs. for 2 or 3 ft. This type may have
either large or small or even mixed phyll., or the fls. may
be in large clusters (either erect or pendulous) at the
ends of the branches. In either case, the large or the
small or the mixed types of phyll. may accompany
them.

27. cyanophylla, Lindl. BLUE-LEAVED WATTLE.
Tall shrub, 18 ft., stoloniferous : branches drooping:
lower phyll. about 12 in. long; upper 6 in. or less and
narrower, linear-oblong to lanceolate-falcate, much
narrowed toward the base, glabrous and often glaucous:

peduncles J^-J^in. long; fls. 3-5, large, golden yellow.
March. Gn. 52, p. 99. Said to be the same as A.

saligna, as they run into each other.

28. obtusata, Sieb. Tall, glabrous shrub: phyll.

lJ^-3 in. long, oblong-linear, or almost spatulate,

usually almost straight, rather obtuse, point not curved,
thick, rigid, with thickened, nerve-like margins; mar-

ginal gland 1, distant from the base, not prominent:
racemes about. %in. long, with densely packed heads;
fls. 30 or more. March.
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29. retinddes, Schlecht. A tall shrub or small tree:

phyll. lanceolate, with nerve-like margins and nar-

rowed to base, acute, pinnately veined, 3-^5
in. long,

}^-^in. wide; gland J^in. from base: fls. in racemes,

mostly compound; peduncles }^in. long; 30-40 fls. in

a head: pod flat, with nerve-like margin, 3-4 in. long,

about J^in. wide; funicle colored red, encircling seed,

bent back upon itself in a double fold and ending in

club-shaped aril; ripe June-Oct. Fls. Feb.-Sept. F.
y.

M. Icon. 5:9. Very closely resembling A. neriifolia in

foliage and fls., but differs in pod, being narrower than

that of A. neriifolia, while the funicle is red and en-

circles seed in double fold.

30. neriifdlia, Cunn. A small tree with angular
branchlets: phyll. lanceolate, acute, narrowed at both

ends, lK-5}4 in. long, J^-%in. wide, 1 central nerve;

gland J^in. from base: fls. about 40 in a head, 5-merous,
in short racemes; sepals 5, separate, ciliate; peduncles

%-%'m. long: pods with nerve-like margins, contracted

between the seeds and often constricted, a rich brown,
3-6 in. long, $in. wide; funicle white, short, not encir-

cling seed, but thickened into a club-shaped aril; seed

longitudinal, oval, with central depression. Fls. July.

31. suaveolens, Willd. A glabrous shrub, 3^6 ft.

tall: phyll. linear to lanceolate, apex acute, tapering to

base; 1 central nerve; gland near base: fl.-heads in axil-

lary racemes, at first inclosed by imbricate scaly bracts,
which soon fall; fls. 6-10 in a head: pod oblong, rounded
at both ends, flat, impressed between the seeds, 1-1 1

/%

in. long, M-%in. wide; seeds transverse; funicle fili-

form and suddenly enlarged into fleshy aril at right

angles to itself. Fls. Apr. Superficially it resembles

narrow-lvd. A. retinodes,but note the imbricated bracts;
the pods are shorter and wider and the funicle does not

encircle the seed.

32. macradenia, Benth. A glabrous shrub, 10-12 ft.

tall, or, in favorable situations, a tree 30-50 ft. high:

phyll. lanceolate-falcate, narrowed to base, 5}^-12 in.

long, J^in. wide; veins fine, prominent and transverse;

gland at base, large or often wanting: racemes com-

pound, short; fls. small; petals pubescent; calyx more
than half as long as corolla, turbinate, toothed and
ciliate: pod with nerve-like margin, 2-A in. long, }in.
wide or more, slightly constricted between the seeds;
seeds longitudinal; funicle not enfolding seed but bent

upon itself and ending in club-shaped aril, about half

as long as seed. F. v. M. Icon 5:7. A beautiful close-

grained wood that is capable of taking a high polish.

33. salicina, Lindl. Small tree; branches drooping:

foliage pale; phyll. 2-5 in. long, M-J^in. wide, oblong-
linear or lanceolate, narrowed at base, thick, rigid, with

a curved point; midrib and marginal veins scarcely

prominent : racemes short, often reduced to 2 or 3 heads,
or even only 1; peduncles slender; fls. about 20 in the

head: pods straight, 1-3 in. long, %in. broad, valves

convex, hard and thick; seeds longitudinal; funicle

thickened and usually scarlet almost from the base,

forming several folds under the seed. The timber is

dark brown and tough, taking a high polish. It is a

good forage plant and on this account is becoming
scarce in the wild state.

yar. Wayse, Maiden. Fig. 73. A shrub 8 ft. tall,

which blooms sparingly at various times during the

year: phyll. somewhat thick (flat when dried) and

succulent-looking, oblong-linear, narrowed at base,

114-2^ in. long, less than J^in. wide; 1 central nerve

ending in oblique point; gland below middle: fls. soli-

tary or in pairs, or occasionally in short racemes of 3-5

fls.; sepals united, truncate; petals 5: pod 1-2 in. long,
less than J^in. broad, contracted between the seeds;
seed longitudinal; funicle scarlet its entire length,
folded several times at one end of seed; ripe June-

Sept. Fls. Feb.-May. A neat little shrub with bright

green Ivs. The pods must be picked as soon as ripe and

just before dehiscence, for the elastic opening of the

pod will discharge the seed in every direction.

34. binervata, DC. (A. umbrdsa, Cunn.). Fig. 72.

TWO-VEINED HICKORY. A tall shrub or shrubby tree of

25 ft., with terete branchlets: phyll. falcate-lanceolate to

triangular, with 2 distinct veins (occasionally 3-veined)
and pinnately veined between, 2J^-4 in. long, Ve-1 in.

wide; gland j-iin. from base: fls. in racemes shorter than

phyll. ; peduncles %ir\. long or more, 30 fls. in a head,
4- or 5-merous; calyx not half so long as corolla: pods

straight, very thin, convex over seed, 4-5 in. long, >^in.

wide; seed oblong; funicle long, nearly encircling seed

and bent back upon itself in double dark red fold, with

light aril at hilum end. B.M. 3338. Maiden, Flowering
Plants of New S. Wales, pt. 5, p. 53. Wattles and

Wattlebarks, p. 50. It inhabits dry, shaded woods in

the mountainous district of the coast.

35. pendula, Cunn. WEEPING MYALL. A small tree

with gray foliage and pendulous branchlets: phyll.

covered with a minute pubescence, finely striate with

3-5 obscurely parallel veins, linear-lanceolate, often

falcate, acuminate, ending in mu-
cronate point, 2-3}^ in. long, ^4-

i^in. wide; gland less than
from base: fl.-heads in pairs or

clusters, about
30 in a head;
peduncles less
than J^in. long;

petals with mid-

rib; sepals spatulate, retic-

ulately veined, half as long
as petals: pods 3-iin.

broad, 2-3 in. long, bor-

dered by a narrow wing
along each suture. F. v.

M. Icon. 6:8. The or-

namental value of this

species lies rather in

drooping foliage than in

the fls.

36. melan6xylon, R. Br.

BLACKWOOD ACACIA. Fig.
72. A good -sized ever-

green tree of pyramidal
form and dense foliage:

phyll. oblanceolate to lan-

ceolate, usually one edge
straight, the other curved,

2K-4M in. long (average
3*4 in. long by Min.
wide), 3-6 parallel nerves,

reticulately veined between; gland J^in. from base: fls.

cream-color, 40-50 in a head, with peduncles over Jiin.

long, and in short racemes of 3-5 heads: pod reddish

brown, with nerve-like margins, more or less twisted

into shape of letter C or S, 3-5 in. long, j^in. wide;
seed longitudinal, }^in. in length, encircled in double
fold by a long red funicle which is very characteristic

of the species, the seed hanging on the trees thus for

months; pods ripe July-Nov. Fls. late Feb. and
March. B.M. 1659. Its wood is but little inferior to

black walnut for furniture -making and grillwork; it

makes a good street tree in Calif, and as a fuel it is

equal to hickory.

37. implexa, Benth. Fig. 72. A tall tree, 50 ft. high,
with light green foliage and rough bark: phyll. falcate-

lanceolate, acuminate, with a more or less hooked

point, 4-7 in. long, %-%in. wide, veins 3-5, with
finer parallel veins between; no gland: fls. cream-yellow,
in racemes much shorter than phyll., 40^-50

in a head;

peduncles %in. long: pod curved, often like an interro-

gation point, light brown with nerve-like margin, more
or less constricted and contracted between the seeds,

4-6 in. long, %m. wide; seeds longitudinal; funicle:

73. Acacia salicina var. Wayte.
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club-shaped, folded once or twice at end of seed.

F. v. M. Icon. 8:2. Distinguished from A. melanoxy-
lan by the more pointed and hooked phyll., while the
funicle is cream-colored and folded at the end of the
seed instead of being scarlet and twice encircling it as
in A. mekmoxylon.

38. kda, Gray. KOA. Tree of 50-60 ft., with spread-
ing branches: phyll. falcate, acuminate and tapering to

base, striate with 3-5 parallel nerves more prominent,
4-5 in. long, %-J^in. wide; gland at base prominent:
fls. in short racemes or rarely solitary, or in pairs, 50-60
fls. in a head; peduncles j-^in. long, 5-merous; calyx
united, ciliate edges: pod brown, flat, thin, reticulately

nerved, more or less constricted between seeds, 5-6 in.

long, %-l in. wide; seed dark brown, nearly transverse,

oblong, about %in. long by Mm - wide; funicle light

brown, filiform, not encircling seed but with 2 or 3
twists at hilum end. Hawaiian Isls. A valuable tim-
ber tree, capable of receiving a high polish. It should
be more largely grown in Calif.

39. viscidula, Cunn. A tall

shrub, 12-15 ft. high, with terete

branches covered by a glossy viscid

gum: phyll. long-linear, with a
small oblique point, sparingly
pubescent, at least when young,
'2-3/4 in. long) A to less than Kin.
wide, with several obscure parallel

veins; gland near base: fls. 40 in a

head, solitary or in pairs, either 5-

or 4-merous, with peduncles }^in. long;

calyx and corolla pubescent: pod hirsute,
with nerve-like margins, 1K~2 in. long, J^in.

wide, slightly depressed between the seeds
;

seed small, longitudinal; funicle silvery,
twice or thrice twisted and thickened into

cap at end of seed; ripe Aug. Fls. March,
Apr. At first glance easily mistaken for

narrow-lyd. A. retinodes, but its short-std.

fls. in pairs, the resinous viscid substance on phyll. and
its small narrow pods will at once distinguish it.

40. elongata, Sieb. A tall shrub with angular branch-
lets: phyll. distinctly striate, 3-nerved, or often ob-

scured, long-linear, slightly falcate, narrowed to base,
obtuse and ending in oblique point, 2-3 J^ or 4 in. long
(or narrower and 5}^ in. long), hardly J^in. broad;
peduncles Yiyfi. long, solitary or in pairs: pod thin,
with nerve-like margins, 1^-2}^ in. long, J^in. wide,
slightly impressed between seeds, pod convex over
them: seed oblong, brown; funicle not folded about
seed but with 2 or 3 folds fitting over end of seed like

a cap. B.M. 3337. Especially suitable for damp,
sandy land.

41. Oswaldii, F. v. M. A stiff shrub, 8 to 10 ft. tall:

phyll. linear to oblong-falcate, with numerous fine

parallel
veins ending in oblique mucronate point, 1-2

in. long, nearly J^in. wide; gland near base: fl.-heads

sessile, solitary or in pairs, about 15-20 in a head;
sepals over half as long as petals: pods hard, curved
into crescents about each seed; funicle filiform, half

the length of seed and suddenly dilated into a cap
nearly as long, which fits over and covers up one-third
of seed. F. v. M. Icon. 6:10. May be easily recog-
nized by its finely striate, narrow, 2-in.-long phyll., its

sessile yellow fls. that sit at base of phyll., nearly
hiding st., by the pods twisted in lunar shape with valves
convex over seed and by the cap covering one-third of

seed. A small bushy tree in Australia, producing a
scented timber; the natives make short weapons from it.

42. harpophylla, F. v. M. A tree with slightly

angular branchlets: phyll. striate, 3-5-nerved, falcate-

lanceolate, tapering to both ends, 6-8 in. long, i^-%in.
wide: fls. in clusters with peduncles J^in. long, or in

short racemes, much shorter than phyll., 15-20 fls. in

a head; sepals not half so long as petals: pod striate,

more or less constricted and contracted between seeds,
3-4, or even 5, in. long, %\n. wide; seed elliptic; funicle
half as long as seed and but slightly enlarged into aril.

F. v. M. 6:9.

43. Cyclops, Cunn. Fig. 72. A low spreading shrub,
8-10 ft. tall, with many sts.: phyll. narrow-oblong to
lanceolate or even falcate-lanceolate, with oblique point,
1/^-3% in. long, ^-:Hjin. wide, gland at base more or
less obscure; 3^6 longitudinal nerves: fls. solitary or in

pairs, or even in short racemes; peduncles J^in. long:

pods in clusters of 2-7 from one head, 2-2 J^ in. long,

<Hiin. wide, more or less curled; seeds transverse, with

odor, when fresh, something like a leek, surrounded by
conspicuous scarlet funicle in double fold; ripe Aug.-
Nov. Fls. off and on from July-Dec. F. v. M. Icon.
8:3. Young specimens are very compact and attrac-

tive, although in a few years they become spreading and
unsymmetrical; but, as short-lived tub-plants for cer-

tain formal effects, they would be very effective. While
the seed-pods are at first charm-

ingly artistic with the scarlet

funicle surrounding the black
seeds and the rich brown pods,
in age they are unsightly, as

they persist until they are ragged,
ugly and black. The pods con-
tain much tannin that is hard
on the mucous membrane when
the seeds are cleaned.

44. oxycedrus, Sieb. A rigid
shrub with terete and usually

pubescent branches: phyll. stri-

ate, linear-lanceolate but broad at

base and tapering to a pungent
point, /4~%m. or even 1 in. long
and 3-4-nerved on each side;
small stipules, often spinescent:

spikes 1 in. long; fls. 4-merous;
calyx short with obtuse lobes:

pods 3 in. long, J^in. wide, stri-

ate, incurved and with convex

valves; seed longitudinal; funicle

thickened from the base and
much folded. B.M. 2928. Su-

perficially resembles A. verticil-

lata, but the phyll. are broader
and the valves of the pods are

thicker than in that species.

45. verticillata, Willd. (Mimosa verlicillata, L'Her.).
WHORL-LEAVED ACACIA. Fig. 74. A spreading shrub
or small tree of graceful habit; branches more or less

pubescent: phyll. in whorls or often scattered, linear-

subulate, about ^z-%in. long, or more, less than J^in.

wide, ending in a pungent point; 1-nerved; occasional

gland near middle: spikes J^-l in. long, often conceal-

ing the phyll.: pods flat, straight or slightly curved,
with

nerves-like margins, 2-3 in. long, J^in. wide, taper-

ing to a point; seeds longitudinal, %\n. long, with light-
colored funicles of about same length thickened at end
of seed into cup-shaped aril; ripe June and early July.
Fls. March, Apr. B.M. 110. Used for hedges and as

ornamental; also to some extent as a street tree, in

which case it may be trimmed to assume a pyramidal
form, but can hardly be recommended for this pur-

pose since it is short-lived and in age becomes strag-

gling. It may be made to assume a pendulous habit by
weighting its branches with a brick when young. There
seem to be several types, some being soft to the touch

while others are harsh and rigid. There is also much
difference in the length of the fl.-spikes.

46. Riceana, Hensl. (A. erythropus, Tenore). A tall

shrub or small tree, with graceful drooping branchlets:

phyll. clustered, less than 1 in. long and Am. broad

(or narrower and 1 Yi in. long) linear-subulate, tapering
into pungent point: spikes slender, lJ^-2 in. long;

74. Acacia verticillata.
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peduncles }-^in. long; fls. distant, acute in the bud,

3-merous, the petals with distinct nerve; calyx short,

ciliate: pod usually curved, acuminate, often 2-3 in.

long, scarcely Kin. broad, slightly pubescent when

young, but soon glabrous; valves very convex, coriace-

ous, contracted between the seeds; seeds longitudinal;
funicle much folded and thickened nearly from the

base. Fls. lemon-yellow, last of Feb. and March to

Apr.' Tasmania. Nl:7. This may be distinguished from

A. verticillata by its phyll. in clusters rather than in

whorls and by its distant, 3-merous fls. Its habitat is

in moist shady places in its native country.

47. aneura, F. v. M. MULGA. A shrub with terete

branches lined with gum along the longitudinal fis-

sures: phyll. rigid, with oblique point, varying from
lanceolate-falcate to long-linear or almost terete on the

same plant, 1-3 in. long, A-in. wide; no prominent
nerves, but distinctly striate under a lens : fls. in spikes

(which may be single or in pairs), J^-%in. long, 5-

merous; calyx narrow spatulate, not half so long as

petals; peduncles less than ^in. long: pods flat, oblique,
with a narrow wing at suture and recurved point at

apex, 1-1 Yt in. long, nearly J^in. wide; seeds nearly

transverse, marked by a minute horseshoe; funicle not

encircling seed but with 2 or 3 short thick folds. F.v.M.
Icon. 10:8.

48. glaucescens, Willd. (A. cinerdscens, Sieb. A.

homomdlla, Wendl. A. leucadendron, Cunn.). A tree

up to 50 ft. high, with branchlets and phyll. covered

with a gray pubescence which gives an ashy hue to the

foliage, the young shoots yellowish: phyll. lanceolate

to sickle-shaped, widest in center and tapering at both

ends, striate, with 3 or 4 nerves more prominent,

3^-6 in. long, from less than ^-Mjn. or even 1 in.

wide; gland near base: spikes several, in the axils of the

phyll., 1-2 in. long; fls. 4- or 5-merpus; petals united

and very narrow at base giving prominence to the short

united sepals covered with a bright yellow pubescence
like pile on velvet. According to J. H. Maiden, the

pod, as originally described, was that of A. Maidenii,
and the error seems to have been copied into subse-

quent publications. B.M. 3174. This is often con-

fused with A . Maidenii, but that species is less pubes-

cent, has a much-twisted pod, and red funicles almost

encircling seeds. It is known as the Coast Myall.
49. Maidenii, F. v. M. A tall shrub or tree 50 ft.

high, with rough bark, fissured at intervals: phyll.
lanceolate to lanceolate-falcate, narrowed at each end,
striate with fine veins, several more prominent, more or

less pubescent, 4-6 in. long, J/^-J^in. wide; gland about

J^in. from base: fl.-spikes in pairs about 1 in. long;
fls. 4-merous, calyx not half so long as corolla: pod
narrow,

lA\n. wide, variously twisted into bow-knots
and usually with one suture of the valves gaping open;
seeds longitudinal, shining, black, funicle pale reddish,
almost or quite encircling the seed and suddenly dou-
bled back from the summit. Fls. Sept.

50. holosericea, Cunn. (A. leucophylla, Lindl. A.

neurocdrpa, Cunn.). A shrub or small tree 10 to 20 ft.

high, clothed with a white, silky pubescence; branch-

lets with 3 much-raised angles: phyll. obliquely oval-

oblong, obtuse or mucronate, 4-6 in. long, 1-3 in. wide,
34 nerves, pinnately veined between them: fls. 5-

merous in spikes 2 in. long; calyx and corolla pubescent:

pod more or less twisted; seeds longitudinal; funicle

folded and enlarged into cup-shaped aril. Fls. March.

51. linearis, Sims (A. longissima, Wendl.). A strag-

gly shrub with phyll. as long and slender as pine need-

les, 4-8 in. long, or twice that length, rain, wide;

prominent longitudinal vein : fls. loose, slender in inter-

rupted spikes, 1-2 in. long, 4-merous; calyx short, not

half so long as corolla: pod 4 in. long, Kin. broad,

slightly impressed between seeds and convex over them;
seeds longitudinal, oblong, shining; funicle not sur-

rounding seed but bent back and forth into a cap-

shaped aril over one end. B.M. 2156. B.R. 680. It

may grow to 20 ft. in height, and the wood is useful

for furniture and many small articles.

52. longifolia, Willd. SYDNEY GOLDEN WATTLE. Fig.
72. A tall shrub or small tree: phyll. oblong-lanceolate,
either acute or obtuse, narrowed to the base, 23 in. or
even 4-6 in. long and from J^-J^in. wide; 3 or 4 longi-
tudinal nerves, reticulately veined between; gland very
near base: fls. in spikes M-2J4 in. long, 4-merous: pods
lK-3% in. long or more, about % in. broad, coria-

ceous, terete until fully ripe when their valves flatten,

separate, become dark and curled and persist on the

tree; seeds longitudinal, black, fat and shining; funicle

silvery, not enfolding seed but bent upon itself several

times, dilated and fitted like a cap over one end of the

seed; ripe Aug, Sept. Fls. Feb., March. B.R. 362.

B.M. 2166. R.H. 1896, p. 504. Wattles and Wattle-

barks, p. 51. A valuable ornamental as well as a good
tree for narrow streets; also used as a tan for heavy
leathers.

Var. Soph&rje, F. v. M. (A. Sophdrx, R. Br.). Phyll.

shorter, and with rounded apex, l)^-3Jiin. long, %-
iVin. broad: spikes generally shorter, 1-1K in.; blooms
later and seed matures later than type. Brown, Fl. of

S. Austral. Under cult, it becomes difficult to dis-

tinguish this from the type, but in general its foliage is

shorter and more rounded at apex.

Var. floribunda, F. v. M. A tall shrub or small tree,

with the foliage all at the ends of the branches, giving
the tree a thin, delicate appearance: phyll. 2>-3}4 in.

long, K~Mm - wide, or more, linear-lanceolate, ending
in oblique point, acuminate, striate, several nerves

more prominent than others: spikes 1J^ in. long, flower-

ing to base; fls. whitish yellow: pods contracted and

long-constricted between seeds; seed longitudinal;
funicle silvery, not encircling seed but folded like a

cap; ripe July, Aug. Fls. Feb., March. B.M. 3203 (as

A. intermedia). This varies so much from the type
that it is difficult to conceive of its relationship, but
since all variations between this and the type can be

traced, it can be given only varietal rank.

53. pubescens, R. Br. HAIRY WATTLE. A shrub,
with drooping branches and hirsute petioles and rachis;

pinnse 3-10 pairs (mostly 3-8), J^Min. long; Ifts.

6-20 pairs (mostly 16), crowded, linear, smooth,
-T5 Km - wide: fls. in simple racemes longer than Ivs.,

on long pubescent peduncles, 15-20 in a head; calyx

short, sinuate-toothed; corolla smooth, protruding in

bud, the petals united. Blooms in spring. B.M. 1263.

F.R. 1:733. This belongs to the series in which the

pods are all flat, seeds longitudinal, last fold of funicle

forming a short lateral or oblique aril, with very small
folds below it. Much grown in greenhouses in the E.

U. S., where it is a general favorite on account of its

feathery Ivs. and bright blossoms, which are in their

full beauty at Eastertide, and are becoming very popu-
lar for church decorations at that time.

54. elata, Cunn. A handsome tree of 50-60 ft.

with dark green foliage and young shoots clothed with
a yellow pubescence: Ivs. compound, 1 ft. long by
8-10 in. wide; pinna 2-6 pairs, 5-7 in. long; Ifts. 8-13

pairs, lanceolate, acuminate, pubescent, 1M~1^6 in-

long, J4~%in. wide, about J^in. distant: fls. in com-

pound racemes, about 40 in a head; sepals 5, united,
half as long as petals; petals 5: pod a rich brown, with
nerve-like margins, 3J--6 in. long, %in. broad; funicle

silvery, the club-shaped aril half as long as lenticular

seed; ripe Aug. Blooms Sept., Oct., Dec. etc. F. v. M.
Icon. 12:7. Wattles and Wattle-barks, p. 54. Rich
in tannic acid. Grows in shaded ravines in its native

country.

55. Baileyana, F. v. M. An attractive shrub or small

tree, with gray foliage arranged spirally around the

branchlets and nearly concealing them: Ivs. com-
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pound, 1-2 in. long, with gland at base of each pair of

pinnae; pinnae 2-3 pairs (occasionally 4), 1 in. long;
Ifts. about 20 pairs, ^in. long, nearly ^in. wide: ra-

cemes longer than Ivs., 2-3 Vi in. long; fls. 15 in a head,
on peduncles J^-J^in. long: pod lJ^-4 in. long, J^in.

'wide, with nerve-like margins, occasionally constricted

between seeds; seeds transverse, %h\. long, with club-

shaped funicle one-half its length; ripe July, Aug. Fls.

Jan., Feb. F. v. M. Icon. 12:5. G.C. III. 15:37. A
much-prized ornamental and sometimes used as a
street tree. .

56. discolor, Willd. A tall shrub or small tree, either

glabrous or pubescent: pinnse 2-6 pairs; Ifts. 10-15

pairs, J4~Vin- long, 1-nerved, pale beneath; large

gland on petiole and a few small ones on upper pairs of

Ifts.: fls. 6-15 in. a head, in axillary racemes, 5-merous;

petals with prominent midribs; calyx short, ciliate:

pod flat, with nerve-like margins, 1-3 in. long, iHsin.

wide; funicle enlarged at hilum end.

57. pruindsa, Cunn. A small tree with young foliage
bronze-like: pinnse 2-4 pairs, 2J-^-4 in. long; Ifts. 11-24

pairs, }^-Min. long, oblong to linear; nerve excentric,

occasionally 1 or 2 short nerves; gland prominent, dis-

tant from base: fls. in racemes, 30 in a head, 5-merous;

sepals united, half the length of petals: pods with nerve-

like margins, 2^-3 in. long, %m. broad, occasionally
constricted between seeds; funicle short, filiform half

its length, then enlarged into club-shaped aril. Fls.

Feb.-Apr.
58. decurrens, Willd. GREEN WATTLE. A hand-

some tree, glabrous or more or less tomentose-pubescent
with branches more or less prominently angled: pinna;
8-15 pairs or more (sometimes reduced to 5 or 6);

Ifts. 30-40 pairs or more, linear, from under 2 to nearly
5 lines long, according to the variety: fls. 20-30 in a

head, mostly 5-merous: pods 3-4 in. long, about l/im.
broad, more or less contracted between the seeds.

Wattles and Wattle-barks, p. 55. Brown, For. Fl.

of S. Austral.

There is much
confusion regard-

ing this group
among nursery-
men and others.

Var. normalis,
Benth. SYDNEY
BLACK WATTLE.
Lfts. ^-J^in.long.
Restricted range
on the coast of

Austral. Accord-

ing to Maiden,
var. normalis dif-

ers from type in

having sepals as

long as petals and
cilia on interior of

lobe: in A. decur-

rens, the petals
have a midrib and
a short, broadly
lobed ciliate calyx.

Var. mollis, Lindl. (A. molllssima, Willd.). BLACK
WATTLE. A tree 20-50 ft. high, with reddish bark

showing under the fissures: pinnae 8-20 pairs, shining
on upper surface, 2-Q in. long; Ifts. 30-60 pairs, closely

crowded, not J-jjin. in length; gland between each pair
of pinnae and generally additional ones on internodes

between: fl.-clusters in racemes, 30-36 in a head, 5-

merous; peduncles ^g-^in. long: pods dark, pubescent,
2-4 in. long, not J^in. wide, constricted and contracted

between the seeds; seed longitudinal; funicle filiform,

enlarged to a light-colored cap over seed; ripe June-
Oct. Fls. pale yellow, blooming profusely in June and

intermittently at other times. B.R. 371. Distin-

75. Acacia decurrens var. dealbata. ( X '2)

guished from var. dealbata by its later blooming period,

by its lighter fls., its characteristic pubescent pods and
smaller seeds and by the short Ifts., shining above,
which sit close together.

Var. dealbata, F. v. M. (A. dealbata, Link). SILVER
WATTLE. Fig. 75. A tree 50 or more ft. high, with
smooth bark and gray pubescent branchlets: Ivs.

silver-gray to light green, 3-6J^ in. long; pinnae 13-25

pairs; Ifts. 30-40 pairs; glands 1 between each pair of

pinnae: racemes often compound, 30 fls. in a head,

5-merous; sepals united; petals with faint midrib;

peduncles %in. long: pods 1H-4J4 in. long, %-Kin.
wide, smooth, a rich brown; seeds longitudinal; funicle

as long as seed, filiform half its distance and ending in

silvery club-shaped aril; ripe July, Aug. Fls. Feb.,
March. A.F. 13:880. R.H. 1896 p. 502. Mts. in its

native country. It is sometimes given specific rank
as A. dealbata, but intermediate forms occur.

59. filicina, Willd. (Mimosa fdicioides, Cav.). TIMBE.
Unarmed shrub: Ivs. fern-like; pinnae 5-30 pairs ;

Ifts.

20-50 or more pairs (rarely 10-15), very small: fl.-heacls

globular, orange or yellow, in terminal panicles: pods
broadly linear, straight or slightly curved, often irreg-

ular, flat not pulpy. Texas and Mex. The astringent,
bitter bark called timbe is used by the Mexicans in

making pulque for precipitating mucilaginous matter.

Safford, Science, Jan. 22, 1909: 160.

60. pulchella, R. Br. A handsome shrub, either

glabrous or hirsute, with slender branches, mostly
armed with subulate spines: pinnae 1 pair; Ifts. 4-7

pairs, oboyate-oblong, -fa J^in. long; gland on stipes
between pinnae, or none: peduncles solitary; fls. 5-mer-

ous; petals with prominent midrib; calyx half as long
as petals and sinuate-toothed: pods flat, thick margins,
1-2 in. long, J^-^in. wide; seed longitudinal; funicle

filiform and thickened into club-shaped aril. Fls. Apr.

Var. grandis, Hort. (A. grdndis, Henfr.). Glabrous:
Ifts. 8-10 pairs, a little larger and more numerous than
the type. Fls. Feb.-May. J.H. III. 35: 369 (1897).

Var. hispidissima, Hort. (A. hispidlssima, DC.).
Branches covered with long, spreading hairs: Ifts. nar-

row and revolute: fls. white. B.M. 4588.

61. Farnesiana, Willd. (A. leptophylla, DC.). POPI-
NAC. OPOPANAX. CASSIE. HUISACHE. Much-branch-

ing shrub, 6-10 ft. : stipules straight, slender, sometimes
minute spines; pinnae 5-8 pairs; Ifts. mostly 10-25

pairs, 1-2 lines long, narrow, linear, glabrous: pedun-
cles 2 or 3 in the older axils; fl.-heads large, globular,

deep yellow, very fragrant, pods almost terete, inde-

hiscent, at length turgid and pulpy. Feb., March.

Texas, Mex., Asia, Afr. and Austral. Grown in France
for perfumery. Its origin is probably American, but
it is now naturalized in nearly every tropical country.
It was intro. into the Hawaiian Isls. as an ornamen-

tal, but escaped from cult, and has now almost become
a pest. A new variety of A. Farnesiana has been dis-

covered which is more hardy than the type and grows
more rapidly. It produces two crops of fls. a year, which
makes it very lucrative for the making of perfumery.
The pods are said to contain a tannin.

62. Cavenia, Bert. ESPINO CAVAN. Height 20 ft.:

spines stout: Ifts. scabrous, scabrous-pubescent.
Otherwise near to A. Farnesiana, of which it is some-
times considered a mere variety. Chile. A good hedge

plant.

63. arabica, .Willd. GUM ARABIC TREE. Fig. 76.

Shrub or small tree with gray branchlets; stipules spiny:

pinnae 3-8 pairs, VrW^. in. long; Ifts. 10-20 pairs,

J^-J^in. long, glands several: fls. in groups of 2-5,

calyx half the length of corolla: pods distinctly stalked,

flat, mostly moniliform, gray^iowny, 3-6 in. long.

Arabia and Eu. Some confusion exists between this

species and A. Farnesiana, but they are easily distin-

guished by means of the pod which in A. arabica is
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76. Acacia arabica.

from slightly constricted between the seeds to monili-

fonn or bead-like, while in A. Farnesiana it is round
and smooth with the seeds arranged in 2 rows in a

pulp}' mass.

64. eburnea, Willd. A shrub with a reddish brown
bark: Ivs. 1-1M in- long.; phyll. 5 or 6 pairs, }4-%in.
long; Ifts. 5-9 pairs, less than I ^4 in. long; stipules J^-2
in. long; gland between each of the 2 lowest pairs:

fls. 40 in a head on peduncles Jj-1 in. long with a circle

of bracts at middle; petals 5; sepals united, half as long
as petals: pod flat, 3-6 in. long, ^gin. wide; seeds longi-

tudinal; funicle short.

A desert region species
and also used as a forage

plant.

65. Catechu, Willd.
(A. catechwMes, Benth.).
A medium - sized tree,

with opposite, recurved,
stipular spines : pinnae

lO^O pairs; Ifts. 30-50

pairs, linear, about Mm -

long; gland near base
and between upper pair
of pinnae: spikes solitary
or fascicled, 2-5 in. long;

calyx and corolla tomen-

tose, the former half the
size of the latter: pods
dehiscent, flat, a rich

brown, reticulately
veined and with nerve-

like margin, 2-3 (or 5) in. long, J-i-^in. broad; seed

orbicular, transverse; funicle flat, not curving around
seed but leading directly to hilum with a twist or two.

E. Indies.

66. Drummondii, Benth. Bush or small tree:

pinnae 2-1 pairs, each with 4-10 linear, very obtuse,

glabrous Ifts. : fls. pale lemon-yellow, in dense, solitary,

drooping spikes 1-1 J^ in. long: pod not exceeding 1 in.

long, J^in. broad, flat, with thickened margins, gla-

brous or pubescent; seeds transverse; funicle short,

thickened into small aril of about 2 folds under seed.

B.M. 5191. A favorite greenhouse species.

67. Greggii, Gray. TEXAS MIMOSA. Sometimes a
tree 20 ft. high, but usually a shrub of 4-5 ft., growing
in thickets along river banks: compound Ivs. 1 in. long,

pubescent; pinnae 2-3 pairs (occasionally reduced to 1

pair), J/2-%in. long; Ifts. 4-7 pairs (usually 5), oblong,

pubescent and 2-nerved: spikes cream-yellow, 1^-2M
in. long, including the peduncles, which are half the

length of spikes; petals and sepals greenish, 5-merous;

sepals united and half as long as petals: pods much
bent and twisted, nerve-like margins and more or less

constricted between the seeds. 1^-4 or more in. long,

about %in. wide; seed Kin. long, }^in. wide with an

arrow-shaped depression in the center; funicle filiform

its entire length. Fls. Aug., Sept. In dry or rocky

places in Texas and N. Mex. and S. Known as Devil s

Claws and Catsclaw from the short curved, spines; also

as Paradise Flower.

In the following supplementary list, the heights given are those

attained by the plants under glass in N. Eu.
;
in the open air in the

S. W. U. S. they often grow much taller, and sometimes flower 2
months earlier. Except when otherwise stated, the fls. are yellow.
Those marked (*) are considered most desirable. Those marked
">tove" need hothouse treatment; the others can be grown in a cool-

house, or in the open in Calif. A. abietina, Willd.=A. linifolia. A.

acanthocdrpa, Willd.= Mimosa acanthocarpa. A. acapulctnaia,

Kunth.=Lysiloma acapulcensis. A. acedia. Maiden & Betche.
A. acicularia (Needle -leaved Acacia). 4 ft. A. affinis, Sweet=
A. dealbata. A. aldta, R. Br. 6 ft. May. B.R. 396. A. dlbicana=
Pithecolobium albicans. A. amtena, Wendl. 3 ft. May. Near to

A. hcterophylla. A.angulata, Desv.=A. discolor. A. anguatiftilia,

Lodd.=A. longifolia var. floribunda. A. argyrophylla, Hook.=A.
brachybotrya var. arRyrophylla. A. dspera, Lindl. (A. Ausfeldii,

Hcfti-l. A. dcnsifulia, Hi-nth.). 4 ft. May. A. Ausftldii, Regcl=
A. aspera. A. BancroftiAna, Bert.=Ciesalpinia bijuga. A. Bar-

Iheriana, Hort.=A. Berterianaf?). A. Berlandiiri, Benth. Fls.(7).

Mex. A. Berteridna, Balb.=Pithecolobium fragrans. A. bifldra,
R. Br. 3 ft. May. .4. brachyacdntha, Humb. & Bonpl.=Mimosa
acanthocarpa. A. brevifdlia, Lodd.=A. lunata. A, brevipes, Cunn.
=A. melanoxylon. A. Burmannidna, DC. Shrub 6 ft. Ceylon.
Stove. A. buxifdlia, Cunn. 4ft. Apr. Hook. Icon. 104. A.cxaia,
Wight & Arn. (A. Intsia, Willd.). Climber beset with curved
prickles. E. Indies. Stove. .4. calamistrdta, Hort. lists=(?). A.
celastrifolia, Benth. A. myrtifolia var. celastrifolia. A. centro-

phylla, DC. 20 ft. : white. Jamaica. Stove. A. Cerat6nia, Willd.=
Mimosa Ceratonia. A. chrysostachys, Hort.=Piptadenia chry-
sostachys. A. cilidta, R. Br.=A. strigosa. A. cinerdscens, Sieb.=
A. glaucescens. A. cochledris, Wendl. 4 ft. Apr. to May. A.
caeritlea, Lenol. A. concinna, DC. 20 ft.; fls. white. E. Indies.
Stove. A. Concordidna, Loud.=Pithecolobium umbellatum. .4.

conferta, Cunn. Apr. A. corddta, a trade name, probably belongs
to some other species. A. coridcea, DC. 5 ft. May. A. coronilly-
fdlui, Desf. 10ft. N. Afr. Stove. A. corymbdsa, Hort. lists=(?).

A. craaaicdrpa, Cunn. 6 ft. May. A. cultrdta, Hort.=A. cultri-
formis. A. cuspiddta, Cunn.=A. diffusa var. cuspidata. A.
cyanophyUa magnifica, Hort. lists=(?). A. cycndrum, Hook.=A.
obscura. A. Daviesisefolia, Cunn. 6 ft. June. A, dectpiens var.

prxmorsa, Hort.* 3 ft. May. B.M. 3244. A. densifdlia, Benth.=
A. aspera. A. dentifera, Benth. Apr. B.M. 4032. .4. dependens.
Cunn.=A. longifolia var. mucronata. A. detinens, Burch. 3 ft.

May. S. Afr. A. Dietrichiana, F. Muell. A. diptera, Willd.=
Prosopis juliflora. A. dlptera, Lindl. Shrub.: fls.(?}. A, dlptera
var. erioptera, Graham. Sept. B.M. 3939. A. dissitiflora, Benth.
=a form of A. longifolia. A. diearicdta, Willd.=Lysiloma Schie-
deana. A. dolabrifdrmis, Colla=A. decipiens. A. Donkeldarii
isatrade'name.=Mimosa(?). A. dorat6xylon,Cunn. *(Currawang),
a beautiful small tree: fls. golden yellow. A. dumdsa,Wight &. Arn.
=A. latronum. A. ec/rfnuJa,DC.=A. juniper! na. A.edulis, Humb.
& Bonpl.=A. Farnesiana. A. emargindta, Wendl.=A. stricta. A.
erioclada, Benth. June. A. Esterhdzia, Mackay. 4 ft. May. A.
fatciformis, DC. =A. penninervis var. falciformis. A. ferruginea,
DC. From E. Indies. Stove. A. flexicaiilis, Benth.=Pithecolo-
bium flexicaule, Coulter. A. floribunda, Willd.=A. longifolia var.
floribunda. A../!orifriirtda,Hort.=A.neriifoIia. A./orm<)*a,Kunth.
=CalIiandra formosa. A fragrant, Tenore=Albizzia fragrana
("Acacia fragrance" Hort.?). A.fronddsa, Willd.=Leucaena glauca.
=A. fruticdsa, Mart.=Piptadenia latifolia. A. genistxfdlia. Link
=A. diffusa. A. girdffse, Willd. (Camel-thorn). 40 ft. S. Afr. Fls. (?).

Stove. A. glauca, Hort.=A. glaucescens. A. grdndis, Henfr.=A.
pulchella var. grandis. A. grata, Willd.=Piptadenia macrocarpa.

A. graveolens, Cunn.=A. verniciflua. A. guayaquiUnsis, Desf.
=Mimosa guayaquilensis. A, guianensis, Willd.=Stryphnoden-
dron guianense. A. gummlfera, Willd. 30 ft. Guinea. Fls.f?).

AMxmatdxylon, Willd. 20 ft. Fls. yellow or white. S. Afr.
Stove. A.hastuldta, Smith. 4 ft. May. B.M. 3341. A. heteracdntha,
Burch. 15 ft.; fls.(?). S. Afr. A. heterophylla, Willd. 5ft. May.
Mascarene Isls. A. hispida, Hort.=Robima hispida. A. hispidls-

sima, DC. A. pulchella var. hispidissima. A. holosericea, A.
Cunn. A. homalophylla* "Yarran." A. homatophylla, probably
clerical error for A. homalophylla. A. homomdlla, Wendl.=A.
glaucescens. A. horrida, Willd. S. Afr. A. Huegelii, Benth.*
Pale yellow. Feb. A. humifitsa, Cunn. Austral. A. hybrida-
Lodd.=A. armata. A, imperidlis, Hort. lista=(?). A, intermedia,
Cunn.=A. longifolia var. floribunda. A. intertextd, Sieb.=A.
longifolia. A. Intsia, Willd.=A. cassia. A. J dnesii, F. Muell.
Racemes simple, longer than Ivs. which somewhat resemble
those of green. -Ivd. A. dealbata. A. Julibrissin, Willd.=Albizzia
Julibrissin. A. Kalkdra, G. Don.=Albizzia Julibrissin. A. Lam-
bertidna, D. Don.=Calliandra Lambertiana. A. lanigera, Cunn.
6 ft. Apr. B.M. 2922. A. latifolia, Benth. A. latisiliqua Willd.

Lysiloma latisiliqua. A. Latrdbei, Meisn.=A. acinacea
A. latrdnum, Willd. (A. dumosa, Wight & Arn.). Up to 20 ft.;

E. Indies. Stove. A. laurifdlia, Willd. 4 ft. May. Pacific Isls.

Stove. A. Lebbeck, Willd. =Albizzia Lebbek. A. leiophylla,
Benth.=A. saligna. A. lentiscifdlia, Desf. 20 ft.: fls.f?). Mex.
Stove. A. leprdsa, Sieb.* May. B.R. 1441. "Graceful, linear

leaves, and habit of a willow." A. leprdsa var. tenuifolia, Benth.
Stove. A. leptocdrpa, Cunn. 6 ft. Apr. A. leptdclada, Cunn. A.
leptoneura, Benth. 6ft. Apr. B.M. 4350. A. leptophylla, DC.=A.
Farnesiana. A. leucocephala, Link=Leucaena glauca. A. leuco-

phlaa, Willd. 12 ft.; pale yellow. Trop. Asia. Stove. A. leuco-

phytla, Colvill.=A. holosericea. A. liguldta, Cunn.=A. salicina.

A. longifolia var. mucronata, F. v. M. (A. dependens, Cunn. A.
mucronata, F.v.M.). March. B.M. 2747. A. longissima,Wendl.=A,
linearis. A. lophdntha, Willd.=Albizzia lophantha. A. lophdntha
var. gigantea, Hort.=Albizzia lophantha var. gigantea. A.lucida,
BailI.=Albizzia lucida. A. Mdngium, Willd. 10 ft. Molucca
IsU. Stove. A. microphylla, Willd. =Piptadenia peregrina. A.
mdttia, Wall.=Albizzia Julibrissin. A. Nemu, Willd. =Albizzia
Julibrissin. A. neurocdrpa, Cunn.=A. holosericea. A. nigricans,
R. Br. 6 ft. Apr. B.M. 2188. A. notdbilis, F. Muell. A. nudi-

flbra, Willd. (A. Rohriana, DC.). 30 ft.; white. W.Indies. Stove.
A. obscura, DC. (A. cycnorum, Hook.). 2J ft. B.M. 4653.
A. odoratissima, Willd.=Albizzia odoratissima. A. olesefdlia,

Cunn.=A. lunata. A. oligophyUa, Hoffmgg. 4 ft.' Habitat(?).
Stove. A. orndta is a name in the trade, probably of some well-

ft. June. A. plumitsa, Lowe. 20 ft. Brazil. B.M. 3366. A stove
climber. A. podalaria, Hort. lists=(?). A. polybAtrya, Benth.*
A beautiful pinnate-lvd. species. A. portorictnaia, Willd.=Ca|li-
andra portoricensis. A. pn'mdsa. probably clerical error for A. pruin-
osa. A. priimdtica, Hoffmgg. 6ft. Habitat (?). Stove. A. pr6m-
inena, Cunn.=A. linifolia var. prominens. A. Paeudacdcia, Hort.

=Robinia Pseudacacia. A. pulchtrrima, Willd.=Stryphnoden-
dron floribundum. A. pyramidalia, Hort. lists= (?). A. quodran-
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guldris, Link.=Calliandra tetragona. .4. Reimerii, local name for

variety intro. by Ueimers into San Francisco. A. riparia, HBK.
(A. sarmentosa, Griseb.). 10 ft. W. Indies. A stove climber.
A. Rohriana, DC.=A. nudiflora. A. rdsea, Hort.=Robinia his-

pida. A. ruscifdlia, Cunn.=A. verticillata var. latifolia. A. sar-
mentosa, Griseb.=A. riparia. A. scdndens, Willd.=Entada scan-
dens. A . sfmicordcUa, Roxbg. 40 ft.: fls.(?). E.Indies Stove A
Senegal, Willd. 30 ft.: fls. white. Trap. W. Afr. Stove. A. seri-

cdta, Cunn. Apr. ^4. Slmsii, Cunn. Apr. A. Sophdrx, R. Br.=A.
longifolia var. Sophorae. A. specidsa, Willd. =Albizzia Lebbek.
A. sptctabilis, Cunn.* Apr. B.R. 1843:46. Remarkably beautiful.

A. Spini, Balb. 15 ft. ; red and yellow. Guadeloupe Isl. Stove.
A. squamdta, Lindl. Apr. Hook. Icon. Plant. 367. A. steno-

phj/lla, Cunn. March. A. stipulate, DC.=Albizzia stipulata. A.
stotonifera, Burchell, a species from S. Afr. with underground sts.

A. ttrlcia, Willd. (A. emarginata, Wendl.). 2 ft. March. B.M. 1121.
A. slrigdsa. Link (A. ciliata, R.Br.). 4 ft. A. strombuHfera,

Willd.=Prosopis strombulifera. A. subuldta, Bonpl. 4 ft. May.
A. sulcdta, R. Br. 2ft. July. B.R. 928. A. Simla, Gurz. 10ft.:
fls.(?) E. Indies. Stove. A. tamarindiftlia, Willd. (A. pinnata).
4 ft.: white. S. Amer. Stove. A. taxifdlia, Lodd.=A. Riceana. A.
tomentdsa, Willd. 20 ft.: fls.(?). E.Indies. Stove. A. trichddes,
Willd.=Leucsena trichodes. A. trinervdla, Sieb. 6 ft. Apr. A.
tristis, Graham=A. armata. A. umbelldta, Cunn. Apr. A. unci-
ndta, Lodd.=A. undulsefolia. A. undul&fdlw (A. uncinata., Lodd).
4 ft. May. B.M. 3394. A. urophylla, Benth. Pale yellow. Apr.
B.M. 4573. A. rAga, Willd. 40 ft.: white. Brazil. Stove. A. ven-
usta, Willd.=Calliandra portoricensis. A.vera, Willd.=A. arabica.

A. vemictflua, Cunn. (A. graveolens, Cunn. A. virgata, Lodd.).
6 ft. Apr. B.M. 3266, 3279. A. verticillata var. angitsta, Hort.
10 ft. Apr. A. verticillata var. latifdlia, Benth.(A. ruscifolia, Cunn.
A. moesta, Lindl.). 10ft. Apr. B.M. 3195. B.R. 1846:67. A.
testUa, Ker-GawI.* 6 ft. June. B.R. 698. A. mminalis, Ait. Apr.

A. virescens, DC. 20 ft. S. Amer. Stove. A. virgata, Lodd.=A.
verniciflua. A. tiridirdmis, Burch.=Xeroc!adia Zeyheri. A. vis-

cidula, Cunn. 6ft. Feb. Gt. 1109. A. viscdta, Schrad.=A. do-
donseifolia. A. nomerifirmis, Cunn. Apr. A. WaUichidna, DC.=

KATHERINE D. JONES.

ACACIA, FALSE: Robinia Pseudacada.

ACACIA, ROSE: Robinia hispida.

from Greek word signifying thorn). Ros&cex.
NEW ZEALAND BUR. Trailing, more or less evergreen
plants used in rockwork and as ground cover under
trees and between other plants.
About 40 species of sub-shrubs or herbs of the south-

ern hemisphere, allied to Agrimonia and Sanguisorba:
Ivs. unequally pinnate, alternate, the Ifts. toothed or
cut: fls. small, crowded in erect terminal spikes or

heads; petals none; calyx 5-7-lobed, usually armed

77. Acalypha hispida (A. Sanderi).

with spines; stamens 1-10, or even more: fr. an achene,
1 or 2 being enclosed in the hardened calyx.
Acaenas are little grown in this country, but un-

prized in England as groundwork for dwarf spring-
flowering bulbs, as trilliums; also useful in protecting
native orchids and bog plants. Propagation is by cut-
tings, divisions and seeds.

Buchfinanii, Hook. f. Plant usually densely or silky
pale gray, the numerous sts. and branches lying very
close on the ground: Ivs. 1 in. or less long, the Ifts.

3-6 pairs, very broad, finely serrate: fls. in small sessile

heads; spines or bristles 4, yellow and hairy or barbed,
the fruiting calyx broader than long. New. Zeal.

microphylla, Hook. f. Plant glabrous or only
sparingly silky, often making very large patches: Ivs.

pale, 2 in. or less long; Ifts. 3-6 pairs, broad, deeply cut:
fls. in globose stalked heads; fruiting calyx broader than
long, the red spines attractive all summer and autumn.
New Zeal. Grows well in either wet or dry soils. Var.

inermis, Kirk (A. inermis, Hook, f.), has longer Ivs.

and the fruiting calyx without spines or bristles.

ovalifolia, Ruiz & Pav. Lvs. a little larger than the

last; Ifts. oblong, subcuneate. Chile. On. oz, p. to.

adscendens, Vahl. Plant usually glabrous bronzy,
the sts. stout and nmstrate, the leafy branches ascending
at the tips: Ivs. 2-4 in. long: Ifts. 4-6 pairs, ovate or

obovate, deeply toothed: fls. in stalked heads; calyx-
tube longer than broad, the spines 4 and stout. New
Zeal., S. Amer. Apparently the plant in the trade
under the name of A. adsurgens.

A. argtntea, Ruiz & Pay. Lvs. silvery. Chilean Andes. A.
myriophylla, Lindl. Fern-like: Ifts. deeply cut: fls. green, Chile.

A. novse-zealandix
,
Kirk. Prostrate, silky: Ifts. oblong, coarsely

serrate: heads globose, stalked: bristles reddish purple: achene nar-
rowed both ways. New Zeal. A. ovina, A. Cunn. Said to be much
like A. ovalifolia, but larger and less graceful: fls. purple, in long
spikes. Austral. A. Sanguisdrbx, Vahl. Prostrate, silky: Ifts.

broad, toothed or serrate: heads globose, stalked; bristles long and
barked, at each angle of calyx: achene broadest near base and nar-

rowing upward; one of the troublesome sheep-burs. New Zeal. A.
sarmenldsa, Carmich.=A. Sanguisorbffi. T H R

ACALYPHA (a name given by Hippocrates to a
nettle). Euphorbmcese. COPPER-LEAF. THREE-SEEDED
MERCURY. Brilliant tender foliage shrubs or herbs
much used for greenhouse ornament, and especially for

bedding-out; and in Florida and southward for lawn
shrubs and hedges.
The acalyphas are erect shrubs or, in the native

species, rather weedy herbs, with alternate stipulate
Ivs: fls. in spikes or spike-like racemes, the staminate
cluster peduncled, each fl. in the axil of a minute
bractlet, with a 4-parted calyx and 8-16 stamens;
pistillate fls. subtended by a foliaceous bractlet, the

calyx 3-5 parted; petals wanting in both kinds of fls.,

the long spike-like ament being the showy part of the
fls.: fr. usually of 3-2-valved carpels, each 1-seeded.

For bedding, it is desirable to have strong, well-

hardened plants in 4-inch pots, which should be set out
the last week in May, and grown in a rich, moist soil

without check. The leading horticultural species is

A. hispida. The main point in the cultivation of this

species is that it can be grown either to a single stem
or in a spreading bush form, both of which ways are

effective. Stock plants of acalypha do well in a mixture
of three parts loam, one part well-decomposed manure,
and, if the loam is heavy, also some sharp sand. In

central Florida, none of the acalyphas is quite hardy.
They should be banked late in the fall with dry sand,
which must be removed when all danger of frost is over.

Propagation is by cuttings, chiefly in three ways:
(1) in fall from outdoor bedded plants; (2) from plants
lifted in fall, cut back, and kept for spring stock; (3)

from stock plants in pots reserved from the previous
season. The well-ripened wood of these last is a great

advantage, and gives cuttings that may be taken with
a heel. A mature stem will furnish several beside the
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top one. This is the best method for general purposes.
Cuttings may also be taken below the joints when the

shoots are half mature. The cuttings require mild bot-

tom heat. For greenhouse ornament in fall and winter,
excellent specimens may be secured from cuttings made
in summer from such stock plants.

r

78. Acalypha Wilkesiana var. Macafeana. ( X H)

The acalyphas are subject to mealy-bug, scale and

red-spider.

"

For the first two, fumigate with hydro-

cyanic acid gas. The red-spider can be kept in check by
syringing or spraying.

A. Annual.

indica, Linn. An erect hairy plant 1-3 ft.: Ivs.

broad, ovate, the petiole longer than the blade: fls.

greenish, the spikes 1-2 in. long. Old World tropics.
Not showy. The hort. name A. Miltoniana may belong
here.

AA. Perennial.

B. Fl.-clusters much exceeding the Ivs.

hispida, Burm. f. (A. Sdnderi, N. E. Br.). RED-
HOT CAT-TAIL. Fig. 77. Cult, chiefly for its long red,

amarantus-like spikes of fls. which are much longer
than the Ivs.: Ivs. green. E. Indies. Burm. Fl. Ind.,

p. 303, t. 61, f.l. A.F. 13:1285. A.G. 19:453, 827.

F.E. 10:554. G.C. III. 23:248. Gt. 47:276; 48:1465.

Gn. 54:62. Gng. 6:279. B.M. 7632. R.H. 1898:456.

A very striking garden plant. Called by various

names, as Chenille Plant, Philippine Medusa, and
others. Var. ram&sa, Hort., has upper spikes branched
or compound. Var. alba, Hort., spikes creamy white.

BB. Fl.-clusters shorter than, and usually half hidden by
the Ivs.: branches not spiny.

Wilkesiana, Muell. Arg. (A. tricolor, Hort. ex Seem.).

Lys. ovate-acuminate, bronzy green, variously mottled
with red: fls. usually some shade of rod, inconspicuous.
S. Sea Isls. Var. Macafeana, Hort. Fig. 78. Lvs. red,
marked with crimson and bronze. Perhaps the com-
monest variety. R.H. 1882:288. Var. macrophylla
(A. macrophylla, Hort., not HBK.). Lvs. cordate,

ovate, russet-brown. Var. marginata, Hort. Lvs. with
marked crimson margin. F.M. 1875 : 156. Gn. 7, p. 521 .

I.H. 24:275. Var. musaica, Hort. Lvs. green, with

orange and red markings. Var. obovata, Hort. Lvs.

obovate, green, edged white when young, changing to

bronzy green with rosy pink margins. Var. triumphans,
Hort. (A. triumphans, Lind. & Rod.). Lvs. large,

spotted with crimson, green, and brown. I.H. 35:55
(1888).

integrifolia, Willd., not Bojer (A. colordta, Spreng.
A. Commersoniana, Baill.). Shrub, 4-6 ft.: Ivs. oblong-
fiddle-shaped, variable in size, crenate or entire, green
above, purplish beneath: fls. small, the clusters shorter
than the Ivs. Mauritius and Madagascar.

Godseffiana, Mast. Low-growing shrub of dense

bushy habit: Ivs. short-petioled, ovate or ovate-lanceo-

late, cordate, acuminate, coarsely toothed, green with
a prominent cream-colored margin: fls. inconspicuous,
greenish-yellow, the clusters shorter than the Ivs. Apr.,

May. New Guinea. G.C. III. 23:242. Gng. 6:278.
F.E. 10:554. A.F. 13:1286. Var. heterophylla, Hort.

Lvs., especially the lower, linear-lanceolate, irregularly

repand.
BBB. Fl.-clusler as in BB, but branches spiny.

Var. eremdrum, Muell. Of peculiar habit and with

spiny branches: Ivs. green, short-petioled, crenate: fls.

in spikes, the clusters shorter than the Ivs. Austral.

Coolhouse plant, chiefly interesting botanically.

A. Chantri&ri, Hort.=A. Hamiltoniana X Wilkesiana var. ma-
crophylla. A. marginAta, Hort., not Spreng.=A. Wilkesiana
var. marginata. A. obovata, Hort., not Benth.=A. Wilkesiana var.

obovata. Other trade names are A. HamiUoniana, Hort. Bruant
1895. Lvs. bright green, the rounded teeth yellow-margined. A.

MiUoni&na, Hort. Intro. 1911. A. mortfonlantnsis, Hort. =A.
Hamiltoniana X Wilkesiana var. marginata. A. tdrta, Hort. Lvs.
dark green, the margins cut into blunt oblong segms. Samoan Isld.

N. TAYLOR.f

ACAMPE (named from the brittle nature of the

flower). Orchiddcex. Greenhouse epiphytes.

A. longiftilia, Lindl. (Vanda longifolia, Lindl.). E. Indies. A
plant of no decorative value, and rarely, if ever, seen in cult.

ACANTHEPHfPPIDM : Acanthophippium.

ACANTHOCEREUS (Greek, thorn and cereus).

CactAcess. An erect or clambering night-flowering

cactus, the sts. elongated, usually 3-angled, but young
shoots very diverse and sometimes 8-ribbed, never pro-

ducing aerial roots; areolse remote, bearing prominent
spines: fls. large, funnelform: fr. a berry, sometimes
with spines; flesh red; seeds black. Perhaps several

species, but some authors recognize only one species.

pentagonus, Brit. & Rose (Cactus pentagdnus, Linn.

Cereus princeps, Pfeiff. C. baxaniensis, Karw. C.

varidbilis, Engelm.). Half

erect, 3-20 ft. high: spines

4-6, the longer 1^4 in. long:
fls. 7-8 in. long. Trop.
Amer. This species grows
wild in S. E. Texas and does
well there as a garden plant.
It is also a common green-
house plant where it does

well, often growing to con-

siderable size. It blooms

freely, but the fls. are not

very attractive.

J. N. ROSE.

ACANTH&DniM: Blepharis.

ACANTHOLlMON
(akanthos, spine, and limon,
sea lavender). Syn., Armer-
iAstrum. Plumbnginacese.
PRICKLY THRIFT. Hardy _
evergreen perennials, some- 79 Acantholimon glumaceum.
times a little woody.

Leaves stiff, linear, round or slightly 3-angled, the

angles channeled, the apex nearly always sharp-

pointed: scape and peduncle nearly always simple,
sometimes a little branched: fls. usually between and
half hidden by the numerous bracts of the tightly com-

pressed heads, spikes or racemes; corolla rose or white,
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the petals at the base united to form a ring around the

stamens; calyx tubular, the tube 10-ribbed. Boissier

describes 74 species in the Flora Orientalis. See A.

Bunge, Die Gattung Acantholimon, St. Petersburg,
1872.
The acantholimons are dwarf, tufted herbs, with

sharp-pointed, rigid leaves; less common than Statice

and Armeria, from both of which it is distinguished by
its sharp-pointed leaves. An oriental genus of slow-

growing and sun-loving plants for rockeries and sandy
places. Most of them can be grown in the open border,
A. glumaceum particularly, but they prefer warm,
sunny situations in the rock-garden.

Propagation is best effected by cuttings taken in

late summer and kept in a coldframe, protected from
the frost, over winter. Layering is also a quicker
method of propagation.

acerosum, Willd. Woody, low perennial, with glau-

cous, spotted foliage: Ivs. thick, 2-3 in. long, long-

calyx teeth all spinulose-tipped; corolla exceeding the

calyx. Prop, by seeds in spring under glass.

ilicifolia, Gray. Height 6 in.: Ivs. petioled, ovate,
coriaceous, coarsely crenate-dentate: fls. 3-8 in a
whorl, chiefly rose or purplish rose, with yellow and
white marks. Calif. B.M. 6750. Intro. 1891. Less
desirable than Lamium, which see.

. TAYLOR.!

so. Acanthopanaz
ricinifolium. (XJi)

pointed, flatly 3-angled, the margins rough: scape
longer than the Ivs., topped by a laxly many-spiked fl.-

cluster; petals white. E. Medit. region. Most suita-

ble for rock-garden. Scarcely grown in Amer.

glumaceum, Boiss. (Sldtice Arardtii, Hort.). Fig. 79.

Height 6 in.: Ivs. green: fls. small, rose, on 1-sided

spicate racemes, 6-9 in each short, dense racemelet.

July-Sept. Armenia. F.S. 7:677. Gn. 31:350. R.H.

1891, p. 489.

venustum, Boiss. (Armeridstrum dianthifdlium, O.

Kuntze). About 8 in.: Ivs. gray-green, very stiff: fls.

larger than the last, rose, 12-20 in each long, loose

spikelet. July-Sept. Asia Minor. R.H. 1866:450.
Gn. 13:186. B.M. 7506. Gn. 53, p. 405.

A, K6tKchyii, Boiss. Fls. white, rising well above the Ivs. Cilicia.

A. melan&nthum, Boiss. Short dense spikes; sepals violet or
blackish-margined. Persia. -M-

rp yijOR t

ACANTHOMINTHA (from Greek words for a prickle
or thorn, and mint). Labiatx. THORNY MINT. A genus
of only 2 species of tender annuals, with the habit of

I.Minium. Its chief interest is botanical, the nearest

relative of the genus being the Brazilian genus Glechon.

Calyx tubular-campanulate, 13-nerved, and with the

ACANTHONEMA (Greek combination referring to

the spinous processes on the filaments) . Gesneracese. A
monotypic genus, comprising A. strigosum, Hook, f., from

Trop. Afr., closely resembling Streptocarpus: hothouse

perennial with small fls. dark purple on the limb and
otherwise white, in panicles 2 in. or less high arising from
the base of the solitary prostrate narrowly oblong If.

ACANTHOPANAX (acanlhos, thorn, and panax, a
prickly panax-like plant). Araliacex. Including Kalo-

pdnax and Eleulherocdccus. Hardy trees or shrubs, cul-

tivated chiefly for their ornamental foliage.
Branches and sts. usually prickly: Ivs. alternate,

long-petioled, palmately lobed or digitate, deciduous:
fls. small, usually greenish, perfect or polygamous, in

umbels, sometimes forming large terminal panicles;

calyx-teeth minute; petals and stamens 5, rarely 4;

ovary 2-5-celled; styles 2-5, free or connate: fr. a

black, 2-5-seeded berry. More than 15 species in Cent.
and E. Asia and in the Himalayas.
The members of this genus are trees or

large shrubs with stout, usually prickly
branches and large, palmately lobed or

digitate leaves, small greenish flowers in

umbels, sometimes forming large terminal

panicles, followed by small black berries.

For cultivation of Acanthopanax, see

the genus Aralia. The species described

below are hardy except A. pentaphyllum,
which is tender north of Massachusetts,
and A. trifoliatum and A. setchuenense,
which are probably still more tender.

Propagation is by seeds, to be sown as

soon as received, or stratified and sown in

spring; they germinate irregularly and

may lie two years; also propagated by
root-cuttings with bottom heat, and by

soft-wood cuttings taken from forced plants; A. penta-
phyllum grows also from cuttings of ripened wood.

A. Lvs. simple, palmately lobed.

ricinifolium, Seem. (Kalopanax ridnifblium, Miq. A.

ricinifolium var. magnificum, Zabel. A. acerifblium,
Schelle). Fig. 80. Sparingly branched tree, to 80 ft.:

branches and sts. with numerous stout prickles: Ivs.

5-7-lobed, 9-14 in. in diam., lobes triangular-ovate,

acuminate, serrate, glabrous or nearly so: infl. com-

pound, terminal, large; styles 2, nearly connate. Japan.
S.I.F. 2:56. G.W. 11:537. Var. Maximowfczii,
Schneid. (Aralia Maximowiczii, Van Houtte). Fig. 81.

Lvs. deeply 5-7-lobed, with oblong-lanceolate lobes,

downy beneath. Japan. F.S. 20:2067. M.D.G. 1897:

233. Very ornamental trees of striking subtropical
effect.

AA. Lvs. digitate.

B. Fls. short-pedicelled.

sessiliflorum, Seem. (Panax sessiliflbrum, Rupr. &
Max.). Shrub with stout upright branches, to 12 ft.:

branches with only few prickles: Ifts. mostly 3, obovate-

lanceolate or oblong-lanceolate, cuneate, acuminate,
3-7 in. long, irregularly crenate-serrate, nearly smooth:

fls. dull purplish, nearly sessile, in globular heads on

stout, downy peduncles, usually several at the end of

the branches. Manchuria, N. China. G.C. III.

22:339. Gt. 11:369. The freely produced heads of

black berries are decorative. Var. parviceps, Rehd.
Lower and denser: Ivs. elliptic, 2-3 in. long: heads

smaller, usually solitary.
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81. Acanthopanax
licinifolium var.

Maximowiczii.

(xM>

BB. Fls. slender-pedicelled.

C. Lvs. usually 3-foliolate.

trifoliatum, Schneid. (Zanlhdxylum trifolialum. Linn.

A. aculeatum, Seem. A. sepium, Seem.). Climbing
shrub, to 20 ft.: branches with few hooked spines:

petiole 1-1 ^2 in. long: Ifts.

stalked, ovate to ovate-

lanceolate, acuminate,
in. long, remotely and finely

serrate, glabrous, light green
beneath: the slender-pedun-
cled umbels in terminal

whorls; pedi-
cels slender;

styles 2, con-
n a t e to the
middle. China,
H im al a y a s .

L.B.C. 10:977

(infl. abnor-
mal; a better

figure is found in Jacquin,
Icon. PI. Rar. 3:634). Re-

cently intro. from China.

setchuenense, Harms.
Upright shrub, to 10 ft.:

branches yellowish, with few

nearly straight prickles:

petiole 2-4 in. long: Ifts.

stalked, ovate-oblong, acu-

minate, lYr^y-i. in. long, ser-

rate, glabrous, glaucous be-

neath: umbels several at the

end of the branches, peduncles Yy-\ in. long, pedicels

slender; ovary 5-celled, styles connate into one. W.
China.

cc. Lvs. S-7-foliolate.

senticosum, Harms (Eleutherocdccus senticdsus,

Maxim.). Shrub, to 15 ft.: branches upright, densely

covered with slender prickles: Ifts. 5, occasionally 3,

stalked, elliptic-obovate to oblong, shortly acuminate,

narrowed at the base, 3-5 in. long, sharply and doubly

serrate, bright green; when young, with brown hairs

on the veins beneath and with scattered hairs above:

umbels long-peduncled, several at the end of the

branches; ovary 5-celled, styles connate: fr. about }^

long. July. N. China, Manchuria. Gt. 12:393.

pentaphyllum, Marsh. (A . spinbsum; Hort., not

Miq. Aralia pentaphylla, Thunb.) Fig. 82.

Shrub, 5-10 ft. : branches arching and slender,

with few compressed, straight

prickles : Ifts. 5-7, oblong-obovate
or oblong -lanceolate, cuneate,

acute, %-\ % in. long, crenate-

serrate, smooth: fls. green, in slender-peduncled um-

bels, solitary on spur-like branchlets along last year's

branches; styles 5, connate. Japan. A graceful shrub,
with arching branches and bright green, shining foliage,

excellent on rocky banks and slopes. Only the pistil-

late form seems to be in cult., but produces no fr. for

want of pollen. Var. variegatum, Hort. Lvs. edged
white. F.S. 20:2079. Possibly a variety of A. spino-

Kum. Also A. quinqitffolium variegatum, Veitch Cat.,

may be the same.
A. divaricrttum. Seem. Allied to A. sessiliflorum. Lfts. 5, downy

b.ncath: fls. pedicelled. Japan. S.I.F. 2:56. .4. lltnrui. Harms
(Kleutherococcus Henryi, Oliver). Allied to A. scssilinorum.

Branches with few hooked prickles: Ifts. 3-5, nearly sessile, cuneate
at the base, oblong, 2-3 in. long: fls. pedicelled. Cent. China. B.M.
*s31C. A. Innomm, Franch. & Sav. Unarmed small tree: Ivs.

fascicled 3-foliolate, occasionally 2-foliolate or undivided and cor-

date; Ifts. nearly seswilr. nhibrous: umbels paniculate. Japan.
A. leucorrhizum, Harms. Allied to A. senticosum. Branches only
below the petiole with several straight reflexed prickles: Ifts.

oblanceolate, glabrous: umbels solitary or few. Cent. China. A.

sciadopfiyll'nlt'x, I'mni'li. A: S:tv. Unarmed tree, to 40 ft.; Ifts. 5,

stalked, nearly glabrous: umbels forming large terminal panicles.

Japan. S.I.F. 2:55. .1. .Si'mAni'i, Schneid. Allied to A. senticosum.

13

Branches with several prickles below the petiole: Ifts. 5, prickly
on both sides, oblong. China. M.D.G. 1910:25. A. spinfaum,
Miq. Allied to A. ijontaphyllum. Lvs. often sparingly appressed-
srtnse above: peduncles shorter than petioles; styles 2, separate.
' 1"" 11 ALFRED REHDER.

ACANTHOPHIPPIUM (meaning unexplained).
Sometimes spelled Acanlhephippium. Orchidacex. Stove
terrestrial orchids.

Pseudobulbs conic or cylindric, of several internodes,
with several large, plicate-veined, jointed Ivs. at the

apex: fls. borne on a lateral leafless scape, in a few-
fld. raceme; the broad, fleshy sepals form an urn-

shaped tube, which incloses the narrower petals and
the lip ; lip jointed to the apex of the short, thick column
which is produced below into a foot to which the sepals
and petals are attached; pollinia 8. A genus of 4

species, natives of the E. Indies and Malay Archipelago.
These are very rarely seen in cultivation, but are

warmhouse terrestrial orchids from the hottest moist
shaded jungles of Java. A compost of fibrous loam and
leaf-mold is best suited to them, keeping the plants in

the warmest house in winter. Propagate by dividing
the pseudobulbs in spring before growth has made
much advancement. (Orpet.)

javanicum, Blume. Fls. yellow, flushed and striped
with purplish red, the sepals and petals spreading at the

tip. Java. J.F. 1:35. B.M. 4492.

A. bicolor, Lindl. Fla. yellow, tipped and marked with purple.
A. Curtisii, Reichb. Fls. light rose, flushed and striped with purple.
The 5 keels between the side lobes serve to distinguish this from
related species. Malay Archipelago. A, sylheUnae, Lindl. Fla.

about 2 in. long, white. Himalayas. GEORGE V. NASH, f

ACANTHOPHffiNIX (acantha, thorn, and phoenix,
a date palm). Palmacese, tribe Arkcex. Very elegant

greenhouse palms.
Leaves pinnate, finely dissected, more or less armed

with long, slender, brown or black spines; Ifts. narrow,
linear-lanceolate, acute, rarely acuminate, prominently
veined above, scaly beneath, the margins revolute;
rachis 3-angled in sections; sheath long, smooth or

82. Acanthopanax

pentaphyllum.

(XH)

spiny: infl. (spadix) twice branched,
sometimes smooth, but often hairy or

even spiny, hanging by a short, stout

stalk; the secondary branches slender

.or sometimes thick and twisted:

spathes 2, flattened, soon falling: fls.

monoecious, in spirally disposed 3-fld. clusters, red,

pinkish or orange; inner segms. of the perianth val-

vate in male fls., imbricate in female fls.
;
stamens 12,

reduced in the pistillate fls. to a ring of functionless

staminoidea: fr. black, about twice the size of a grain
of wheat. There are only 3 or 4 species, confined
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83. Acanthophoenix crinita.

exclusively to the Mascarene Isls., Mauritius and
Bourbon. G.C. II. 22:426.
These are tall palms or sometimes of moderate

stature, the spiny and often ringed trunks conspicuously
swollen at the base.

Horticulturally, they have not

figured very prominently in the trade in this country,
but they are among the finest of cultivated palms in

the collections of fanciers and botanic

gardens.
They should be grown in a warm

house, from 70 to 90
,
never less than a

night temperature of 55 to 60. They
will root best in a soil composed as
follows: loam three parts, peat one

part, leaf-mold one part, mixed with
a little sand or crushed charcoal. The
drainage, so long as the plants are in

pots and tubs, must be very good, as

they require much water. If possible,
when the plants are 6 feet or more,
plant out permanently.

Propagation is only by seeds,
which frequently require two to

three years to germinate. The seeds
should be placed in a seed-pan and

kept in a warm, moist place.

crinita, H. Wendl. (Areca crinita,

Bory). Fig. 83. Trunk 50-60 ft,:

Ivs. 7-13 ft. long; petiole densely
tomentose, 4-8 in. long; If.-sheath

2J^-4J^ ft. long, thickly covered
with short brown bristles and
spines; segms. silvery white beneath: spadix 1-2 ft.

long, brown, woolly and with slender brown spines;

perianth reddish pink, or sometimes whitish: fr.

M-Hin. long. F.S. 16:1706. F.R. 2:201. Young
plants have pale yellowish green Ivs.

rubra, H. Wendl. (Areca rubra, Bory. Calamus
Verschaffeltii, Hort.). Trunk 60 ft.: Ivs. 6-12 ft.

long; petiole glabrous, 2-4 in. long; If.-sheath

2}i-4J^2 ft. long, thickly covered with long, brown-
black spines; pinna; slightly glaucous beneath:

spadix 2J^-3J^ ft. long, armed with straight black

spines; perianth reddish brown: fr. globose. J^-
%in. in diam., with a prominent ridge extending
from the stigma to the base. Young plants have
dark green Ivs. with red veins. N. TAYLOR, t

ACANTHORHlZA (Greek for thorn,
and rhiza, root). Palmacese, tribe Cory-
phex. A genus of tropical American
medium-sized palms.

Leaves crowded at the end of the <

trunk, palmate, 3 to many, divided to -^-.

the base, but the segms. stalkless, and - ^

in age becoming typically 3-4 divided, 84. Acanthorhiza

ACANTHUS

the segms. then wedge-shaped; If.-stalk flattened, very
persistent, slender and smooth, the sheath short and
fibrous; as the Ivs. unfold the margins are bent inward,
the external faces applied together: infl. flattened at
first, the short peduncle and thickening branches,
white, bracteate, the bracts diminishing downward ; fls.

cream-white, in spike-like, dense clusters, these race-
mose; stamens quite free, differing from Trithrinax,
where they are united to form a tube. It has never
been known to fruit in cult. Three or four species only
are known, all from Trop. Amer., but not so well
known to the trade as their great beauty and stately
dimensions deserve. G.C. II. 22:426.

These palms have spineless trunks, except at the
base, where the aerial roots subsequently harden into
stiff downward-pointing spines; differing in this from
Trithrinax, the nearest relative.

They should be grown as stove palms, a night tem-
perature not less than 60 being preferable. If possible,
plant out the tall plants, as they do much better when
not disturbed by subsequent repotting. A good mix-
ture should contain good, fibrous loam and considerable
sand.

Propagation is only by seeds, sown preferably in
the spring, in fresh peat over bottom heat.

aculeata, H. Wendl. (Cham&rops stauracdntha, Hort,).
Fig. 84. St. 30-40 ft., spiny at base through
the thickening of the aerial roots: Ivs. orbic-

ular, much cut in young trees, subsequently
3-4-divided and palmate in the older specimens,
5 ft. in diam., whitish beneath; If.-stalk 3^4 ft.:

infl. and fls. dark creamy pink; fls. spicate,
.
thick and coriaceous

; calyx lobes erect, oblong,
equaling the roundish and
concave petals. Mex. I.H.
26:367. B.M. 7302. Suc-
ceeds in an intermediate
house.

Chuco, Drude (Thrinax
Chiico, Mart,). Trunk smooth,
about 30 ft. high, usually not
more than 5 in. in diam.,
slender, flexuous: Ivs. orbic-

ular, with a narrow sinus at
the base, usually 10-25 in a

cluster; petioles slender, 3-6
ft. long, smooth; blade 6 ft. in diam., divided to
or beyond the middle; segms. 15-20, lanceolate,
acute, 1-2 in. wide, dark green above, paler and
glandular below: fls. and fr. unknown, except
from a wild specimen in which the fr. is described
as yellow and about 1 in. diam. Brazil.

The following species are rarely seen outside botanic gar-
dens, and need stove temperature: A. Wdllisii, H. Wendl.
Gt. 28:977. A. Warscewlczii, H. Wendl. Panama. Gt. 25:860.

N. TAYLOR, t

ACANTHUS (akanthos, thorn). Acanthacex.
BEAR'S BREECH. A genus of twenty species of tem-
perate Old World, mostly hardy herbaceous peren-
nials of vigorous growth and broad pinnatifid foli-

age, suitable for backgrounds of borders and sub-

tropical effects.

Height 3-4 ft.: spikes 1-1Y? ft. long; fls. dull

white to rose or purplish, sessile, spicate, densely
clustered; corolla 1-lipped, the lip 3-lobed; anthers

1-celled, ciliate. Mostly S. Eu.

They need a rich, light, well-drained soil and
l much sunshine. Excessive moisture is fatal,

j especially in winter and spring. Fall-planted
'"/. stock should always be protected for the

K winter by long litter or evergreen boughs,
r ~ even where established plants are hardy.
-'-": . Must be deeply mulched north in winter.

Propagation is by division in spring or early
aculeata. autumn, and by seeds.
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It is supposed that acanthus leaves afforded the sug-
gestion for the foliage decoration on the capital of the
Corinthian and other columns. Fig. 85 shows the con-
ventionalized decoration, and Fig. 86 the form of leaf

of A. spinosus. The leaves of A. mollis were probably
also involved in variations of decoration.

A. Lvs. spiny.

Cfiroli-Alexandri, Hausskn. Nine to 18 in. : Ivs. few,
radical, in a lax rosette, lanceolate, spiny, 16 in. long,

3-3 y<i in. broad: spike
dense; fls. white or
suffused rose - color.

Summer. Greece.

spinosissimus,Desf .

Fig. 87. Lvs. dark

green, pinnately
parted; spines glist-

ening, whitish : fls. in-

frequent -85. The Acanthus decoration of an
architectural column. autumn; spikes loose,

pilose or glabrescent:
spines of the bracts recurved. S. Eu. Grows 3-4 feet.

Perringi, Siehe. About 1-1% ft. high: Ivs. sessile,
5-6 in. long, lanceolate tapering, deeply toothed and
spiny: fls. very profuse, rosy red, its bracts spiny.
Mts. of Turkey in Asia. June. Suitable for alpine gar-
den. Doubtfully hardy where summers are hot and dry.

spinosus, Linn. Fig. 86. Lvs. lanceolate, pinnatifid,

Cubescent;
spines short, whitish: fls. smaller than in the

ist, purplish, summer; spikes dense, slightly villous.

B.M. 1808. Gn. 8:147.

montanus, T. Anders. Lvs. pinnatifid or sinuate-

spinose, 1 ft. or more long, olive-green, the lobes spine-
pointed: fls. rosy white in a long spike. Trop. Afr.-
Greenhouse.

AA. Lvs. not spiny.

mollis, Linn. Fig. 88. Lvs. 2x1 ft., cordate, sin-

uately pinnatifid, mostly radical: fls. summer; spikes
loose, pubescent. Gn. 52, p. 239. Also recommended
as a window plant. Var. latifolius, Hort. (A. latifdlius,
Hort. A. lusitdnicus, Hort.) is larger and hardier. Gn.
1, p. 303.

longifolius, Poir. Lvs. radical, longer and narrower
than in A. mollis, bright green: fls. purple, June.

Dalmatia.
A. arbdreiis, Forsk.

Evergreen prickly shrub
attaining a height of
nearly 20 ft. N. E.
Trop. Afr. G.C. IH.
31:222. A. carduifA-
lius, I. in n. Blepharis
carduifolia. A. hispdn-
ims, Hort. 2 ft.: lys.
large, deeply cleft, shin-
ing green: fls. white.
Aug. Spain. Perhaps
A. niger, Mill. A. ilici-

fblius (Dilivaria ilici-

folia, Juss.). Smooth
greenhouse sub - shrub

80 Acanthus spinosus. From drawing with Ivs. resembling
by John Ruskin. Ilex aquifolium. the Eu.

Holly. Prop, by cut-
tings under glass. E. Asia. A. nifler. Mill. Lvs. not spiny, sinu-
ate, glabrous: fls. purplish white. Portugal. XT TAYT.OR t

ACER (classical Latin name). Aceracex. MAPLE.
Native and foreign trees cultivated chiefly for shade
and for the ornamental foliage.

Trees, rarely shrubs: Ivs. opposite, petioled, simple
and mostly palmately lobed, or 3-5 foliolate, decidu-
ous, rarely evergreen: fls. small, polygamous or dirccious,
in racemes, panicles or corymbs; petals and sepals 5,
rarely 4, rarely sepals connate and petals wanting; disk

usually annular, conspicuous, rarely lobed or wanting;
stamens 4-10, mostly 8; styles 2, usually more or less

connate: fr. consisting of 2 long-winged, compressed
nutlets (samaras), each containing 1 seed. About 110

species in N. Amer., Asia,

especially Cent, and E.

Asia, Europe and N. Afr.

Monogr. by Pax in

Engler, Pflanzenreich IV,
fam. 163 (1903), quoted
below as Pax; see, also,

Rehder, The Maples of

E. Continental Asia, in

Sargent, Trees and
Shrubs, 1:175 (1905),
and Koidzumi, Revisio
Aceracearum Japonica-
rum in Jour. College of

Science, Tokyo, 32, Art.

1 (1911), both with many
plates. Monogr. of the
arden forms by Graf
chwerin in Gt. 1893; see

also G.C. II. 16:75.
The maples are hardy

ornamental trees or

shrubs, with handsome
large foliage which, in

some species, shows a
remarkable tendency to

vary in shape and color-

ing. Numerous garden
forms are in cultivation.

87. Acanthus spinosissimus. ( X '

o)

Though the flowers are

small, they are quite attractive in the early-flowering

species as in A. rubrum and A. saccharum, since they
appear in great profusion; in some species the young
fruits assume a bright red color, particularly in A.

tataricum, A. ginnola, A. pseudoplatanus var. eryth-

rocarpum, and A. rubrum. The maples are among
our most ornamental and valuable trees for park and
street planting. Nearly all assume a splendid color

in autumn, especially the species of North America
and Eastern Asia, which surpass by far the European
maples. Many species are valuable timber trees, and
some American species, especially A. saccharum, pro-
duce sugar. For purposes of shade, the common
sugar maple is best and most popular. The Norway
maple makes a very dense and round head, and is ex-

cellent for lawns, but it is too low-headed for the
streets. A. pictum is similar, but smaller in every part.
The silver maple, A. saccharinum and its vars., is also

popular where quick-growing trees are desired. The
Japanese maples of the Palmata section are among the
most striking and showy
exotic small trees, and
are adapted for fine

grounds and for growing
in pots.
The maples are not

particular as to soil
;
some

species, as A. monspes-
sulanum and A. cam-

pestre, prefer drier situa-

tions, while A. sacchari-

num and A .rubrum prefer
moist situations, the lat-

ter growing well even in

swampy soil. Most of
the species are hardy in

the northern and middle
states; among the hard-
iest are A. Negundo, A.
saccharum (Figs. 89, 90),
A. saccharinum, A. rub-

rum, A. nigrum, A. penn-
sylvanicum, A. spicatum,
A. platanoides, A. tatari-

cum.

Propagation is by 88. Acanthus mollis. (
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seeds, which soon lose their germinating power and
must be sown soon after maturity or stratified and
sown in spring; A. aaccharum and A. Negundo keep
their germinating power somewhat longer. The early-

ripening species, like A. saccharinum and A. rubrum,
must be sown
as soon as they
are ripe and

they will germi-
nate the same

year. A . cam-

pestre, A. mons-

pessulanum and
other species of

this group do
*<\fi(?!H.S'/"'J* ;?~~ - not usually ger-

minate until the
second year.
The varieties

and rare species

may be budded
in summer on
the typical
forms or on spe-
cies of the same
group; kinds be-

longing to differ-

ent groups can-

not, as a rule, be

grafted on each

other; e.g., va-

rieties of A. platanoides will not grow on A. pseudo-

platanus and vice versa, but A. insigne will grow on
A. pseudoplatanus, as they belong to the same group.
Some shrubby species, as A. palmatum, also A. cissi-

folium, A. ginnala var. Semenowi, and A. Ixtum var.

rubrum, may be propagated by layers or half-ripened

greenwood cuttings in summer, or, still better, by
cuttings taken from forced plants in early spring in

the greenhouse. A. Negundo grows also from hard-

wood cuttings. Fancy maples are readily winter-grafted

by the veneer method, the stocks being grown in pots.
The Japanese kinds are usually worked on imported
stocks of A. palmatum.

INDEX, CONTINUED

89. A pasture maple in autumn, showing
the strong framework.

INDEX.

13,albo-limbatum, 32, atropurpureum,
albo-variegatum, 5, 22.

22, 36. auratum, 49.

argenteo-variegatum, aweo-maculatum, 49.

2, 24, 49. aureo-marginatum,
argutum, 35. 5, 49.

atrolineare, 13. aureo-variegatum, 49.

90. Pasture tree of Acer saccharum, sugar

maple. Tree flatter-topped than usual.

aureum, 8, 13, 15.

austriacum, 2.

barbatum, 38, 39.

betulifolium, 34.

bicolor, 13, 22.

californicum, 49.

campestre, 2.

cappadocicum, 8.

carpinifolium, 27.

catalpifolium, 10.

caudatum, 20.

circmatum, 12.

cissifplium, 48.

colchicum, 8.

columnare, 5, 37
concolor, 26.

cratsegifolium, 30.

crispum, 13, 36, 49.

cucullatum, 5.

dasycarpum, 36.

Davidii, 28.

diabolicum, 43.

discolor, 26.

dissectum, 5, 13.

Douglasii, 11.

Drummondii, 5, 37.
elobulatum, 34.

eriocarpum, 36.

erosum, 20.

erythrocarpum, 22.

erythrocladum, 33.

filicifolium, 15.

floridanum, 39.

Frederici-Guilelmi, 13.

Geneva, 5.

ginnala, 18.

glabrum, 11.

globosum, 5, 37.

grandidentatum, 42.

griseum, 45.

Handjcryi, 22.
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j. Wings about as long
as nutlets: hs.
truncate at base: . 6. truncatum

JJ. Wings about twice
as long as nutlets:

les. cordate or sub-
cordate 7. pictum

HH. Bark remaining smooth
and lustrous for sev-

eral years, without or

with, few inconspicu-
ous lenticels, greenish
or purplish 8. cappadoci-

oo. Lvs. pubescent beneath, [cum
usually 3-lobed, occa-

sionally 5-lobed or quite
entire: corymbs nearly
sessile, very large 9. longipes

FFF. Lobes none or not prevalent,
the Ivs. quite entire, ovate to

ovate-oblong, rarely mixed
with a few 3-B-lobed hs.:

corymb nearly sessile, very
large 10. catalpifolium

EE. Winter-buds with 2 outer valvate

scales: lobes serrate or doubly
serrate: corymbs small.

r. Lvs. 3-lobed or 3-foliolate,

occasionally 5-lobed, pale
or glaucescent beneath,
quite glabrous 11. glabrum

PF. Lm. 6-11-lobed, green be-

neath.

G. Petioles and peduncles gla-
brous: ovary glabrous.

H. Sepals purplish; petals
white: hs. lobed nearly
to the middle 12. circinatum

HH. Sepals and petals pur-
plish: Ivs. lobed beyond
the middle 13. palmatum

oo. Petioles and peduncles
pubescent, at least while

young: ovary villous.

H. FIs. yellowish: Ivs. sub-
cordate or cordate,

sharply or doubly
serrate 14. Sieboldia-

HH. Fls. purple, larger: hs. |num
deeply cordate, in-

cisely serrate 15. japonicum
DD. Arrangement of infl. paniculate

or racemose.
E. Infl. paniculate (nearly corym-

bose in No. 16).
F. Lvs. dentate or serrate, usu-

ally lobed.

a. Edges of hs. sharply
serrate.

H. Panicle only little

longer than broad.
I. The Ivs. 6-lobed,

sharply and simply
serrate 16. Oliverianum

II. The hs. 3-lobed or

without lobes, dou-

bly serrate.

J. Foliage dull green;
Ivs. ovate-oblong,
not lobed 17. tataricum

JJ. Foliage shining
dark green: Ivs.

S-lobed 18. ginnala
HH. Panicle narrow, spike-

like, upright: Ivs. 3-5-

lobed, doubly serrate:

petals linear, much
longer than the sepals.

I. Foliage pubescent be-

neath: Ivs. S-,

rarely S-lobed .... 19. spicatum
II. Foliage glabrous or

pubescent be-
neath: hs. B-,

rarely 7-lobed .... 20. caudatum
oo. Edges of hs. coarsely or cre-

nately dentate, fi-l<>l '/.
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H. Panicles pendulous,
much longer than
broad.

I. Fr. hispid: hs. 10-lt
in. long, deeply
lobed 21. raacrophyllum

II. Fr. glabrous: Its. 4-6
in. long 22. pseudoplat-

HH. Panicles upright, little [anus
longer than broad.

I. Blade with middle
lobe free nearly to

the base 23. Heldreichii
II. Blade with lobes di-

vided to the middle
or little beyond.

J. Lobes longer than
broad: hs. glau-
cescent beneath. . 24. Trautvetteri

jj. Lobes about as long
as broad: Ivs.

green beneath ... 25. insigne
FF. Lvs. quite entire, generally

oblong 26. oblongum
EE. Infl. racemose.

F. Lvs. oblong, undivided, ser-

rate, with about 20 pairs of
parallel veins: winter-buds
with many imbricate scales.27. carpinifolium

FF. Lvs. lobed or undivided, with
about 10 pairs of veins or
less: winter-buds with %
outer valvate scales,

a. Sepals and petals 5; ra-
cemes terminal: hs.
brownish pubescent
beneath while young, at

least on the veins.

H. Outline of hs. 'oblong,
without lobes or with
# lobes near the base.

I. The hs. undivided,
crenately serrate. . . 28. Davidii

n. The hs. lobed.

j. With hs. green be-

neath, sharply
serrate, long-acu-
minate, slightly
lobed 29. laziflorum

JJ. With hs. glauces-
cent beneath, un-
equally serrate,

acuminate, often

deeply lobed 30. cratsegifolium
HH. Outline of hs. ovate or

roundish, 5-lobed. . . .31. Tschonoskii
HHH. Outline of Ivs. obovate,

3-lobed, with the lobes

near or above the

middle.
I. Young branchlets

bloomy: young Ivs.

densely brownish
villous on the veins
beneath: raceme
pubescent 32. rufinerve

n. Young branchlets not

bloomy: young un-
folding hs. brown-
ish mllous on the

whole under side,

primary veins gla-
brescent: raceme
often glabrous .... 33. pennsylvan-

oo. Sepals and petals 4 ;stam- [icum
inate fls. from lateral

leafless buds: hs. doubly
serrate, 5-lobed or with-
out lobes.

H. Lvs. undivided or in-

cisely lobed, ovate to

oblong 34. tetramerum
HH. Lvs. distinctly 5-lobed,

roundish in outline. .35. argutum
cc. FIs. appearing long before the hs.

in dense lateral clusters: Ivs. 5-

lobed:fr. ripening in May or June.
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D. Ovary and young fr. tomentose:
short-stalked: fas. deeply 5-
lobed 36. saccharinum

DD. Ovary and young fr. glabrous:
fls. on long pedicels: fas. 3-5-
lobed '

37. rubrum
BB. Sepals connate and petals wanting at

least in the staminate fls.; fls. on
long, pendulous, mostly hairy pedi-
cels.

c. Pistillate and staminate fls. corym-
bose, terminal and lateral: fr.

glabrous or villous. American
species.

D. Corymb sessile or nearly sessile.

E. Lvs. glaucous or pale beneath.
F. Lobes acuminate; Ivs. gla-

brous beneath at maturity. 38. saccharum
FF. Lobes obtuse; Ivs. pubescent

beneath 39. floridanum
KK. Lvs. green beneath; lobes acu-

minate.
F. Bark of trunk dark: Ivs. hir-

sute-pubescent, 5-6 in.

across 40. nigrum
FF. Bark pale: Ivs. soft-pubescent

beneath, S-S% in. across. .41. leucoderme
DD. Corymbs short-stalked: fas. pu-

bescent beneath; lobes obtuse or
acute 42. grandi-

cc. Pistillate fls. racemose, with petals [dentatum
and distinct sepals, staminate
corymbose, with connate sepals and
without petals, both from lateral

leafless buds. Japanese species. . .43. diabolicura

AA. Lvs. S-S-foliolate: fls. di&cious.
B. Fls. in terminal corymbs, after the fas.:

winter-buds with several imbricate
scales: disk large, annular: fas. 3-

foliolate.

c. Petioles, Ivs. beneath and corymbs
pilose; petioles short.

D. Shape of Ivs. elliptic-oblong, spar-
ingly serrate, H-5 in. long . . . .44. nikoense

DD. Shape of Ivs. elliptic, coarsely
dentate, 1-2 in. long 45. griseum

cc. Petioles, fas. and corymbs glabrous;
fas. oblong -lanceolate; petioles
slender 46. mandshuri-

BB. Fls., at least the pistillate, in lateral, [cum
long and slender racemes: winter-
buds with 2 valvate scales.

c. Petals present; fls. of both sexes in
racemes, sometimes leafy at base,
with the Ivs.: Ivs. S-foliolate

D. Petioles and fas. pubescent be-
neath: sepals and petals 5 47. Henryi

DD. Petioles and Ivs. glabrous at

maturity: sepals and petals 4. .48. cissifolium

cc. Petals wanting; pistillate fls. in
pendulous racemes, staminate co-

rymbose, pendulous, both sexes

from lateral leafless buds before
the Ivs.: hs. 3-S-foliolate 49. Negundo

Section CAMPESTRIA.

1. monspessulanum, Linn. (A. Irilob&tum, Lam.).
Shrub or small tree, 25 ft. : Ivs. 3-lobed, coriaceous, 1-3
in. across, shining above, glaucous and glabrous be-
neath; lobes entire or with few obtuse teeth: corymbs
erect: fr. with slightly spreading wings. S. Eu., N.
Afr., W. Asia. Gt. 1893, p. 363. H.W. 3, p. 46. G.W. 8,
p. 195 (habit). Shrub or small tree of slow growth, with
a dense, rounded head and, in temperate regions, nearly
evergreen foliage, thriving well in dry situations. Var.
ibericum, Koch. (A. ibericum, Bieb.). Lvs. larger, the
inner lobes usually slightly 3-lobed, obtuse.

2. campestre, Linn. Shrub or tree, occasionally 50
ft., with corky branches: Ivs. 3-5-Iobed, IVr^A in.

long, green and pubescent beneath or nearly glabrous;
lobes entire or the middle one slightly 3-lobod:

corymbs erect, hairy: fr. with horizontally spreading
wings. Eu., W.Asia. H.W.3:46, p. 45. F.E. 20, pi. 108

(habit). Gt. 1893, p. 327. Shrub or tree of moderate,
dense growth, with dull green foliage, valuable for

planting as undergrowth and on dry ground. Many
varieties and garden forms: Var. argenteo-variegatum,
Schwerin. Lvs. with large white blotches. Var. pul-
verulentum, Kirchn. Lvs. sprinkled with white. Var.
austriacum, DC. Usually a tree: Ivs. 5-lobed, with
acute, nearly entire lobes: fr. glabrous. F.E. 19, pi. 98
(habit). Var. tauricum, Kirchn. Shrub: Ivs. 5-lobed;
small, lobes 3-lobed. Var. hebecarpum, DC. Fr. and
generally the Ivs. pubescent beneath.

3. <5palus, Mill. (A. Italum, Lauth). Small tree, 30
ft. : Ivs. 5-lobed, 3-5 in. long, glaucous beneath and at

length glabrous; lobes obtusely dentate, short and
broad, the middle ones often 3-lobed: corymbs some-
what drooping: fr. with slightly spreading wings. S.

Eu., Orient. W.D.B. 2:171. A variable species, simi-
lar to a small-lvd. sycamore maple. Var. hyrcanum,
Pa.x(A.hyrcanum, Fisch.&Mey. A. tauricum, Hort. A.
trilobdlum, Hort., not Lam.). Petioles very slender, red,
2-4 in. long; segms. of the Ivs. 3-lobed, longer than
broad, with straight margins. Gt. 1893, p. 361.

91. Acer Miyabei.

CXH)

Section PLATANOIDEA.

4. Miyabei, Maxim. Fig. 91. Tree, to 40 ft.:

branches corky: Ivs. 5-lobed, lobes lobulate or coarsely
dentate, obtusely acuminate, with obtuse teeth, at first

pubescent on both sides, later only beneath, pale green
beneath, 5-6 in. long: corymbs long-stalked, 10-15-fld..

pubescent: fr. pubescent with horizontally spreading
wings. Japan. G.F. 6:143 (adapted in Fig. 91). S.I.F.

2:45. Handsome, vigorous tree, quite hardy at the
Arnold Arboretum.

5. platanoides, Linn. NORWAY MAPLE. Fig. 92.

Large tree, to 100 ft.: Ivs. 5-lobed, cordate at base,

glabrous, light green and lustrous beneath, lobes

pointed, remotely dentate with pointed teeth: corymbs
glabrous; fls. yellowish green: fr. glabrous, with hori-

zontally spreading wings. Eu., Caucasus. H.W. 3:45.
Pax 49. Gt. 42, p. 561, 584, 585. Large, handsome tree,
with round, spreading head, resembling somewhat A.
saccharum. The Ivs. turn pale yellow in autumn. Many
garden forms, some of which are here arranged in two
groups, the first being remarkable for the manner in

which the Ivs. are cut and for the habit; the second

being chiefly remarkable for their coloring:

(1) Var. cucullatum, Nichols. Lvs. irregularly and
shortly lobed, crimped, light green. Var. dissectum,
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Jacq. Similar to var. Lorbergii. but with darker foliage
and of slower growth. Var. globosum, Nichols. Form-

ing a globose head. M.D.G. 1903:189. G.W. 5,

p. 14. Var. laciniatum, Ait. Lvs. irregularly divided,
the divisions bending downward : growth upright. Gt.

42, p. 584. Var. Lorbergii,
Van Houtte. Lvs. divided

nearly to the base, divi-

sions deeply lobed. Gt.

1893, p. 584. Var. column-

are,Carr. Habit columnar.

(2) Var. albo-

variegatum, Nich-
ols. Lvs. with

large white
blotches.
Var. attreo-

marginatum,
Pax. Lvs.

with yellow mar-

gin, somewhat
irregularly lobed.

Var. rvlbrum,
Herd. (var. Reilen-

92. Upright tip shoot II Mchii, Nichols.). Lvs. greenish
red when unfolding, turning dark
blood-red in late summer. Gt. lo:

545. B.H. 18:39. V&r.Geneva, Ellwanger & Barry, is

probably not much different. Var. Schwedleri, Koch.
Lvs. bright red when young, changing to dark green.
G.C. II. 15:565. Var. Stfillii, Spaeth. More upright-

growing: 1 vs. usually 3-lobed, with entire lobes, purple
when unfolding, later dark green. Gt. 42, p. 585. Var.

Wittmackii, Schwerin. Lvs. usually 3-lobed, with an

irregularly dentate and undulate yellow margin, red-

dish brown when unfolding, later bright green with
most of the tips transformed into peculiar reddish

brown appendages becoming, finally, dark green. Gt.

52:1516. Var. Drtimmondii, Drumm. Lvs. green with

white margin, red when unfolding. M.D. 1910:1.

6. truncarum, Bunge. Tree, to 25 ft.: Ivs. deeply
5-lobed and mostly truncate at the base, 2J4-4 in.

across, glabrous, light green, purplish when unfolding;
lobes acuminate, setosely pointed, entire or sometimes
the middle ones 3-lobed : fr. with yellow, short and broad

wings, spreading at right or obtuse angles. N. China.
S.T.S. 1 :76. Hardy tree, with handsome, dense foliage.

7. pictum, Thunb. Tree, 60 ft.: Ivs. 5- or 7-lobed,
3-7 in. across, usually pubescent beneath when young;
lobes entire, acuminate, sometimes very broad and short:

fls. yellow : wings of the fr. upright, brown or brown-
ish yellow, hardly twice as long as the nutlets. Man-
churia, Japan. S.I.F. 1:65. Handsome round-headed

tree, with bright green foliage, hardy. Var. parvi-

florum, Schneid. (A. pictum var. Mtmo, Pax. A. Mdno,
Maxim.). Wings of the frs. spreading: Ivs. more cor-

date. China. J.H.S. 29:349, 350. The form intro. as

A. tenellum belongs here; the true A. tenettum, Pax, is

not in cult.

8. cappad6cicum, Glcd. (A. Isetum, C. A. Mey.).

Tree, to 50 ft.: Ivs. 5-7-lobed, usually cordate, 3-6 in.

across, glabrous, light green and lustrous beneath;
lobes entire, acuminate: fls. greenish yellow, in upright

peduncled corymbs: fr. with spreading wings, the wings
usually 2-3 times as long as the nutlets. From the

Caucasus to W. China and the Himalayas. Resem-
bles A . platanoides, but lobes of Ivs. entire and branches

smooth; not quite hardy N. Var. sinicum, Rehd.
Smaller in every part: Ivs. 2^-4 in. across, usually

5-lobed, subcordate or truncate at the base: wings of

fr. about twice as long as nutlet. W. China. J.H.S.

29:358 (as A. Ixtum var. cultratum). Very similar to

A. pictum, but always easily distinguished by the

smooth greenish bark of the younger branches. Var.

tricaudatum, Rehd. Similar to the preceding, but Ivs.

3-lobed. J.H.S. 29:357, 358. Var. horttcola, Rehd.

(A. h'l-tinn var. rubrum, Schwerin; A. cdlchicum var.

rubrum, Hort.). Lvs. blood-red, when unfolding. Var.

tricolor, Rehd. (A. Ixtum var. tricolor, Schwerin). Lvs.

blood-red, sprinkled with rosy pink, when young. The
last two beautiful forms usually remain shrubby. Var.

aureum, Rehd. (A. Isetum aureum, Hesse). Lvs. red and
golden yellow.

9. longipes, Rehd. Tree, to 30 ft.: young branches
with smooth greenish bark: Ivs. 3-, rarely 5-lobed,
or occasionally undivided and ovate, 57 in. broad, lobes

entire, long-acuminate, light green and soft-pubes-
cent beneath, purple when unfolding: corymb large and

loose, short-peduncled or nearly sessile, glabrous: fr. with
the wings spreading at right angles. W. China. A very
handsome maple, easily distinguished from all allied

species by the large, 3-lobed Ivs., pubescent beneath.

10. catalpifftlium, Rehd. Tree, to 60 ft.: younger
branches smooth, greenish: Ivs. ovate to ovate-oblong,

undivided, entire, sometimes with a broad rounded lobe

near the base, 4-8 in. long and 2-5 in. broad, rarely
mixed with a few 3-5-lobed Ivs., light green and gla-

brous beneath: corymbs sessile, large and loose, to 8 in.

across: wings of the fr. spreading at obtuse angles. W.
China. Very distinct and beautiful tree, but appar-
ently not hardy N.

ly

Section GLABRA. ^ \

11. glabrum,Torr. (A.

Doiiglasii, Hook.). Shrub
or small tree, 25 ft., quite

glabrous: petioles bright

red; Ivs. deeply 3-5-

lobed or 3-parted, .1-5

in. across, dark green
and shining
above, pale or

glaucous be-

neath; lobes

doubly serrate.

W. N. Amer.
S. S. 2:89.

c 93. Japanese Maples.

a. Acer palmatum var.

reticulatum; b, A.

japonicum, type; c,

A. palmatum var.

atropurpureum ; d,

var. ornatum; c, var.

Thunbergii; /, var.
dissectum. (XH)

Handsome shrubby maple,
with graceful, shining foli-

age, contrasting well with
the red petioles and
branches: fr. often rose-

colored. Var. tripartttum,

Pa,x (A. tripartitum,
Nutt.). Lvs. small, usually

3-foliolate. Var. rhodocarpum, Schwerin. Frs. bright red

until fully ripe.
Section PALMATA.

12. circinatum, Pursh. Small tree, rarely 40 ft.:

branchlets, petioles and peduncles glabrous: Ivs. 7-9-

lobed, 2-7 in. across, glabrous; lobes acute, doubly ser-

rate: fls. in drooping corymbs, with purple sepals. W.
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N. Amer. S.S. 2:87. Handsome, round-headed tree
or shrub, beautiful with its delicate light green foliage,
red fls., rose-colored fr., and its orange and scarlet fall

coloring.

13. palmatum, Thunb. (A. polymorphum, Sieb. &
Zucc.). JAPAN MAPLE. Shrub or small tree, 20 ft. branch-
lets, petioles and peduncles glabrous: Ivs. 5-9-lobed or
divided, 2-4 in. across, glabrous, lobes oblong, acumi-
nate, doubly serrate or incised: corymbs few-fld., gla-
brous, erect, with small purple fls.: fr. small, glabrous;
the wings spreading at an obtuse angle. Japan. S.Z.

1:145, 146. S.I.F. 1:68. F.E. 19, pi. 92 (habit) . A.F.

94. Acer japonicum.

12:11. J.H.S. 29:340 This species and A. japonicum
are known as Japanese maples. They are extremely
handsome shrubs of dense though graceful habit, and
with elegant foliage, beautiful especially in spring for
its delicate shades of green and red, and again in

autumn, when the Ivs. assume the most striking tints.
Some of the more vigorous-growing varieties, like

atropurpureum, disseclum, ornatum, and the typical
forms, are hardy even in New England, while most
of the variegated forms aremore tender. They grow best
in partly shaded situations and in well-drained, rich soil.

There are many varieties, mostly intro. from Japan-
ese gardens, of which the following are some of the
best. They may be divided into 5 groups, represent-
ing various degrees of dissection of the Ivs. :

(1) A. palmatum var. Thunbergii, Pax (A. palma-
tum, Thunb.). Fig. 93, e. Lvs. deeply 5-9-lobed or
cleft; lobes oblong-lanceolate, coarsely and doubly
serrate or incised. Var. atropurp&reum, Van Houtte
(var. n\grum, Hort.). Fig. 93, c. Lvs. dark purple,
coarsely doubly serrate. F.S. 12:1273. J.H.S. 29:342.
F.E. 14, pi. 42, 32 : 767 (habit). Var. sanguineum, Carr.,
is lighter red than var. atropurpureum. I.H. 14:526.
Var. bicolor, Koch (var. atropurpureum variegatum,
Hort.). Lvs. dark purple, with large carmine
blotches, the lobes half purple and half carmine. Var.
aureum, Nichols. Lvs. yellow. Var. versicolor,
Schwerin (A. polymorphum septemlobum versicolorum,
Van Houtte). Lvs. bright green, with large white
spots. F.S. 14:1498. Var. rdseo-marginatum,
Schwerin (A. polymorphum rbseum margindtum,
Pynaert). Lvs. small, deeply cut, with narrow pink
margin. F.S. 15:1566. I.H. 28:430. Var. crispum,
Andrd. Lvs. small, with involute margins; of dis-

tinctly upright growth. I.H. 17:43.

(2) Var. septemlobum, Koch (A. septemlobum,
Thunb.). Lvs. mostly 7-lobed; lobes broad, equally
doubly serrate. Gt. 42, p. 680. J.H.S. 29:345. Var.
rubrum, Schwerin. Lvs. large, deep red when young,
becoming almost green later. Var. reticulatum, AndriS.

Fig. 93, a. Lvs. greenish yellow, with green margin
and dark green veins. I.H. 17:18. Var. tricolor,
Nichols. Lvs. with red, pink and white spots.

(3) Var. linearilobum, Sieb. & Zucc.
(yar. scolopen-

drifblium, Hort., not Schwerin). Lvs. divided nearly
to the base; lobes linear, remotely serrate or nearly
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entire. Gt. 42, p. 681. Var. atrolineare, Schwerin
(var. linearilobum alropiirpureum, Nichols.

; var. pin-
natifdlium alropurpureum, Hort.). Lvs. dark red.

(4) Var. dissectum, Koch (A. polymorphum var.
decompdsitum, Sieb. & Zucc. A. polymorphum palma-
tifidum, Van Houtte). Fig. 93, /. Lvs. divided to the
base in 5-9 pinnatifid lobes. S.Z. 1:146 F 821 '2156
J.H.S. 29:346. M.D.G. 1902:209. F.W. 1875: GXX
III. 31:46 (suppl.). Var. ornatiun, Carr. (var. dissec-
tum atropurpureum, Hort.). Fig. 93, d. Lvs. deeply
cut,deepred. I.H.17:46. R.H. 1867:391. F.E.,pl.49
(habit) . Var. Frederici-Guilelmi, Carr. (var. pinnatifi-dum rbseo-piclum, Lem.). Lvs. finely cut, green, with
white and pink spots. I.H. 14:523. R.H. 1867:391.

(5) Var. sessilifdlium, Maxim. Lvs. deeply cut,
with very short petioles. G.C. II. 16. Of little
decorative value.

14. Sieboldianum, Miq. (A. japdnicum var. Sie-

&oWidmm,Franch.&Sav.). Small tree or shrub : branch-
lets, petioles and peduncles pubescent when young:
Ivs. 7-9-lobed, cordate or nearly truncate at the base,
2-3J/6 in. across, glabrous except on the veins beneath;
lobes ovate-oblong, acuminate, sharply serrate: corymbs
long-peduncled, nodding; fls. yellowish, small: fr.

small, glabrous or slightly pubescent, the wings spread-
ing at an obtuse angle. Japan. S.I.F. 2:45. Var.
microphyllum, Maxim. Lvs. smaller, 1^-2% in.
across. S.I.F. 2:42. This species is hardy at the
Arnold Arboretum; it is similar to A. palmatum, but
somewhat coarser.

15. jap6nicum, Thunb. Figs. 93, 6, and 94. Small
tree or shrub: branchlets, petioles and peduncles pubes-
cent when young: Ivs. 7-11-lobed, cordate, 3-6 in.

across, light green, with silky hairs when unfolding;
lobes ovate, doubly serrate: corymbs few-fld., pendu-
lous; fls. large, purple: fr. finally glabrous; wings
spreading at an obtuse angle. Japan. S.Z. 1:144.
S.I.F. 1:66. Var. macrophyllum, Schwerin. Lvs. large,
light green. Var. aureum, Schwerin. Lvs. yellow. Var.
Parsonsii, Veitch (var. filicifdlium, Hort.; var. lacinid-

tum, Hort.). Lvs. large, divided nearly to the base in
9-11 pinnatisect segms. J.H.S. 29:334. R.B. 32:197.

Section SPICATA.

16. Oliverianum, Pax. Tree, to 30 ft.: branchlets
glabrous: Ivs. 5-lobed, truncate or subcordate at the
base, glabrous, finely reticulate and lustrous beneath,
2>^-4 in. across; lobes broad, ovate, long-acuminate,
finely serrate: panicles nearly corymbose, long-pe-
duncled, glabrous; fls. whitish, small: wings of fr. spread-
ing nearly horizontally; wing with nutlet about 1 in.

long. W. China. S.T.S. 1:77. A graceful maple,
resembling A. palmatum, but larger. In young plants,
the Ivs. are often deeply cut with narrow, elongated
lobes. J.H.S. 29:356, 359 (as Acer sp.).

17. tat&ricum, Linn. Shrub or small tree, 20 ft. : Ivs.

roundish oval or oblong, cordate, sometimes slightly
lobed, 2-4 in. long, doubly serrate, nearly glabrous: fls.

in long-peduncled panicles, white: wings of fr. nearly
upright or slightly spreading, bright red in summer.
S.E. Eu., Orient. H.W. 3, p. 43. Round-headed small

tree, growing best in somewhat moist soil.

18. ginnala, Maxim. (A. taturicum var. ginnala,
Maxim.). Fig. 95. Shrub or small tree, 20 ft.: Ivs.

3-lobed, l%-3}4 in. long, glabrous, the terminal lobe

elongated, doubly serrate: fls. in long-peduncled pani-
cles, yellowish, fragrant. Manchuria, N. China, Japan.
Gt. 1877:308. S.I.F. 2:44. F.E. 17, pi. 72 (habit).
Var. Semendwii, Pax (A. Semenbwii, Regel & Herd.).
Shrub : Ivs. smaller, deeply 3- or nearly 5-lobed. Turkes-
tan. Graceful shrub, with handsome foliage, turn-

ing bright red in autumn; may be used as a substitute
for the Japanese maples where these are not hardy.

19. spicatum, Lam. (A. montanum, Ait.). MOUN-
TAIN MAPLE. Shrub or small tree, rarely 30 ft.: Ivs. 3-,
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or slightly 5-lobed, coarsely serrate, pubescent beneath,

2}^-4^ in. long : racemes rather dense, long, upright:
fr with diverging wings, bright red in summer. E.N.
Amer. 8.8.2:82,83. H.T. 328. Valuable as under-

growth; Ivs. turn yellow and scarlet in fall. Var. lacini-

atum, Jouin. Lvs. deeply and irregularly lobed and
incised.

20. caudatum, Wall. Large tree: Ivs. 5-, or some-
times 7-lobed, cordate, 3-5 in. long and about as broad,
brownish pubescent on the veins beneath

;
lobes ovate,

long-acuminate, incisely serrate: panicle upright,

cylindric, with the peduncle 5-6 in. long: fr. small, in

upright panicles; wings spreading at right angles.

Himalayas. The type is not in cult., but the two fol-

lowing varieties are: Var. ukurunduense, Rehd. (A.

ukurunduense, Fisch. & Mey. A. spicalum var. ukurun-

duense, Maxim.). Small tree: branchlets and petioles

pubescent while young: Ivs. glabrous above, pubescent
beneath, sometimes only along the veins; lobes coarsely
serrate: panicle pubescent: wings of the fr. often nearly

upright: otherwise like the type. Japan, Manchuria.
S.T.S. 1:82. S.I.F.2:43. G.C. II. 15:172. Var. mul-

tiserratum, Rehd. (A.multiserratum, Maxim. A.erbsum,
Pax). Tree, to 30 ft.; very similar to the preceding

variety, but glabrous or nearly glabrous. W. China.

21. macrophyllum, Pursh. LARGE-LEAVED MAPLE.
Tree, to 100 feet high: Ivs. cordate, deeply 3-5-lobed or

cleft, pubescent when young, pale green beneath, 8-12
in. across; middle lobe mostly 3-lobed: panicles gla-

brous, narrow, pendulous, 4-5 in. long: fr. with yel-

low, bristly hairs, wings spreading at right angles or

nearly upright, over 1 in. long. W. N. Amer. S.S.

2:86, 87. F.E. 14, pi. 44 (habit). Gn.M. 2:107 (habit).

Handsome round-headed tree, remarkable for its

large foliage; not hardy in the N.

22. pseudoplatanus, Linn. SYCAMORE MAPLE. Tree,
70 ft. high: Ivs. 5-lobed, coarsely crenate-serrate, 3J^-7
in. across, deep green above, glaucous and mostly gla-

brous beneath: racemes pendulous: fr. glabrous. Eu.,
Caucasus. Gt. 42:260, 261. H.W. 3:44, p. 39. F.S.

R. 3, p. 181. F.E. 15, pi. 47 (habit). Large tree of

vigorous growth, with large, spreading head; thrives

well even in exposed situations. Many varieties and

garden forms: Var. vill&sum, Presl. Lvs. chartaceous,

pubescent beneath. Var. erythrocarpum, Carr. Fr.

bright red: Ivs. smaller and more lustrous. R.H. 1864:

171. M.D. 1905:1. Gn. 76, p. 540. Var. purpurascens,
Pax (yars. purpiireum and atropurpiireum, Hort.). Lvs.

purplish red beneath; of robust growth. Var. Hand-
jeryi, Spaeth (var. Prim Handjery, Hort.). Lvs. pur-

plish beneath, bright red when unfolding. Var. W6r-
leei, Schwerin (var. lutescens, Hort.). Lvs. yellow. Var.

albo-variegatum, Kirchn. Lvs. with white blotches

and spots, reddish while young. Var. Leopoldii, Lem.
Similar to the preceding variety; bright rosy pink
while young. I.H. 1864:411. R.B. 1906:197. Var.

bicolor, Spaeth. Lvs. light green while young, with

yellow, finally whitish, spots. Var. tricolor, Kirchn.

Lvs. purplish while young, spotted with yellow. Var.

quadricolor, Schwerin (var. Simonii Pax, var. Simon-
Louis freres, Deegen). Lvs. with large, white spots and
also sprinkled with small dots; pink while young. Var.

nervosum, Schwerin. Habit pyramidal, of slow

growth: Ivs. marked with yellow between the veins

above, purplish beneath.

23. Heldreichii, Orph. Tree: Ivs. 5-lobed, the mid-
dle lobe divided nearly to, the outer half way to the

base, 3-5 in. across, glabrous, dark green and shining

above, glaucous beneath; lobes coarsely and doubly
serrate: panicle erect, long-stalked, ovate. 8. E. Eu.
Gt. 34:1185. G.C. II. 16:141. Var. purpuratum,
Schwerin. Lvs. intensely red beneath.

24. Trautvetteri, Medw. (A. velutinum, Hort., not

Boiss. A. insigne, Nichols., not Boiss. & Buhse). Lvs.

slightly cordate, deeply 5-lobed, 5-7 in. across, glau-

cous beneath and pubescent when young; lobes coarsely

crenate-serrate, longer than broad: panicle erect, ovate.

Caucasus. Gt. 40, pp. 26^266. G.C. II. 16:75. B.M.
6697 (as A. insigne). Similar to A, insigne, but hardier,
with smaller Ivs. and smaller panicle.

25. insigne, Boiss. & Buhse (A. Van Vdlxemi, Mast.).
Large tree: Ivs. 5-lobed, deeply cordate, 5-10 in. across,

bright green above, glaucous and at length glabrous
beneath

;
lobes about as long as broad, coarsely crenate-

serrate: panicles large, erect. Caucasus, N. Persia.

G.C. II. 7:73; III. 10:9. Remarkable for its large,
handsome foliage; not hardy in the N. Var. velutinum,
Boiss. Lvs. densely pubescent beneath. G.C. III.

10:189. Var. W61fii, Schwerin. Lvs. red beneath.

Section INTEGKIPOLIA.

26. obl6ngum, Wall. Tree, to 50 ft: Ivs. coriaceous,

oblong, entire, long but bluntly acuminate, rounded and
3-nerved at the base, glabrous, reticulate and usually

glaucous beneath, 2-7 in. long: panicle short, pubes-
cent; fls. small, greenish: wings of fr. at right angles
or horizontally spreading. Himalayas, W. and Cent.
China. Jacquemont, Voy. Inde 4:34. Var. c6ncolor,
Pax. Lvs. green beneath. Not hardy in the northern
states. In young plants, the Ivs. are sometimes lobed
at the base. J.H.S. 29:95. Recently advertised as A.
discolor; the true A. discolor, Maxim., is not in cult.

Section INDIVISA.

27. carpiniffilium, Sieb. & Zucc. HORNBEAM MAPLE.
Tree, 30 ft.: Ivs. oblong-ovate, acuminate, sharply and

doubly serrate,
nearly glabrous,
3-6 in. long: stami-
nate fls. apetalous,
in few-fld. racemes;

pistillate with pet-

als, in longer ra-

cemes. S.Z. 2:142.
G.C. II. 15:564.
Gt. 41, p. 174.

S.I.F. 1:69. J.

H.S, 29:75. G.
W.3: 615 Very
distinct, hardy
species; the Ivs.

are almost ex-

actly like those
of Carpi nus.
This is the only
species of this

section; the
other species
included here by
Pax have been
referred to other

sections, mostly
to the following (see Sargent,
Plantse Wilsonianse 1:92).

Section MACRANTHA.

28. Davidii, Franch. Tree, to
'

50 ft.: branchlets glabrous: lys.
ovate or oblong-ovate, 2J^-8 in.

long, acuminate, subcordate or rounded at base, un-

equally crenate-serrate, green beneath and rufously
villous on the veins while young, finally glabrous or

nearly so: racemes slender, pendulous, glabrous: wings
of fr. spreading horizontally. Cent. China. S.T.S. 1:83.

J.H.S. 29:86, 90. Handsome tree; hardy at the Arnold

Arboretum, the Ivs. turning bright yellow or purple in

autumn. In young plants, the Ivs. are often lobed at

the base.

29. laxiflfirum, Pax. Tree, to 50 ft.: Ivs. ovate-

oblong, with 2 or 4 short lobes near the base, 2)^-4 in.
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96. Acer saccharinum (or A. dasycar-
pum). Silver or soft maple. ( X M)

long, long-acuminate, cordate at the base, sharply
serrate, green beneath, soon glabrous: racemes slender,

pendulous, glabrous; fls. yellowish: wings of fr. spread-
ing at right angles, rarely horizontally. W. China.
Pax 35. Var. longilobum, Rehd. Lvs. distinctly 5-

lobed, upper pair of lobes long-acuminate, floccose-

tomentose on the veins beneath while young: fls. pur-
ple. W. China. More graceful than the typical form.

30. crataegif&lium, Sieb. & Zucc. Small tree, to 30 ft. :

Ivs. oblong-ovate, often with 2 or 4 lobes near the base,
2-3 in. long, acuminate, rounded or cordate at the base,

unequally serrate,
bluish gray be-

neath : racemes 5-8-

fld., glabrous: fr.

on pedicels about

J^in. long; wings
nearly horizontal.

Japan. S.Z. 1 : 147.

S.I.F. l:67.-Grace-
ful species; hardy
at the Arnold Ar-
boretum.

31. Tschon6skii,
Maxim. Small tree,
to 15 ft.: Ivs. orbic-

ular-ovate in out-

line, 5-, or rarely

7-lobed, l%-4 in.

long, light green be-
neath and rufously
pubescent on the

veins, finally gla-
brous or nearly so;

lobes ovate, long-acuminate, sharply and doubly serrate,
the middle one slightly lobed: racemes slender, few-fld.:

fr. on slender, filiform stalks; wings spreading at about
right angles. Japan. S.T.S. 1:17. S.I.F. 2:43. Grace-
ful shrubby tree; hardy at the Arnold Arboretum.

32. rufinerve, Sieb. & Zucc. Tree, to 40 ft., withstriped
bark: branches glaucous when young: Ivs. rounded at
the base, 3-lobed, 3-5 in. long, doubly serrate, ferru-

gineously pubescent on the veins beneath when young:
racemes ferrugineously pubescent: fr. short-stalked;
wings spreading at right angles. Japan. S.Z. 2 : 148.
S.I.F. 1:67. Var. filbo-limbatum, Hook. Lvs. edged
with white. B.M. 5793.

33. pennsylvanicum, Linn. (A. slriatum, Dur.).
STRIPED MAPLE. MOOSEWOOD. Tree, rarely 40 ft.:

bark greenish, striped
with white lines: Ivs. slightly

cordate, roundish-obovate, 3-lobed at the apex, 5-7 in.

long, finely serrate, ferrugineously pubescent on the
whole lower surface when young: racemes glabrous,
drooping: fr. short-stalked, in long, drooping racemes;
wings spreading at right angles. E. N. Amer. S.S.

2:84, 85. Michx. Hist. Arb. 2:17. Em. 566. H.T.
330. Handsome medium-sized tree of upright, dense

habit, with bright green, large foliage, turning clear

yellow in autumn, and attractive even in winter from
its smooth, greenish bark, striped with white. Var.

erythrocladum, Spaeth. Shoots bright red during
autumn and winter.

Section ARGUTA.

34. tetramerum, Pax. Tree, to 25 ft: branchlets

glabrous: Ivs. ovate to oblong-ovate, 2-3 J^ in. long,
acuminate, truncate or rounded and usually 3-nerved
at the base, unequally incisely serrate or sometimes
slightly lobed, . light green and pubescent beneath,
rarely nearly glabrous: staminate fls. in few-fld. sessile

racemes from lateral leafless buds; stamens 4 or some-
times 6; disk lobed; pistillate fls. in elongated racemes,
usually few-fld.: fr. slender-stalked; nutlet thick,

strongly veined. Cent, and W. China. S.T.S. 1:86.

Graceful, hardy tree, very variable. Var. lobulatum,

Rehd. Lvs. distinctly lobed, nearly glabrous. J.H.S.

29:352,355. Var. betulifaiium, Rehd. (A.betulifdlium,
Maxim.) Lvs. not, or very slightly, lobed, rounded or
cuneate at the base, glabrous or glabrescent. Var. elo-

bulatum, Rehd. Lvs. not or scarcely lobed, long-acu-
minate, rounded and 3-nerved at the base, pubescent
beneath. Intro, as A. slachyophyllum, but the true
A. stachyophyllum is a Himalayan species, not in

cult. Var. tiliifolium, Rehd. Lvs. ovate, cordate
at the base, and 5-nerved, pubescent beneath. Var.

longeracemosum, Rehd. Lvs. like in var. elobulatum:
racemes to 6 in. long, slender.

35. argutum, Maxim. Small tree, to 25 ft.: branch-
lets pubescent: Ivs. broadly ovate in outline, 5-, or

rarely 7-lobed, 2-3}^ in. long, pale green beneath and
grayish pubescent chiefly on the veins, finally nearly
glabrous; lobes ovate, long-acuminate, sharply serrate:

staminate fls. in short racemes from lateral leafless buds;
stamens 4; pistillate fls. in slender many-fld. racemes:
fr. slender-stalked, in pendulous racemes; wings spread-
ing horizontally. Japan. S.I.F. 1:69. S.T.S. 66.

Graceful shrubby tree; hardy at the Arnold Arboretum.

Section RUBRA.

36. saccharinum, Linn. (A. dasycdrpum, Ehrh. A.

eriocdrpum, Michx.). WHITE or SILVER MAPLE. Fig.
96. Large tree, 120 ft.: Ivs. deeply 5-lobed to 5-cleft,
4-6 in. long, green above, silvery white beneath; lobes

deeply and doubly serrate: fls. greenish yellow, apeta-
lous: fr. pubescent when young. E. N. Amer. S.S.

2:93. G.C. II. 1:37. Em. 556. H.T. 332. F.E. 32:443

(habit); 29:983 (habit). Ornamental tree, with wide-

spreading, slender branches, growing best in rich and
moist soil, but succeeds almost anywhere. Lvs. turn

clear yellow in fall. Many garden forms: Var. Wieri,
Schwerin (var. Wikri laciniatum, Hort.). Branches

pendulous: Ivs. deeply cleft, with dissected lobes. A
graceful variety, remarkable for its drooping branches
and finely divided foliage. M.D.G. 1903:628 (habit).

Var. heterophyllum, Pax (var. heterophyllum laciniatum,

Hort.). Upright: Ivs. deeply and unequally divided,
with narrow lobes.

Var. tripartitum, Pax.

Upright: Ivs. 3-parted.
Var. lutescens, Spaeth.
Lvs. yellow, bronze-
colored when unfojd-
ing. Var. albo-varie-

gatum, Spaeth (var.

Juhlkei, Hort.). Lvs.

spotted with white or

rosy pink.
Var.crispum,
Schweri n.

Lvs. deeply
(

cut and
crimped.
Linnscus evi-

dently sup-
posed this
species to be 97 Acer rubrum._Red Maple. (Enlarged)
the sugar
maple, and named it accordingly. He did not know
the true sugar maple.

37. rubrum, Linn. RED, SCARLET or SWAMP MAPLE.
Fig. 97. Large tree, 120 ft.: Ivs. 3-5-lobed, 3-4 in.

long, green above, pale or glaucous beneath; lobes un-

equally and crenately serrate: fls. red or scarlet, rarely

yellowish; petals 5: fr. glabrous. E. N. Amer. S.S.

2:94. Em. 557. G.C. II. 1:173. H.T. 334. Very val-

uable tree for street and park planting; attractive at

every season from its excellent habit, earliness of the
scarlet fls., bright red frs. in late spring, and the
beautiful foliage, which turns bright scarlet or orange
in autumn. Var. columnare, Rehd. Of upright, colum-
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nar habit. Var. globdsum, Rehd. Dwarf, compact:
Ivs. glaucous beneath: fls. bright scarlet. Var. Drum-
mondii, Sarg. (A. Drumnumdii, Hook. & Arn.) Lvs.

large, mostly 3-lobed, tomentose beneath: fr. bright
scarlet. Southern states. S.S. 2:95. Var. tomentdsum,
Kirchn. (A. tomentosum, Desf. A.rubrum var. fulgens,

Hort.). Of moderate growth: Ivs. 5-

lobed, pubescent beneath: fls. bright
red. Var. tridens, Wood (A. micro-

phyllum, Pax, A . semiorbiculatum, Pax) .

Lvs. 3-lobed, rather small, rounded or

rarely cuneate at the base, usually

pubescent below. On young plants and

vigorous shoots, the Ivs. are like those

of the type. S.S. 13:626. Var. magni-
ficum, Schwerin. Fall-coloring of the

Ivs. scarlet with green veins. M.D.
1910:1. The form distributed as yar.
Schlesingeri, Schwerin, does not differ

from the type.

Section SACCHARINA.

38. sficcharum, Marsh. (A. sacchdri-

num, Wang., not Linn. A. barbalum,
Michx.). SUGAR or ROCK MAPLE. Fig.
98. Large tree, 120 ft., with gray bark:

Ivs. 3-5-lobed, cordate, 3^6 in. long, with narrow and

deep sinuses; lobes acuminate, sparingly dentate, usu-

ally glaucous and glabrous beneath: corymb hairy: fr.

with slightly spreading wings, glabrous. E. N. Amer.
S.S. 2:90. Em. 558. H.T. 324. Gn. 65, p. 55 (habit).

An excellent street and shade tree of upright, dense

growth, turning bright yellow and scarlet in autumn.
It does well in almost every soil. Var. Rugelii, Rehd.

(A. Rugelii, Pax, A. sdccharum var. barbatum, Trel.).

Lvs. 3-lobed, generally broader than long, 2-5 in.

across, pale green or glaucous beneath, and at length

mostly glabrous, coriaceous
;
lobes nearly entire. Central

states. S.S. 2:91 (as var. nigrum). Var. monumentale,
Schwerin (A. nigrum var. monumentale, Rehd.). Of

upright, columnar habit.

39. floridanum, Chapm. (A. barbatum var. florida-

num, Sarg.). Tree, rarely 50 ft., with pale bark: Ivs.

mostly truncate at the base, 3-lobed, 1)^-3 in. across,

glaucous beneath, pubescent; lobes obtuse, entire or

slightly 3-lobed: corymb sparingly hairy or nearly gla-

brous: fr. sparingly villous, finally glabrous. Gulf

states. S.S. 2:91. G.F. 4:148.

40. nigrum, Michx. (A. sacchdrinum var. nigrum,
Torr. & Gray. A. sdccharum var. nigrum, Brit.).

BLACK MAPLE. Fig. 99. Large tree, 120 ft., with black

bark : Ivs. cordate, with the sinus mostly closed, gener-

ally 3-lobed, 5-6 in. across, with broad sinuses, the

sides of the blade mostly drooping, green and pubes-
cent beneath; lobes acute, entire or obtusely toothed:

fr. with diverging wings. Central states. S.S. 13:625.

H.T. 326. Similar to A. saccharum, but of duller

appearance and less dense habit

41. leucodenne, Small (A. sdccharum var. leuco-

derme, Sarg.). Tree, to 25, rarely to 40 ft., with light

gray or grayish brown bark: Ivs. 3 5-lobed, 23^ in.

across, truncate or slightly cordate at the base, bright
yellow-green and soft-pubescent beneath; lobes acu-

minate, sinuately dentate: corymbs glabrous: fr. vil-

99. Acer nigrum. Black Sugar Maple. ( X Vi>

98. Acer saccharum. Common Sugar Maple. ( x H)

lous, finally glabrous; wings wide-spreading. From N.
C. to Ga. and La. S.S. 13:624. Sometimes planted as

a street tree in Ga. and Ala.; hardy at the Arnold

Arboretum.

42. grandidentatum, Nutt. Tree, 40 ft., with dark
brown bark: petioles comparatively short:

lys.

slightly cordate, 3-5-lobed, with broad sinuses, 2-3 in.

across, pubescent beneath, coriaceous; lobes acute or

obtuse, entire or slightly 3-lobed: corymbs few-fid.,

hairy, short-stalked. Rocky Mts. S.S. 2:92 Hardy
at the Arnold Arboretum.

43. diab61icum, Koch. Tree, to 30 ft: branchlets

pubescent: Ivs. 5-lobed, cordate or subcordate, 4-6
in. across, pale green beneath and sparingly pubescent;
lobes broadly ovate-acuminate, coarsely and remotely
dentate with acute or obtusish teeth: fls. from lateral

leafless buds; staminate on long and pendulous, hairy

pedicels; sepals wholly or partly connate, petals want-

ing; pistillate in few-fld. racemes; sepals and petals dis-

tinct: pedicels of the fr. 3^-2 in. long; nutlets thick,

strongly veined, bristly; wings upright or slightly

spreading. Japan. G.C. II. 15:532. S.T.S. 1:67. Var.

purpurfiscens, Rehd. (A. purpurdscens, Franch. & Say.
A. pulchrum, Lavall6). Fls. purple: Ivs. turning red in

autumn. S.I.F. 1:65. Hardy at the Arnold Arboretum;
similar to A. pseudoplatanus, but Ivs. larger; the var.

purpurascens is to be recommended for its early-appear-

ing purple fls.

Section TEIFOLIATA.

44. nikoense, Maxim. Fig. 100. Tree, 40ft.: branch-

lets pubescent: Ifts. ovate or oblong-elliptic, short-

stalked, acute, entire or obtusely den-

tate, 2-5 in. long, villous-pubescent

beneath, petioles hairy, Ji-lJi in.

long: corymb few-fld., pubescent: fr. on

nodding pedicels i^-^in. long; nutlets

thick, hairy; wings upright, curved
inward. Japan, Cent. China. G.F.
6:155 (adapted in Fig. 100.) Gt. 41, p.

149. S.I.F. 1:68. J.H.S. 29:81. R.H.

1912:126,127. Very distinct; Ivs.

turning brilliant scarlet in autumn.

45. griseum, Pax (A. nikoense var.

griseum, Franch.). Tree, to 25 ft., with

cinnamon-brawn bark separating in

thin flakes: branchlets pubescent: Ifts.

short-stalked, elliptic or ovate-oblong,
1-2 in. long, acute, coarsely toothed with

large bluntish teeth, the lateral ones
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unequal, deeply dentate on the outer margin, entire or

nearly so on the inner, glaucous and pubescent beneath;

getioles
densely hairy: fls. rather large, in few-fld.

airy corymbs: fr. pendulous on short stalks, with the

peduncle scarcely Kin. long; nutlets thick, tomentose;
wings spreading at an acute angle. W. China. J.H.S.
29:98. R.H. 1912:127. Remarkable for its flaky

bark, resembling that of the river birch; hardy at the
Arnold Arboretum.

46. mandshuricum, Maxim. Shrub or small tree:

branchlets glabrous: Ifts. oblong or oblong-lanceolate.
2-3K m - long, short-stalked, acuminate, remotely and
obtusely serrate, glabrous, glaucous beneath; petioles

glabrous, red, 2-4 in. long: fls. in few-fld. glabrous
corymbs: fr. on stalks K-%in. long; nutlets thick,
glabrous ; wings spreading at obtuse angles. Manchuria.

Graceful maple, hardy at the Arnold Arboretum; the
red color of the slender If.-stalks contrasts well with
the dark green foliage.

Section NEGUNDO.

47. HSnryi, Pax. Tree, to 30 ft.: branchlets slightly

pubescent: Ifts. 3, elliptic, 2-3K m - long, stalked,
acuminate, entire or coarsely serrate, pale green and
pubescent beneath; petioles finely puberulous: fls.

nearly sessile, small, greenish in slender pendulous
pubescent racemes, lateral, without Ivs. or with small
Ivs. at the base: fr. glabrous, short-pediceled, in

pendulous racemes with the stalk 4-7 in. long; wings
upright or slightly spreading. Cent. China. J.H.S.

29:93, 96 (as A. sutchuenense). Hardy at the Arnold
Arboretum. It has been concluded that this and the

following species which have been hitherto referred to
the preceding section are more closely related to A.
Negundo and therefore better transferred to this section.

48. cissifdlium, Koch (Negundo cissifdlium, Sieb. &
Zucc. Crula cissifdlia, Nieuwl.). Small tree: Ifts. 3,

stalked, ovate or elliptic, acuminate, coarsely serrate,

sparingly ciliate, 2-3K in. long, light green beneath and
glabrous, or nearly so: racemes slender, many-fld., pu-

100 Acer nikoense. ( X }-i)

bescent; pedicels less than J^in. long; sepals and petals
4, small: fr. in pendulous racemes; wings slightly

spreading. Japan. S.I.F. 2:41. Handsome, round-
headed tree, with slender, spreading branches and
graceful bright green foliage, turning orange-yellow
and scarlet in autumn; hardy at the Arnold Arboretum.

49. Negundo, Linn. (Negundo fraxinifblium, Nutt.
N. aceroides, Mcench. Rulac Negtindo, Hitchc.).
ASH-LEAVED MAPLE. Box
ELDER. Fig. 101. Large
tree, 70 ft.: Ivs. pinnate;
Ifts. 3-5, ovate or oblong-
lanceolate, coarsely ser-

rate or 3-lobed, mostly
glabroys, 2-5 in. long: fls.

before the Ivs.; staminate
fls. in pendulous corymbs,
pistillate fls. in pendulous
racemes. E. N. Amer.
S.S. 2:96. Michx. Hist.

Arb. 2:18. H.T. 336

Large, rapid-growing tree

of spreading habit, thriv-

ing best in moist and rich

soil. Much prized in the

W., where it withstands cold and
dryness. Largely used for shelter-

belts and for planting timber-
claims. Var. calif6rnicum, Sarg.

(A. calif6rnicum, Dietr. Negundo
califdrnicum, Torr. & Gray).
Branches pubescent when young:
Ifts. 3, of firmer texture, densely
pubescent beneath: fr. not con-
stricted at the base. W. N. Amer.
S.S. 2:97. Nutt. N. Amer. Sylv.
2 : 72. Var. pseudo-californicum ,

Schwerin (A. califdrnicum, Hort.
A. Negundo var. californicum,
Kirchn.). Branches green, bloomy;
of vigorous growth. Var. viola-

ceum, Kirchn. (A. Icalifornicum,
Hort.). A vigorously growing
form : branches purplish with

glaucous bloom or finely pubes-
cent when young. Var. argenteo-
variegatum, Bonamy. Lvs. with
broad white margin. Probably
the most effective of all variegated hardy trees. F.S.

17:1781. Gn. 68, p. 402 (habit). G. 2:37; 11:97

(habit). Var. aureo-variegatum, Booth (var. aureo-

macul&tum, Schwerin). Lvs. spotted with yellow.
Var. aureo-marginatum, Dieck. Lvs. with yellow mar-

gin. Var. auratum, Spaeth (var. califdrnicum aureum,
Hort.). Lvs. yellow. R.B. 1906:197. Var. crispum, G.
Don. Lfts. curled. These horticultural varieties may
be grafted on common box elder seedlings. Box elder

also grows from hardwood cuttings, like the grape.
Two new forms have been recently described as new
species by Britton: A. interior, distributed from Al-

berta and Mont, to Ariz, and New Mex. (B.T. 655),
and A. Kingii (B.T. 656), from Utah; they are closely
allied to var. californicum, but differ in their glabrous

foliage; in the first the wings of the samara are adnate
to the nutlet only to or above the middle; in the sec-

ond the wings reach the point of union of the nutlets.

A. acumindtum, Wall. (A. caudatum, Brandis, not Wall. A.

sterculiaceum, Koch, not Wall.). Allied to A. argutum. Tree: Ivs.

3-lobed, 3^4 Ji in. long, glabrous and light green beneath; lobes

long-acuminate, and doubly serrate: wings of fr. spreading at a

right angle. Himalayas. G.C. II. 15:364 (as A. caudatum).
Tender at the Arnold Arboretum. A. ambtffuum, Dippel. Allied

to A. pictum. Lvs. pilose beneath : fls. and fr. unknown. Doubtful

species of unknown origin. A. dmplum, Rehd. Allied to A. longipes.

Tree, to 35 ft.: Ivs. 5-lobed, 4-7 in. broad, glabrous: corymb nearly
sessile, 5-6 in. across. Cent. China. A. barbintrve, Maxim.
Allied to A. argutum. Shrubby tree: Ivs. 5-lobed, coarsely serrate:

pistillate racemes usually 7-fld.: fr. larger. Manchuria. S.T.S.

Raceme of young
fruit of box elder.
Acer Negundo. (Nat.
size)
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1:86. A. B6sti\ t Spach. Probably hybrid. A. raonspessulanumX
tataricura. A, brevilobum, Hesse=A. parviflorum. A. caesium,
Wall. Allied to A. insigne. Tree: Ivs. 5-lobed, glabrous, whitish
beneath, 6-8 in. across; lobes acuminate, obtusely crenulate-ser-
rate. Himalayas. Not hardy N. A. capillipes, Maxim. Allied to

A. rufinerve. Tree, to 30 ft.: Ivs. 3-lobed, glabrous beneath, red

when unfolding, 3^-5 in. long: fls. on slender stalks about Hin.
long. Japan. S.T.S. 1 : 16. Not perfectly hardy at the Arnold
Arboretum. A. cauddtum, Brandis A. acuminatum. A. cin-

erdscens, Boiss. Shrub or small tree: lys. 3-lobed, H~2 in. long.

Similar to A. monspessulanum. Persia. A. coridceum, Tsch.

(A. creticum, Tratt. A. polymorphum, Spach). Probably A.

creticum X pseudoplatanus. A. crdssipes, Pax. Supposed to be a

hybrid between A. obtusatum and A. pennsylvanicum. A.

crdssipes, Hesse=A. parviflorum. ,4.. creticum. Linn.=A. ori-

entale. A. creticum, Tratt. =A. coriaceum. A. Dieckii, Pax (A.

platanoides var. integrilobum, Zabel). Similar to A. platanoides,
but lobes entire; probably A. Lobelii x platanoides. A. distylum,
Sieb. & Zucc. Allied to A. oblongum. Tree: Ivs. ovate, 5-7 in. long,

cordate, crenately serrate, light green and lustrous beneath. Japan,
G.C. II. 15:499. S.I.F. 2:41. J.H.S. 29:76. X. Durettii, Pax.

Probably A. monspessulanum X pseudoplatanus. A. eridnthum,
Schwerin. Allied to A. caudatum. Small tree: Ivs. 5-lobed, 2-3 Yi

in. long, lobes broad, unequally and simply serrate, nearly glabrous
beneath: fls. with densely villoua disk. W. China. S.T.S. 1:80.

A. F&rgesi, Franch. (A. Uevigatum var. Fargesii, Veitch). Allied

to A. oblongum. Tree, to 30 ft.: Ivs. coriaceous, lanceolate-ob-

long, 2-3 Yz in. long, narrowed at the base, penninerved, glabrous,

light green beneath, not reticulate. W. China. J.H.S. 29:91.

A. flabelldtum, Rehd. Allied to A. Oliverianum. Tree, to 30 ft.:

Ivs. 7-lobed, deeply cordate, 3-5 in. across, light green beneath
and villous along the veins. Cent. China. S.T.S. 1 : 81. A,

Franch&ii, Pax. Tree, to 15 ft.: Ivs. 3-lobed; slightly pubes-
cent beneath or glabrous at maturity and light green, 3-4 in. long;
lobes broadly ovate, acute, remotely toothed: fls. in short pubes-
cent racemes from lateral leafless buds, with the Ivs. : fr. with
the wings spreading at right angles or less, nutlets thick, hairy:
winter-buds with numerous imbricate scales. Cent. China. S.T.S.

1:87. Belongs to the section Lithocarpa. A. fulvescens, Rehd.
Allied to A. pictum. Tree, to 60 ft.: Ivs. usually 3-lobed. 2-4
in. across, beneath covered with a yellowish or fulvous pubes-
cence. W. China. Hardy at the Arnold Arboretum. A. hetero-

phyllum, Willd.=A. orientale. A. Hookeri, Miq. Allied to A.
Davidii. Tree, 60 ft.: Ivs. cordate-oblong, serrate, 4-6 in. long,

quite glabrous beneath. Himalayas. A. hybridum, Spach. Prob-

ably A. italum X pseudoplatanus. A, hybridum, Baudr.=A.
Boscii.' A. kevigcUum, Wall. Allied to A. oblongum. Small tree:

Ivs. oblong, nearly entire, attenuate at the base, penninerved,
green beneath. Himalayas, China. A, Isevigdtum, Hort. = A.
acuminatum. A. Lobelii, Ten. Allied to A. cappadocicum.
Branches glaucous: Ivs. rounded at the base; lobes mostly undu-
lated, abruptly pointed. Italy. A. Maximowiczii, Pax (A. urophyl-
lum, Maxim.). Allied to A. Tschonoskii. Small tree: Ivs. 3-5-lobed,

doubly serrate, the middle lobe much elongated, long-acuminate,
glaucescent beneath, glabrous, 2-3 in. long: fr. slender-stalked;

wings spreading at an obtuse angle. Cent. China. S.T.S. 1:84.

A. Mdyrii, Schwerin. Allied to A. cappadocicum and A. amplum.
Tree with smooth bark: Ivs. usually 3-lobed, glabrous, 3 in. across;
lobes very broad, long-acuminate: wings of fr. upright, incurved.

Japan. A. mexicdnum, Pax (Negundo mexicanum, DC. A. ser-

ratum. Pax). Allied to A. Negundo. Lfts. 3, pubescent beneath,
densely serrate: fr. glabrous; wings spreading at an acute angle.
Mex. A.micrdnthum, Sieb. & Zucc. Allied to A. Tschonoskii. Shrub
or small tree: Ivs. 5-7-lobed; lobes incised and doubly serrate, gla-
brous: fls. and fr. small. S.Z. 1:141. S.I.F. 2:44. A.neapolitanum,
Ten.=A. obtusatum. A. neglectum, Lange (A. zoeschense, Pax).

Probably A. campestre X Lobelii. Var. Annae, Schwerin. Young Ivs.

deep red, later olive-green. M.D. 1908:1. A. obtusdtum, Waldst. &
Kit. (A. neapolitanum, Ten.). Allied to A. Opalus. Small tree or
shrub: Iva. 5-lobed, pubescent beneath, about 4 in. across; lobes

broad, often rounded, obtusely denticulate: wings of fr. spreading
at a right angle or less. S. Eu., N. Afr. H.W. 3, p. 47. Tender at
the Arnold Arboretum. A. orientale. Linn. (A. creticum, Linn. A.

sempervirens, Linn. A. heterophyllum, Willd.). Allied to A. mon-
spessulanum. Shrub, 4 ft.: Ivs. nearly evergreen, short-stalked,
orbicular or oval, entire or 3-lobed, 1A~1 1A in. long, glabrous.
Orient. A. parviflorum, Franch. & Sav. (A. crassipcs, Hesse, not
Pax. A. brevilobum, Hesse). Allied to A. caudatum. Tree: Ivs.

3-5-1obed, pubescent beneath, 4-6 in. across; lobes broadly ovate,
acute, doubly serrate: wings of fr. spreading at an obtuse angle.

Japan. S.I.F. 2:42. Not quite hardy at the Arnold Arboretum.
A. pectindtum, Wall. Allied to A. pennsylvanicum. Tree: Iva.

3-lobed, setosely serrulate, 2 %-3 % in. across, the middle lobe

elongated, acuminate. Himalayas. G.C. II. 15:365. A. Perdnai,
Schwerin. Supposed hybrid of A. Opalus X monspessulanum.
Originated at Vallombrosa near Florence. A.robustum, Pax. Allied

to A. palmatum. Small tree: Ivs. 7-9-lobed, cordate, 3-4 in. across,

glabrous beneath except the tufts of hairs in the axils of the veins;
lobes ovate, acuminate, sharply serrate: wings of fr. nearly hori-

zontally spreading. Cent. China. A. rotundilobum, Schwerin
(A. barbatum. Booth, not Michx.). Possibly A. obtusatum X
monspessulanum. A. Schwerinii, Pax. Affinity doubtful. Lvs.

coriaceous, ovate-oblong, cordate, undivided or 3-lobed, glau-
cous beneath, soon glabrous, 5-7 in. long: fls. and fr. unknown.
Probably from the Himalayas. Var. marmoraium, Schwerin, has
the Ivs. variegated with light green. Var. monophy'llum, Schwerin,
has the Ivs. 23^ in. long. A. sempeTvirena, Linn.=A, orientale.

A. serrdtum, Pax=A. mexicanum. A. sikkimenae, Miq. Allied

to A. Davidii. Tree: Ivs. cordate-ovate, coriaceous, long-acu-
minate, quite glabrous, entire or serrulate, 4-7 in. long: wings of fr.

spreading at a right angle. Himalayas. A. sinenne, Pax. Allied

to A. Oliverianum. Tree : Ivs. 5-lobed, cordate or sometimes
truncate, glaucescent beneath, glabrous, 3-6 in. long; lobes ovate,
acuminate, sparingly appressed-serrate : panicle elongated: wings
of fr. spreading horizontally. Cent. China. S.T.S. 1:78. J.H.S.
29:92. A. tterculidceum. Wall. (A. villosum. Wall.) Allied to A.
Franchetii. Tall tree: Ivs. 3-5-lobed, cordate, 6-8 in. acroas,
tomentose below, coarsely serrate: racemes from lateral leafless

buds: fr. in long pendulous racemes, often branched at the base;
wings of fr. nearly upright. Himalayas. A. autckuenense, Franch.
(A. sutchuense, Pax). Allied to A. mandshuricum. Small tree:
Ifts. 3, oblong-lanceolate, unequally serrate, glaucous beneath.
1M-3 in. long: corymb many-fld. t rather dense. Cent. China.
S.T.S. 2:112. Probably not in cult.; the plant figured by
Veitch under this name is A. Henryi. A, tegmentdsum, Maxim.
Allied to A. pennsylvanicum. Lvs. 3-4 in. long, glabrous beneath;
lobes short: fls. small. Manchuria. G.C. II. 15:75. A. trlfidum,
Hook. & Am. Allied to A. tataricum. Small tree: Ivs. coriaceous,
cuneate-obovate, 3-lobed, glaucous beneath, glabrous, 2-3 in.

long; lobes entire. China, Japan. S.Z.2: 143. A. uropkyllum,
Maxim.=A. Maximowiczii. A. Veitchii, Schwerin. Possibly
A. cratcegifolium xrufinerve. A. villdsum,Wa\l.=A, sterculiaceum.

A. Wtlsonii, Rehd. Allied to A. Oliverianum. Tree: Ivs. 3-lobed,
light green beneath, glabrous, 3^-4 in. across; lobes ovate to
oblong-ovate, acuminate, entire, or sparingly serrate: panicle
elongated: wings of the fr. spreading at a right angle. Cent. China.
S.T.S. 1:79. A. zceachense, Pax=A. neglectum.

ALFRED REHDER.

ACERANTHUS (Acer, maple, and anthos, flower, in

allusion to the maple-like flowers). Berberidacese.

BARRENWORT. A genus of 4-6 species of slender,

hardy, herbaceous perennials from Temp. Asia and
Algeria, related to the native twin-leaf, Diphylleia. Fls.

variously colored, racemose; sepals 7-8, petaloid, the

102. Achillea MiUefolium var. rubrum.

outer ones smaller than the inner; petals flat: Ivs.

solitary. Not commonly cult, and the following seen

only in botanic gardens.
A. diphyllus, Morr. & Decne. (Epimedium diphyllum, Lodd.).

Plant rhizomatous: Ifts. obliquely cordate, green above, glaucous
beneath: fls. small, bluish white. Japan. B.M. 3448. L.B.C.

N. TAYLOR.
ACHANIA: Malvaviscus.

ACHILLfeA (its virtues said to have been discovered

by Achilles). Compdsitse. Includes Ptarmica. About
100 species, some of which are hardy herbaceous bor-

der and alpine perennials of easy culture.

Leaves simple or compound, often ternate: fl.-heads

small, corymbose or racemose; receptacle nearly flat
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or convex, chaffy; ray fls. pistillate, fertile, the rays
white or pink; disk fls. perfect, fertile,

Most of the achilleas can be grown in ordinary gar-
den soil, preferring open sunlight and well-drained

situations. Some are alpine or

sub-alpine and require rock-

garden conditions. These are

indicated under the individual

species. Dwarf kinds make
carpets in dry, sunny places;

large kinds suitable for wild

gardens.
Propagation in spring by

division, cuttings and seeds;

chiefly by the first method and

easily accomplished.

A. Rays about 5, except in
double forms, half as long
as the ovate-oblong invo-

lucre; fls. white, red, or

yellow.

B. Fls. white or red.

103. Achillea filipendulina.

(Plant

Millefolium, Linn. MILFOIL.
YARROW. Height 1-3 ft.: Ivs.

bipinnately parted, segms.
linear, 3-5 cleft: fls. in flat

corymbs. June-Oct. Eu.,Asia,
Amer. Common in past-
ures. Less commonly
cult, than vars. rftbrum

(Fig. 102) and rdseum,
with red or purple fls.

BB. Fls. yellow.

Tournef6rtii, DC. (A.

xgyptlaca, Linn. ) . Height
12-18 in.: Ivs. pinnati-
sect

; segms. roundish,

coarsely toothed: fls.

pale yellow. June-Oct.
Greece.

filipendulina, Lam. f . I .

Eupatorium, Bieb.). Fig.
103. Height 4-5 ft.: st. erect, furrowed, glandular
spotted and almost hairy: fls. yellow in dense, convex

compound corymbs, often 5 in. across. June-Sept.
Orient. Needs staking.

holosericea, Sibth. & Sm. Similar to preceding, but
not glandular spotted: fls. as in A. filipendulina, but

corymbs simple, terminal, and the petals scarcely as

long as the bracts of the involucre. Mts. of Greece.

Summer. More suitable to semi-alpine situations

than A. filipendulina.

tomentosa, Linn. A woolly, carpet-like plant for

rockeries. Height 8-10 in. Eu., Orient, N. Amer. B.M.
498. Gn. 52, p. 421.

AA. Rays 6-20, as long as or longer than the rotund or

campanulate involucre', fls. white.

B. Lvs. not divided.

Ptarmica, Linn. (A. macrocephala, Pill. & Mitterb.).
SNEEZEWORT. Height 1-2 ft.: Ivs. serrate: fls. in

loose corymbs; all summer. North temperate regions.
Its full-double var. The Pearl (Fig. 104) is much used
for cut-flowers and in cemeteries, and is one of the most

popular of all hardy herbaceous plants. There are

many other varieties.

lingulata, Waldst. (A. buglossis, Hort.). A stiff, sim-

ple-stemmed, perennial, simulating A. Ptarmica, but

hairy: Ivs. broadly spatulate, the petiole long-attenuate
and dotted: heads corymbose, the fls. numerous;
petals 34 times as long as the involucre. Sub-alpine.

Hungary and southward. Summer.

sibirica, Ledeb. (A. mongolica, Fisch. A. Ptarmi-

cotdes, Maxim.). Denser than the last, more erect and
rigid: height lJ^-2 ft.: fls. larger and in more compact
corymbs. July-Sept.

grandiflora, Bieb. A smooth and erect perennial:
Ivs. narrowly linear, narrower than in any of the

Ptarmica group, distinctly serrulate : corymbs simple or

sometimes loosely branched, the peduncles 4-5 times

longer than the head; fls. white, large and more showy
than most of the genus, longer than the bracts of the
involucre. Sub-alpine and scarcely good for ordinary

garden conditions. Caucasus. June, July.

BB. Lvs. deeply divided.

macrophylla, Linn. Height 3 ft.: Ivs. long, broad.

July. Alps. Gn. 52, p. 421. Better suited to shrub-

bery than to herbaceous border.

Clavense, Linn, (commonly spelled A. Clavennx.

A. argenlea, Hort., not Lam.). Dwarf, tufted, hoary
alpine plant; height 10 in.: Ivs. dentate at apex;

segms. obtuse: fls. spring and summer. Eu. B.M.
1287. Gn. 52, p. 421. Thrives in sand.

A. Agerdtum, Linn. Fls. yellow. Eu. A. ageratifblia, Benth.
& Hook. (Anthemis Aizoon). Tufted, woolly, silvery gray: fls.

white. May, June. Alps. -A. asplenifftlia, Vent. Lvs. pinnate,
smooth: fls. white. There is a rcd-fld. form. N. Amer. A. atrata,
Linn. Dwarf, tufted, aromatic: radical Ivs. petiolate; cauline Ivs.

pinnatisect: fls. white. Alps. A. aiirea, Lam. Fls. golden yellow,
the seeds stipitate: Ivs. woolly. Aug., Sept. S. Eu. = Chry-
santhemum achilleffifolium (which see). A. decoldrans, Schrad.
Lvs. undivided: fls. pale yellow. July. Eu. A. Herbardta, All.

Dwarf, tufted, aromatic alpine: Ivs. undivided, serrate: fls.

white. May, June. A. ligitstica, All. Lvs. pinnatind: fls. white.

Eu., Orient. A. moachdta, Jacq. Lvs. smooth, pinnately parted,
lobes uncut: fls. white. Eu. A. nana, Linn. Dwarf, hairy,

woolly, aromatic: Ivs. pinnatisect: fls. white. Spring. Eu. Used
in making Chartreuse. A. otlorala. Linn. Lvs. pinnatisect; lobes

cut: fls. white. A. pectinata, Willd. Fls. pale yellow. A. rupts-
tris t Huter. Lvs. %in. long, linear-spatulate, entire. S. Italy.

B.M. 6905. A. santolinoides. Lag. I ft.: Ivs. pinnatisect, hairy-

woolly: fls. white. July. Spain. A. serrata, Retz. Lvs. pinnatifid,

woolly: fls. white. Siberia(?). A. Siehana, Hort. Fls. golden yel-

low, fragrant. Asia Minor. .A- umbellala, Sibth. Very woolly
rock plant, 4-5 in.: Ivs. pinnatifid; lobes oblong, bluntish, entire

or serrate: fls. white. June. Greece. A. nmweo, Stein. Lvs.

pinnately parted: fls. white. June-Aug. Eu. Other trade names
are A. corymbttsa, A. transyltdnica and A. Huteri; none ia

known in hort. or botanical literature.
j^ TAYLOR t

ACHIMENES (Greek, cheimaino, to suffer from

cold). Including Scheeria. Gesnerdcex. Greenhouse

herbs, allied to gloxinias, native to tropical America,

grown for bloom in late spring and in summer.
Plant upright,

erect, or drooping:
Ivs. opposite or
whorled, serrate or

toothed, mostly
hairy: underground
sts. scaly and catkin-

like, and simi-

lar growths
sometimes in

v

the axils of the\
Ivs: fls. axil-

lary; 5 calyx-
lobes narrow
and short; corolla-

tube cylindrical and
limb spreading; an-
thers 4, connivent in

the tube, and a rudi-

ment of a fifth sta-

men; style long, usu-

ally exserted, the stigma dilated or obscurely 2-lobed.

Perhaps 40 species.
The garden achimenes are much confused by hy-

bridization, and it is doubtful whether any of the pure
species are in general cultivation in this country. Years

ago, the small red-flowered types (of the coccmea sec-

tion) were frequent, but modern evolution has proceeded
from the broad-flowered purple species. The species

104. Achillea
Ptarmica var.

The Pearl.
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105. Achimenes; tubers of

the coccinea section.

described further on seem to have contributed most

largely to the present garden forms. Some of the best

species are A. longiflora, purplish blue; A. longiflora

var. alba maxima, the best white kind; A. patens var.

major, a large flower of purplish rose; A. pedunculata,

orange; A. heterophylla, tubular, a fiery orange at one

end and blazing yellow at the other. There are many
named varieties, some of the names being Latin in

form. In the grandiflora

group the tubers or bulbs

are clustered; in the longi-

flora group the tubers are

pear-shaped bodies, growing
on the ends of root-like

rhizomes. The coccinea

(Fig. 105) and hirsuta

groups are late bloomers.

The rhizomes of achi-

menes should be removed
from their winter quarters
and spread out thinly in

boxes, using a size some 3

inches deep, and a light

open mixture of leaf-mold

and sand to start them in.

The lower, inch in the box
should be covered with some
material that will act as

drainage; then cover with

an inch or so of the compost,
and spread out the rhizomes

on this and cover with half

an inch of the mixture which
has been passed through a half-inch mesh sieve. Place

in a moist house in a temperature of 60 to 65 F. and
water sparingly until the young growths appear. When
these are some 2 inches high, they should be lifted

from the boxes with the material that is attached to

the roots and potted up into 5- or 6-inch pots or 8-inch

pans, spacing them equally, and using some ten to

fifteen growths for each pot or pan. The material used

for this potting should be rich in humus and of a very

open porous nature, so as to provide free access of air

to the roots and at the same time allow any excess of

water to pass away freely. A useful mixture for this

purpose is equal parts of loam, leaf-mold and sand.

About one-third the depth of the pots or pans should

be occupied with drainage. All the rhizomatous forms

of achimcnes are shallow-rooting, so that there is no

advantage in using large and deep pots. This method
of stalling the rhizomes first and then potting those

that have been started together, is much to be prefer-

red to potting them up directly into the flowering

sizes, which method, however, is practised by many
cultivators. The advantage of the method advised is

that all the pots are filled regularly with growths of

equal size and vigor, whereas in the other and older

method the rhizomes often start irregularly and the

pots are only partially filled with growths. After pot-

ting up, the pots should be replaced again in the same
house as the rhizomes were started in, and kept shaded

from all hot sun. From this period onward, growth is

rapid and care must be taken not to allow any of them
to suffer for want of moisture at the roots, or failure

will ensue. When the plants are 6 or 8 inches high,

feeding with weak liquid manure should begin, and
should be continued regularly until the plants show

signs of exhaustion after flowering. When the flowers

appear, the plants should then be removed to a some-

what drier airy greenhouse, kept at a temperature of

about 50 F., where they will remain until the flower-

ing season is over. They may then be removed to a

greenhouse or coolframe to ripen up. The water-sup-

ply should be gradually reduced until the plants die

down. The best method of storing the rhizomes is to

shake entirely out of the old soil, mix them up in a box

of sand, and keep them entirely dry in a shed which
does not fall below a temperature of 45 F. until the
time comes round for starting them again in March or

April. Propagation is readily effected by means of the
rhizomes. Each of these may be used for forming one
or many plants. Some of the kinds form numerous
scaly buds or short rhizomes in the axils of the upper
leaves; these may be saved and treated in exactly the
same way as the underground rhizomes for propaga-
tion. Cuttings of any of the sorts root readily in a
moist warmhouse in summer-time. Every node may
be used for stock and the parts may be inserted with-
out removing the leaves. All members of the genus,
including the numerous garden forms, are of the easiest

possible culture, and there are few greenhouse plants
that will furnish such a display of flowers at such a
little cost in time and attention. Some of the forms
of weak habit make charming subjects for growing as

basket plants. (C. P. Raffill.)

A. Fls. colored, the lube usually not more than twice the

length of the limb.

B. Blossoms small, red, scarlet, or orange the limb narrow
and sometimes not much spreading.

ocellata, Hook. Rhizomes small and tuberous: st.

1-2 ft. : Ivs. rich green above and purple beneath, ovate,

strongly serrate, with conspicuous purplish petioles:
fls. small, 1 in. long, broad-tubed, spotted with black

and yellow, the lobes short and obtuse and well sepa-

rated, drooping on reddish peduncles. Panama. B.M.
4359. Fine for foliage.

coccinea, Pers. Fig. 105. Height 1-2 ft.: st. reddish:

Ivs. 3-whorled or opposite, green, ovate-acuminate,
serrate: fls. small, scarlet, the corolla twice longer than

the erect lanceolate parted calyx on short peduncles.
Minute Ivs. often borne in the axils. Blooms late.

Jamaica. One of the older types.

heterophylla, DC. (A. ignescens, Lem. A. Ghies-

brechtii, Hort.). Root fibrous: st. 1 ft. or less, dark pur-

ple, somewhat hairy: Ivs. ovate-acuminate, stalked, ser-

rate, the 2 of each pair usually unequal in size: fls.

solitary, on peduncles somewhat longer than the lf.-

stalks, long-tubular and slightly curved, with a narrow,

nearly equal flar-

ing limb, rich

scarlet, yellow
within. Mex.
B. M. 4871
This species has

tubers like those

of the grandi-
flora section.

pedunculata,
Benth. Rhi-
zomes scaly: st.

\]/f-1 ft., hairy,

reddish, tuber-

bearing: Ivs.

opposite, small,

ovate, sharply
serrate, green,

hairy, on short

reddish stalks:

fls. medium size,

drooping and dilated upwards, yellow-red with dark

markings and a yellow throat, the limb comparatively
short; on long (4-5 in.) bracted sts. Guatemala. B.M.
4077.

BB. Blossom large, with wide-flaring limb, mostly violet in

main color.

longiflfira, DC. (A. Jaureguia, Warsez.). Fig. 106.

Rhizomes root-like and filiform, producing pear-shaped
tubers at their ends: st. 1-2 ft., hairy: lys. opposite or

3-4-whorled, ovate-oblong, serrate, hairy, paler and

106. Achimenes longiflora. (XH)
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sometimes tinted beneath : fls. solitary, the corolla sal-

ver-shaped, with a long and graceful tube; the limb
very large and widely spreading, violet-blue and whit-
ish beneath, the lowest segm. sometimes divided.
Guatemala. B.M. 3980. P.M. 9:151. A popular blue
type. Var. dlba maxima, Hort. Fls. large, white.

grandifldra, DC. Fig. 107. Lvs. mostly larger than
in last, rusty below: fls. often more than one from
an axil, very large, distinctly red-tinged. Mex. B.M.
4012. A popular red or wine-colored type.

patens, Benth. Height 1-1 > ft.: Ivs. unequal,
ovate-acuminate, hispid

and serrate: fls. violet-blue,
with downy calyx, tube shorter than spreading crenate
limb. Var. major, Hort. Large-fld. Mex.
AA. Fls. pure white, the tube 3-4 times the length of the limb.

tubifldra, Nichols., Suppl. p. 483 (Gloxinia tubiflora,
Hook. Dolichodeira lubiflora, Hanst.). St. short, with
opposite oblong-
acuminate, crenate,

short-petioled Ivs. :

fls. 4 in. long,
curved, gibbous at
the base, the tube

downy, the pedicels

opposite and 2 in.

long. Argentina. B.
M. 3971 Tubers
solid, much like a
potato.

A. amdbilis, Decne.=
Nfiegelia multiflora.
.1- atrosangutnea, Lindl.
==A. foliosa. A. cdn-
dida, Lindl.= Dicyrta
Candida. A. cupreata,
Hook.=Episcea cupre-
ata. A. folidsa, Morr.
Lvs. cordate, unequal:
fls. crimson, with sac-
cate tube 1 in. long,
with narrow limb. Gua-
temala. A. gloxinioe-

flttra, Forkel. =Gloxinia
glabrata. A. hirsuta,
DC. Loose grower: st.

bulbiferpus: fls. rather

large, with swollen tube
and oblique limb, rose,
with yellow and spotted
throat. G u a -

temala. B.M.
4144. P.M. 12:
7. Once popu-
lar. A. Kleti,
Past. Dwarf:
fls. pink -pur-
ple. P.M. 16:
289. Form of A.
longi flora. A.
UtnAta, Hanst.
(Scheeria lan-

ata, Hanst.).
Woolly or
white-hairy: fl. pinkish or lilac, large and showy. Mex. B.M. 4963

. (alt. to 4954). A. multiflAra, Gardn. Hairy: Ivs. broad-ovate: fls.

blue, fringed. Brazil. B.M. 3993. A. plcta, Benlh.=Tydea picta.
A. Ttism, Lindl, Fls. pink or rose, the peduncles many-fld.

Guatemala. A. fichetrii, Hemsl. (Scheeria mexicana. Seem.).
Erect, with purple or blue, large and showy fls. Mex. B.M. 4743.

A. Skinneri, Gord.,=A. hirsuta. Garden forms and hybrids are
A. floribunda, A. intermedia, A. J&yii, A. Mountfdrdii, A. ntege-
lioides, A. n&na, A. wniista (P.M. 15:121), A. VerachaffeUii.

L. H. B.

ACHLYS (the goddess of obscurity). Berberidacex.

Hardy herbaceous perennial allied to the may-apple,
and sometimes so called where wild. Lvs. all radical,
with 3 Ifts.: fls. minute, apetalous, numerous, spicate,
on a slender scape: fr. very small, at first pulpy but
becoming dry. Species 2, one of them Japanese.

triphylla, DC. Rootstock terminated by a strong,
scaly winter-bud: Ivs. 1 or 2, on petioles 1 ft. or more
long; Ifts. fan-shaped, sinuate-dentate, 2J^x5 in.:

scape 1 ft. long: spike 1 in. long. Spring. Calif, to
Brit. Col., in shady woods. An interesting and delicate

plant. Intro. 1881.

107. Achimenes grandiflora. ( X K)

ACHRAS: SapodiUo.

ACHYRANTHES: Iresine.

ACIDANTHERA (from akis, a cusp, and anthera,
an anther, in allusion to cuspidate anthers). Iridacex.
Tender herbaceous perennials.

Leaves many, linear, ensiform, 1-1 J^ ft. long: spikes
3H5-fld., simple, lax: fls. long-tubed, the tube slightly
dilated upwards; stamens unilateral, inserted at or
below the throat: corms roundish, flattened, covered
with a matted fiber. Natives of Trop. and S. Afr.,
and intermediate between Gladiolus and Ixia.
The propagation is by seed or by the numerous corms.

tricolor, Hochst. Fig. 108. St. 15-18 in.: fls. cranny
white, blotched chocolate-brown within, fragrant:
corms Y<f-\ in. diam. Abyssinia. G.F. 1:48(5, 487
(adapted in Fig. 108). Gn. 47:343. G.C. III. 20:393.
Mn. 8:11. Requires a somewhat stiffer soil than the
tender species of gladiolus. May be grown in a tub
outdoors during summer, and flowered within during
Oct. Several corms in a large pot give good results.
Corms should be dried as soon as lifted, to prevent rot.

A. aii[uinocliAlis, Baker. St. 3^ ft., stout, stiffly erect: Ivs.

strongly ribbed: fls. about 6 in a distichous spike, the tube 5-6 in.

long, white, blotched crimson or purple within: corms large.
Sierra Leone. B.M. 7393. May be a stronger-growing and more
tropical form of the above. Requires warmhouse culture. A.
cdndida, Rendle. A slender, erect, leafy herb: fls. white, very sweet-
scented. Trop. E. Afr. B.M. 7879.

N. TAYLOR.!

ACINETA (immovable, referring to the jointless lip).
Orchidacex. Epiphytic hothouse orchids.

Pseudobulbs conic or ovate, with the large plicate-
veined Ivs. articulated to the summit: fls. fleshy,
borne in pendulous racemes on lateral leafless scapes;
sepals broad, equal, finally somewhat spreading;
petals similar to the sepals but smaller; lip fleshy,
continuous with the base of the column, the middle
lobe continuous or articulated, entire or 3-lobed;
pollinia 2. About 10 species, distributed from Mex.
to northern S. Amer.
These plants require a warm house and plenty of

moisture during the growing season, with a decided
rest, to make them flower. They need to be culti-

vated in wooden baskets and suspended from the roof
of the house, as the flower-spikes are always produced
from the base of the bulbs and there should be no
hindrance in the way of crocks to prevent their egress.
The rooting material may be peat fiber only, and not a
great quantity under the plants, but plenty around
them. With basket culture of orchids, it is very neces-
sary, once a week in the growing season, to take the
plants down and give a soaking by immersion, in addi-
tion to the ordinary spraying overhead from day to

day; in this way alone can one be sure of the proper
growing conditions. In winter, much less water is

required. Propagation is by division of the plants in

spring. (Orpet.)

B4rkeri, Lindl. (Peristeria Bdrkeri, Batem.). Fig. 109.
Pseudobulbs conic, 4-5 in. long, usually bearing 3 or
more Ivs. 2-3 ft. long: fls. yellow, striped with red-

brown, 12 or more, in pendulous racemes. Mex. B.M.
4203. I.H. 2:44. Gn. 54, p. 332. P.M. 14:145. G.M.
40:697.

Humboldtii, Lindl. (Peristeria Htimboldtii, Lindl.
A. superba, Reichb.). Pseudobulbs ovate, about 3
in. long, bearing 3 or 4 Ivs. about 1 ft. long: fls. choco-

late, spotted with crimson, 6 or more, in pendulous
racemes. Mts. of N. S. Amer. Gn. 3:11; 32, p. 157;
25, p. 482. Var. Cdlmanii, Hort. Fls. profusely spotted
with purple.

A. chrysdntha, Lindl. Fls. golden yellow, the lip whitish, and
the column purplish or crimson. Mex. A. dfnsa, Lindl. (A. War-
scewiczii, Klotzsch). Fls. in a dense raceme, pale yellow, externally
spotted with reddish brown, fragrant; lip yellow, marked with
crimson. Costa Ilica. B.M. 7143. A. Hrubyana, Reichb. Fls.

white, the lip spotted with purple. Colombia. A. MotMrei,
Rolfe. Fls. straw-colored, sub-globose, thickly brown-spotted;
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the lip fleshy, the lateral lobes obliquely reniform, the midlobe
oblong, blunt. S. Amer. B.M. 8392. A. aulcdta, Reichb. f. Fls.

yellow; otherwise similar to A. Humboldtii.

GEORGE V. NASH, f

ACIPHfLLA (Greek for sharp-leaved). Umbelllferx.
About a dozen or so herbs, all of New Zealand except 2
in the mts. of Austral., sometimes seen in rock-gardens
but apparently not grown in N. Amer. Plant erect, and
rigid, somewhat spiny, with thick pinnate Ivs., and
the small fls. in compound bracted umbels. Some of

them are large plants. Allied to Ligusticum.

ACIS: Leucojum.

ACOCriNTHERA (mucronate anthers). Sometimes
spelled Acokanthera, Syn., Toxicophkea. Apocynacex.
A genus consisting of 5 species of African shrubs,
cult, in greenhouses N., and outdoors in Fla. and Calif.

Fls. with the odor of jasmine, lasting; calyx 5-parted,
glandless; corolla 5-parted, its 5 lobes twisted. In
Cent. Fla., they require some protection during the
winter. Prop, by cuttings taken early in the spring.

spectabilis, G. Don (Toxicophlcea spectdbilis, Sond.
T. Thunbergii, Hort., not Harv.). WINTER-SWEET.
Lvs. 3-5 in. long, short petiolate, leathery, elliptic,

acute, shining above: fls. numerous, in dense, axillary,
branched cymes, which are sometimes 2 ft. long, pure
white, very sweet-scented: fr. blackish purple,
almost as large as an olive and of the same form; con-
tains one large, nut-like seed. Natal. B.M. 6359.
R.H. 1879:270. G.F.6:185. G.C. 1872:363. Poison-
ous. The plants cult, under this name are said by
trade catalogues to have pink or violet fls.

venenata, G. Don (Toxicophlcea cestroldes, DC. T.

Thunbergii, Harv., not Hort.). BUSHMAN'S POISON.
Fls. white or rose. Differs from the above in the well-

marked venation
of the Ivs., its fls. a
third smaller, its

calyx not pubes-
cent, and its
corolla -limb less

widely spreading.
I. H. 32 : 553.
R.H. 1880:370.

N. TAYLOR.!

ACCELORRHAPHE (name
of uncertain origin). Pal-

macese, tribe Coryphese. A
genus of 2 species of

American palms allied to Brahea
and distinguished from it by techni-
cal characters of the albumen. A.

Wrightii, Wendl., a graceful, slender

palm with almost orbicular-bladed
Ivs. : trunk thin, scarcely exceeding
47 ft. : Ivs. long-petioled, made up of

about 50 narrow segms., all united
at the base. Cuba and Honduras.
Has been cult, outdoors at the

botanic gardens at Buitenzorg and
Calcutta and in extreme S. Fla.

Unique but little known outside of

botanic gardens. Grows with great
vigor in rich moist soil.

N. TAYLOR.

ACONITE, WINTER: Eranthis.

ACONITUM. Ranunculacex.
ACONITE. MONKSHOOD. WOLFS-
BANE. A group of hardy ornamen-
tal, perennial herbs, much used in

borders and masses for their showy
109. Acineta Barken, flowers and effective foliage.

(xH) Root tuberous, turnip-shaped, or

14

108. Acidantfcera bicolor. { X H)

thick-fibrous: st. tall or long, erect, ascending or trail-

ing: lys. palmately divided or cleft and cut-lobed: fls.

large, irregular, showy; sepals 5, the large upper sepal
in shape of a
hood or hel-
met; petals 2-5,
small; stamens
numerous; car-

pels 35, ses-

sile, many-
ovuled, form-

ing follicles
when ripened.
The number of

species varies
from 18-80, with
different botan-
ists. Native in

mountain re-

gions of Eu.,

Temp. Asia, and
5 in N. Amer.
Reiehenbach
Monograph! a
Generis Aconiti,

Leipsic, 1820,
2 vols., folio;
Illustratio Spe-
cierum Aconiti,

Leipsic, 1822-7,
folio. Many spe-
cies are planted
in European gardens, but only a few have been much
used in Amer.
The aconitunu yield important drugs, although

none of them is grown for this purpose in this country.
The officinal aconite is derived from the roots of A.

Napellus from England and continental Europe. The
leaves are also used for medicinal purposes. A.japoni-
cum yields Japanese aconite; A. chinense, the Chinese
aconite; and A. ferox the "bish" or Nepaul aconite.
The poisonous alkaloid aconitin is secured from A.
Napellus, and similar alkaloids from A. ferox, A. luri-

dum and A. palmalum, of India. A. Fischeri, A. Lycoc-
tonum, A. septentrional^. Not all these species are
described here, as they are not horticultural subjects.
These plants present a pleasing contrast to the yel-

low helianthus and rudbeckias, the white of Phlox

paniculata, to Chrysanthemum maximum and Anemone
japonica. They are also effective for mixing in on
shrub borders. The first season, these herbs do not
attain their full perfection. Aconitums should be left

undisturbed as long as possible. They will survive the
northern winters if kept under a leaf-covering, while for

the central part of the country, straw or evergreen
boughs are sufficient protection.
The following species do well in any garden land, but

respond better if given very rich soil. They thrive in

open sun, but flowers last longer in shaded places.
Aconites should never be planted in or too near the

kitchen-garden or the children's garden, as the roots
and some of the flowers have a deadly poison. They are
suited to the back of the border, as they are tall.

Propagation is effected easily by division of roots in

either late fall or early spring; also by seeds sown as
soon as mature, in warm spring, in the North, the
seeds may be started in small seed-beds in the spring
and then be transplanted when the seedlings are about
2 inches high. In the Central States and southward,
a year is gained by sowing the seed in late summer or

early fall.

A. Roots globular-tuberous.

B. Lvs. deeply cut, but not to the base.

Fischeri, Reichb. (A. columbianum, Nutt. A. cali-

fdrnicum, Hort.). Sts. 4-6 ft.: Ivs. large, smooth, 3-
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parted, attractive; segms. much cut and divided: fls.

numerous, pale blue, panicled, pedicels pubescent;
helmets hemispherico-conical. Autumn. N. Amer. and
Asia. F.S.R. 1:214. R.B.33: 205 (as A. sinensis var.

bicolor). Var. Wflsonii (A. Wilsonii, Stapf), is a very
tall form, with violet fls. R.H. 1910, p. 223. Gn. W.
21:197. Gn. 64, p. 339. B.M. 7130 (as A. Fischeri).

Cammarum, Linn. (A. decorum, Reichb. A. exalta-

tum, Bernh.). St. 3-4 ft.: Ivs. with short, bluntish lobes:

fls. purple or blue; panicles or loose spikes few-fld;

helmet hemispherical, closed. July-Sept. Hungary.
Intro. 1889. A. Storkianum, Reichb., is a dwarf form
of this, with fewer fls. and somewhat fibrous roots.

uncinatum, Linn. WILD MONKSHOOD. Fig. 110. St.

slender, 3-5 ft., inclined to climb: Ivs. thick, deeply cut

into 3-5 cut-toothed lobes: fls. loosely panicled, but

crowded at the apex, blue, pubescent, 1 in. broad; hel-

met erect, nearly as broad as long, obtusely conical:

follicles 3. June-Sept. Low grounds of Pa., S. and W.
Japan. Mn. 4:81. Much planted now.

BB. Lvs. divided to the base.

variegatum, Linn. Erect, 1-6 ft.: Ivs. variously di-

vided into usually broad lobes and cut divisions; lower

petioles long, others short or none: fls. in a loose pani-
cle or raceme, blue, varying to whitish, rather smooth;
helmet higher than wide, top curved forward; visor

pointed, horizontal or ascending. July.
Eu. A. album, Ait., is a pure white-fld.

form of this, with rather fibrous roots. A.

volubile, var. latisectum, Hort., is a twin-

ing form of A. variegatum. The plants are

allowed to rabble naturally or to climb
on arbors; height 8 ft. Var. tennisectum,
Hort. Sts. slender though not twining:

large blue fls. Manchuria.

AA. Roots long-tuberous.

B. Carpels usually 5.

japonicum, Decne. St. erect, 3-4 ft.,

smooth: Ivs. dark green, shining, petioled;
lobes 2-3 times cut, the parts blunt and
deeply toothed: fls. large, deep blue or

violet, tinged with red, on loose panicles
with ascending branches; helmet conical;
beak abruptly pointed: follicles 5. July-
Sept. Japan. Intro. 1889. R.H. 1851, p.
475. Var. caeruleum, Hort. Fls. very
panicles shortened.

BB. Carpels 8 or 4-

Napellus,' Linn. (A. tauricum, Jacq. A. pyramidAle,
Mill. A. inunctum, Koch). TRUE
MONKSHOOD. OFFICINAL ACON-
ITE. Fig. 111. The best known
and most poisonous species, and
used in medicine. Sts. erect, 3-4
ft.: Ivs. divided to the base, and
cleft 2-3 times into linear lobes:

fls. blue, in a raceme; peduncles
erect, pubescent; helmet broad
and low, gaping, smoothish: fr.

3-4-celled. June, July. Gn. M.
4:34. R.V. 8:2. Gn. 12, p. 362.

Very many varieties, differing in

shade of fls., often mottled or
lined with white. Var. album is

nearly white. Var. bicolor and
var. versicolor, much used
in gardens for the large blue
and white fls. Reichenbach
has divided this species into

20-30 species. A. HdUeri
is one of his divisions ap-

111. Aconitum Napellus. P??8 in catalogues. B.M.
" C2 (as var. Emmcus).

AAA. Roots in the form of a scaly, elongated bulb,
or somewhat fibrous.

B. Sepals deciduous.

autumnale, Reichb. AUTUMN ACONITE. Fig. 112. St.

3-5 ft.: Ivs. pedately 5-lobed: fls. in a simple spike,

becoming a panicle, blue, lilac, or whitish; helmet
closed. Sept.-Nov. N. China.

Lyc6ctonum, Linn, (A. liarba-

tum, Patr. A. squarrosum. A.

ochroleiiciiin, \Villd.). PALE YEL-
LOW WOLFSBANE. St. slender,

simple, 3-6 ft.: Ivs. deeply cut

,1, into 5-9 lobes; long petioles and
under ribs pubescent: fls. yellow

/;"\ or whitish, in racemes; helmet a
\ pinched elongated cone; middle

^^ sepals usually bearded: fr. usually
3-celled. June-Sept. Eu., Siberia.

B.M. 2570. G.M. 34:124.

BB. Sepals persistent.

Anthdra, Linn. (A. pyrenaii-nm,

Pall.). St. 1-2 ft.: Ivs. parted
almost to the base, parts deeply
cut and lobed, more or less hispid

beneath, smoothish above; peti-
oles long: fls. in lateral and termi-

nal racemes, pale yellow, often

large; racemes or panicles gener-

ally pubescent; spur bent back or

hooked; helmet arched, but cylin-
drical at base: follicles 5. June,

July. S. Eu. B.M. 2654. Var.

aureum, Hort., and several

other varieties.

A. chinense, Sieb. Deep blue

spike of fls. from the axil of every
If.: foliage bold and haml-nrnc.
B.M. 3852. P.M. 5:3. A. ddphini-
'"-'

n, DC. Allied to A. Napel-
A. gymndndrum, Maxim., is

a good species. B.M. 8113. A.

l, E. Pritz. Sts. twinin

110. Aconitum

uncinatum. ( x

abundant;

folium, DC. Allied to A. Napel-
lus. A. gymndndnn
a good species. B.i

Hemsleyanum, E. Pritz. Sts. twining and ram-

bling. China. R.B. 33, p. 328. G. 32:39. A.

heterophyllum, Wall. Fls. yellow and violet. Used
as a tonic medicine in India. B.M. 6092. A.

noveboracense, Gray. Probably=A. paniculatum.
A. paniculatum, Lam. (A. toxicum, Reichli.).

Has blue fls. L.B.C. 9:810. A. jiuramidfde,
Mill. Form of A. Napellus. A. recliiiutitm,

Gray, of the Alleghanies, with white fls. and
large Ivs., is worth cult. A. scapdsuni var.

middle, Franch. Lvs. broadly 5-lobed: fls. very numerous,
. in. long, heliotrope, greenish yellow at the throat. Cent. China.

A. septentrionale var. carpdticum, Sims, is a beautiful purple
kind closely related to A. Lycoctonum. B.M. 2196. A. Stork-

ianum, Hort., may be a form of A. variegatum. with the Ivs. so

much cut up as to give a pinnate form. A. tortuosum, \Villd. Once
listed in the trade; not now found.

j^ Q D\VIS.

ACORUS (ancient name of unknown meaning).
Aracese. Hardy, herbaceous water-loving plants. Lvs.

sword-shaped, erect: spadix appearing lateral, with no

true spathe; fls. inconspicuous. They thrive best in

moist soil, and may be grown in shallow water or on dry
land. Prop, easily in spring or autumn by division.

Calamus, Linn. SWEET FLAG. Height 2 ft.: root-

stock horizontal, pungent, aromatic: fls. early summer.
N. Amer., Eu. V. 2:198. Var. variegatus, Hort. Lvs.

striped deep yellow when young, fading to a paler color

later in summer. Eu. Commoner in cult, than the

type.

gramlneus, Soland. Height 8-12 in. Much smaller

than A. Calamus, forming compact, grassy tufts.

Japan. Var. variegatus, Hort. Lvs. striped white.

Used in hanging-baskets, vases, rockeries and for cut-

ting. Often grown indoors.

A. japonicus argenteo-striatus, Hort., and A. jap6nicus ffilia

variegatus, Hort., are catalogue names, and are referable, from de-

scription, to A. gramineus, Soland. var. variegatus, Hort.

GEORGE V. NASH.!
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ACRI6PSIS (Greek combination for top and eye).
Orchiddcese. A few epiphytic orchids from the E.

Indies, with panicles of small fla. with colors in green,

pink, yellow and purple, and little known in cult. A.

latifdUa, Rolfc, has very broad Ivs. and very small
whitish yellow red-striped and spotted fls.

ACRfSTA (origin of name unexplained). Palmacex,
tribe Areceae. A tall palm suitable for planting S.

Leaves pinnate, usually very large, from 10-20 in

a terminal crown: infl. usually maturing well below
the Ivs; the spadix 1-branched, the
branches coarse, tapering. Only 1

species, A. monticola, confined to
Porto Rico, Cuba and St. Kitts. The
nearest relative, the royal palm,
differs in having a bulging trunk, and
in having 2-3-branched inn's. See
Bull. Torrey Club, 28:555 (1901).
This palm is not as yet common,

but well worthy of a wider cultiva-

tion. It resembles the royal palm
but is shorter, and has a smooth
trunk of uniform diameter. For cul-

tivation see Palms.

monticola, O. F. Cook. Thirty-five
to 45 ft.: trunk smooth, with

many ring-like scars: Ivs.

about 6 ft., the Ifts. lan-

ceolate in one plane, equally
spaced, and nearly at

right angles to the rachis:

infl. coming out between
the Ivs., and by the drop-

E
ing of latter, appearing well
elow the If.-crown at ma-

turity; fls. not well known:
fr. with lateral stigma, gray-
ish brown, nearly smooth,
obovate, }/i x 1 in. Bull.

Torrey Club, 28, pi. 44 (as
Thrincoma alia).

N. TAYLOR.

1 12. Aconitum autumnale. ACROCLfNIUM : Helipterum.

( x H)
ACROCOMIA (name

means o tuft of leaves at the top). Palmacex, tribe

Bactridinex. A showy genus of American palms. Not
popular in the trade because of their spiny habit and
rather unattractive young state. The adult p'ants,

however, are very graceful.
Leaflets narrowly linear, long, usually obliquely

acuminate, the margins naked and recurved, the midrib
often spiny on lower sides of Ifts.; rachis and petioles

usually hairy, always more or less spiny: fls. yellowish,
monoecious, the spathes ultimately becoming woody;
calyx small, of 3 ovate sepals; corolla of 3 oblong-
lanceolate or ovate petals: fr. usually about 1 in.

diam., glabrous or sometimes prickly or tomentose.
There are only 8 species, all natives of Trop. Anicr.

except A. Total. Most closely related to Cocos, from
which the Amer. species differ in having spines. See
G.C. II. 22:427. Bull. Torrey Club, 28:565.
These palms are usually spiny and have large, termi-

nal, pinnate leaves. All except A. Totai should be grown
in a warmhouse, with a night temperature not lower
than 60. They should be potted in soil similar to that
for the coconuts, and, if possible, planted out directly.
It has been found by some that overpotting the young
plants is a danger likely to be incurred. The palms
grow slowly ana should not be transferred to a new
pot until they become almost pot-bound.

Propagation is by suckers, which come freely in

most species. Seeds are not known in cultivation for

any of the species except A. sderocarpa.

A. Trunk greater in diam. a few ft. above the ground
than elsewhere; spines 5-6 in. long.

media, O. F. Cook. Trunk 20-30 ft., conspicuously
thickened above the ground; spines slender, black,
mostly confined to the lower half of the internodes:
Ivs. opening about as they are pushed out, not spire-
like, as in the royal palm, forming a dense crown;
Ifts. coming out from the rachis at all angles: fr.

about 1J^ in. diam., fibrous on the outside, yellowish.
A magnificent palm, known only from U. S. and not

common outside of fanciers' collections and botanic

gardens.

AA. Trunks of essentially uniform diam. near base
;

spines 1-4 in. long.

B. Lvs. more or less spreading, and sometimes drooping:
trunk predominately spiny throughout, 10-20 ft.

mexicana, Karw. Trunk brown-woolly, and covered
with stout spines 1-3 in. long: lys. terminal, 6-8 ft.

long, the sheathing bases armed with long black spines;
rachis and petiole spiny; Ifts. rather stiff, linear, and
shining: spathe very spiny: fr. globose, about 1 in.

diam. Mex. This palm is said to be perfectly hardy
at Santa Barbara, Calif.

BB. Lvs. more or less stiff and erect: trunks predomi-
nately more spiny above than below, 30-40 ft.

sderocarpa, Mart. (A. aculeata, Lodd.). Fig. 113.

Height 30-45 ft.: trunk cylindrical, about 1 ft. thick,
with black spines 2-4 in. long, more common toward
the summit than below: Ivs. 1215 ft. long, more or less

erect; segms. in irregular groups of 2 or 3, 2-3 ft. long,
%r\ in. wide, smooth and shining above, whitish,

appressed-pilose below, entirely free of spines, except
along the midrib on the under side; rachis tomentose,
and bearing a few small spines: fr. yellowish, a little

more than 1 in. diam. Brazil to W. Indies. I.H.
15:547. Not hardy at Oneco, Fla. Cult, in Calif, but

apparently not out-of-doors. "Gru-gru" and "corozo"
are native names of this palm.

Total, Mart. Trunk 30-40 ft., about 10-15 in.

diam., clothed with stout spines, especially near the
summit: Ivs. not so large as in the

preceding, green and glabrous on
both sides; petioles tomentose and
a little spiny: spathe very spiny,
the fls. yellowish: fr. globose, yel-

low, a little less than 1 in. diam.,
scarcely known in cult, specimens.
Paraguay and Argentine, perhaps
in Brazil. May be grown in cool-

house. Offered in 1912 by Reasoner
Bros., Oneco, Fla.

A. havantnais, Hort. A slew-grow- r .

ing, thorny plant, of which little ia

known; a trade name.

N. TAYLOR.

ACROPfeRA: Gongora.

ACROPHYLLUM (Greek,
top and leaf). Cunoniacex. A
monotypic genus allied to Cun-
onia, containing the Australian

evergreen shrub, A. venosum,
Hcnth. (A.verticillalum, Hook.),
excellent for spring flowering
in the coolhouse. Prop, by
cuttings in early summer. Let
the plant rest during summer. Do not expose to frost.

It produces many pinkish fls. in dense spicate whorls
near the top of the branches. Lvs. in 3's, nearly all

terminal and above the fls., sessile, dentate or ser-

rate, cordate and acute: fls. with 5 petals and 10 sta-

mens: 4-6 ft. B.M. 4050 (as A. verticiUatum) .

N. TAYLOR, f

113. Acrocomia

sderocarpa.
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ACROSPlRA (name of ambiguous application) Lili-

acese. One species,
A. asphodeltfLdes, Welw., from Trop.

Afr., with the habit of Eremurus, and white fls. in

spikes; has been offered in Eu.

ACR6STICHUM (derivation uncertain). Poly-

podiacex. As properly delimited, a small genus of

coarse tropical swamp ferns, sometimes grown under
rrlaca

Stem stout, erect:
lys. clustered, erect, once-pinnate,

3-8 ft. high : sporangia completely covering the backs
of some or all the pinnse of the fertile Ivs.

aureum, Linn. Fig. 1 14. Three to 8 ft. long, with pinnse
6-10 in. long, short-stalked, coriaceous: sporangia only
on upper pinnse of fertile Ivs. Fla. to Brazil and in the

tropics of the Old World. B. 1 : 187. Strong-growing.
One of the best. Should be treated as an aquatic.

excelsum, Maxpn (A. lomarioldes, Jenman). Simitar

in size to preceding: sterile Ivs. also similar. Distin-

guished by having sporangia on all the pinnse of the

fertile Ivs. Fla. to Brazil.

Acrostichum has been considered to include a much
larger array of species, including, as in the previous
editions of the Cyclopedia of Horticulture, ferns of

very diverse form and habit of growth. Fern students,

however, are now united in distributing the species of

Acrostichum as formerly understood among several

genera. Thus the species included in Acrostichum in

the formerCyclopedia are here grouped in several genera
as follows: Acrostichum: (as above).

Elaphoglossum : conforme, crinitum,

flaccidum, gorgoneum, muscosum, pilo-

sum, reticulatum, simplex, squamosum,
vicosum, villosum; Leptochilus: alie-

num, nicotianxfolium ;
Olfersia : cervina;

Polybotrya: osmundacea; Rhipidop-
teris: peltata; Stenochlaena : scandens,

sorbifolia. R. c. BENEDICT.

ACTJEA (ancient name of the elder, Aj
transferred by Linnaeus). Ranuncu- *

lacese. ACTEA. BANEBERRY. COHOSH.
Native hardy herbacous perennials.
Sometimes offered in collections of

hardy border plants. Not to be con-
founded with blue cohosh, which is

Caulophyllum.
Leaflets of the twice- or thrice-ter-

nate Ivs. ovate, sharply cleft, and cut-

toothed: fls. small, white, in terminal

racemes; sepals 4 or 5, falling early;

petals 4-10, clawed; stamens many: fr. a many-seeded
berry.

Acteas are grown chiefly for the showy spikes of

small white flowers in spring, and handsome clusters of

berries in autumn. Useful for rockery and wild gar-

den, or for clumps and borders. They thrive in rich

woods and shade.

Propagation is by seeds sown in late fall to germinate
the next spring or sown in spring. Old seed is said not

to germinate well. A more satisfactory means of propa-

gation is by root-division in spring.

alba, Mill. (A. rubra, Bigel.). WHITE BANEBERRY.

Height 1-1 Yi ft.: much like A. spicata, but the Ifts.

more cut, teeth and points sharper; plant smoother:
fls. white, in an oblong raceme, and a week or two later:

pedicels in fr. very thick
; turning red; berries white,

ovate-oblong, often purplish at the end. N. states.

spicata, Linn. COHOSH. HERB-CHRISTOPHER. Plant
1-2 ft.: Ivs. bi- or triternate, serrated: fls. white or

bluish, in ovate racemes in Apr. to June: berries pur-

plish black, oblong. Eu., Japan. Less cult, than the

red-fruited variety. Figured as A.racemosa in G.W. 5:4
and 14:507. Figured as A. japonica in G.M. 50:28
and G.W. 5:3 and 15:173.

Var. rubra, Ait. (A. rubra, Willd.). RED BANEBERRY.
Rather taller than A. alba: Ivs. bi- or triternate, ser-

rated: fl.-cluster white, larger than in A. spicata: ber-

ries bright red, very handsome. Northern states.

Var. arguta, Torr. Sts. rather taller than var. rubra:

Ifts. very deeply incised: racemes elongated in age:
berries either red or white. Neb., W., and N. W.

K. C. DAVIS.

ACTINELLA (Greek, small-rayed). Tetraneims,
Greene. Composite. Hardy perennials from W. N.

Amer., for cult, in alpine gardens and the open bor-

der. Height &-12 in.: fls. tubular and radiate, yellow;
bracts of the involucre appressed; rays 3-tpothed. Of

easy culture in light soil. Prop, by division of the

roots in spring, or by seeds.

grandifldra, Torr. & Gray (Rydbergia grandiflbra,

Greene). Plant densely woolly: lower Ivs. pinnately or

bipinnately parted, with margined petioles from broad,
scarious bases; upper cauline Ivs. simple or sparingly
divided: fls. 2-3 in. wide; summer. A pretty alpine

plant.

scaposa, Nutt. Plant
villous: Ivs. radical, linoar-

epatulate, 2-3 in. long,

punctate, entire: fls. 1 in.

wide; scapes single, leaf-

less, 1-fld., 3-9 in. long.

A. lanata, Pursh=Eriophyl-
lum cfespitosum. A. Lnn'itn,

Nutt. Short, densely hairy Ivs.

with scape 5-9 in. long. Sum-
mer ' N. TAYLOR.f

ACTINfDIA (aktis, ray; referring to the

radiate styles). Dilleniacex, Climbing shrubs

cultivated for their handsome foliage which is

beautifully variegated in some species, and a few
also for their edible fruit.

Twining shrubs: winter-buds inclosed in the

'swollen base of the petiole: Ivs. alternate, long-stalked,
serrate or sometimes entire: fls. in axillary cymes
sometimes solitary, dioecious or polygamous, cup-

shaped, H-2 in. across, white or rarely reddish; sepals

5, imbricate; petals 5, convolute; stamens numerous;
ovary superior, many-celled; styles numerous, ray-like

spreading: fr. a berry, with numerous small seeds.

More than 20 species, chiefly in E. Asia from Saghalin
to Java, also on the Himalayas. A revision of the

genus has been published by Dunn in Jour. Linn. Soc.

Bot. 39:394-410(1911).
About 7 species are in cultivation; of these A. Kolo-

mikta is the hardiest, growing as far north as eastern

Canada; A. arguta, and A. polygama are hardy in Massa-

chusetts, while A. chinensis, which is the most beauti-

ful of all, and A. coriacea, are hardy only south of

Washington, but may be grown farther north if taken

down in autumn and covered with leaves. A. arguta is

excellent for covering arbors, trellises, walls and the

like and is remarkably free from insects and fungi. ^1 .

Kolomikta and A . polygama show a very striking silvery

white or pinkish variegation of the foliage, which is

more pronounced in the staminate plant. A. arguta

and A. chinensis are also worth cultivating for their

edible fruits, particularly the latter, which has fruits

up to 2 inches long, of a gooseberry-like flavor; to

obtain fruit, it is necessary to plant both sexes or a

plant with polygamous flowers. A. polygama, and, in

a lesser degree, A. Kolomikta, attract cats and are

often destroyed by them if not protected by screens.

The actinidias prefer somewhat moist and rich soil

and grow as well in a sunny as in a half-shady position.

Propagation is by seeds, which are sown in spring and

germinate readily; also by cuttings, of half-ripened wood
in summer or by hardwood cuttings under glass, and

also by layers.
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A. Branchlets glabrous: Ivs. glabrous beneath or only

pubescent on the veins, acuminate.

B. Lvs. dark green, shining above, chartaceous, never

variegated: anthers dark purple.

arguta, Miq. (A. polygama, Lauche, not Miq. A.

volubilis, Carr., not Miq. A. rufa, Miq.). Fig. 115.

High-climbing: branches with brown lamellate pith:

Ivs. broad-elliptic or broadly ovate, 4-5 in. long,

cuneate to subcordate at the base, setosely appressed

serrate, glabrous beneath except the setose midrib:
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US. Actinidia arguta. (xH)

fls. 3 or more, white. %in. across; sepals elliptic-oblong,

tomentulose ; petals brownish at the base : fr. subglobose,

greenish yellow, about an inch long, sweet. June.

Japan, Korea, Manchuria. L.I. 25. R.H. 1874,

p. 394. B.M. 7497 (as A. polygama). A.G. 1891:147.

M.D.G. 1895:97; 1898:378. G. 29:503.

BB. Lvs. bright green, membranous, often variegated:
anthers yellow: fls. 1-3.

polygama, Maxim. To 25 ft.: pith of branches solid,

white: Ivs. broadly ovate to ovate-oblong, 3-6 in. long,

rounded or subcordate at the base, appressed serrate,

mostly setose on the veins beneath, variegation white

or yellowish: fls. white, %in. across; ovary bottle-

shaped: fr. yellow, bitter. June. Japan, Korea, Man-
churia to Cent, and W. China. Known as silver

vine on account of the beautiful silvery white color

of the young Ivs. of the staminate plant.

Kolomikta, Maxim. Climbing 15 ft. high: pith of

branches lamellate, brown: Ivs. ovate-oblong, 4-5 in.

long, rounded or cordate, unequally setosely serrate,

pubescent on the veins beneath, variegation white or

pink: fls. white, %in. across; ovary cylindric: fr. oblong-

ovoid, blue, sweet. June. Japan, Saghalin, Manchuria,
Cent, and W. China. R.H. 1898:36. M.D.G. 1896:

397. G.W. 3, p. 61. The staminate plant is very strik-

ing with its beautifully white and carmine variegated

young Ivs.

AA. Branchlets densely hairy: Ivs. tomentose beneath,

usually rounded or emarginate at the apex.

chinensis, Planch. Climbing, to 25 ft.: hairs of

young branchlets and Ivs. bright red; pith of branches

lamellate: Ivs. orbicular or oval, cordate, firm, 3-5 in.

long, ciliate-serrulate, finally glabrous above and dark

green, whitish beneath: fls. several, creamy white,

\Yi-1 in. across: fr. ovoid or subglobose, 1-2 in. long,

hairy, edible. China. G.C. III. 46:77 and 79. R.H.

1909, p. 473. J.H.S. 1903:59. H.I. 16:1593. The most
beautiful of the actinidias with the largest fls. and a

promising fruiting vine; the frs. have the flavor of a

gooseberry.
A. collosa, Lindl. Similar to A. Kolomikta. Branchlets with con-

spicuous lenticeU, with lamellate pith: Ivs. oval to oblong, 3-5 in.

long, serrulate, quite glabrous: fls. white, H in- across: fr. ovoid,

spotted, 1 in. long. China. A. corvicea, Dunn. Allied to the pre-
ceding species. Lvs. coriaceous, oblong to lanceolate, remotely ser-

rate, 31 in. long; petioles less than 1 in. long: fls. several, reddish:
fr. ovoid, spotted, H~%in. long. China. Recently offered under
the name of A. Henryi, which is a totally different species, allied

to A. chinensia. A. melandndra, Franch. Allied to A. arguta. Lvs.

ovate-oblong or oblong, closely serrulate: staminate corymbs
many-fld.; petals greenish at the base: fr. purple. China.

ALFRED REHDER.

ACTINOLEPIS (Greek, a scale-like ray). Composite.
About 6-8 species of hardy annuals, mostly from Calif.;

freely branching, and mostly yellow-fld. The fla. are

in pedunculate heads at the tips of the branches; rays

usually 2-3-toothed, in one series: Ivs. opposite. Con-
sidered by da Delia Torre and Harms to be a sec-

tion of the genus Eriophyllum, and by Gray to belong

properly to Baeria.

coronaria, Gray (Shortia californica, Hort. Baeria

coronaria, Gray). Fig. 116. Lvs. opposite, except the

upper ones, 2 in. or more long, pinnately, or the lower

ones bipinnately, parted into linear, narrow divisions:

pappus of awned or of muticous, often erose palese,

rarely wanting. B.M. 3828 (as Hymendxys californica).

One of the prettiest of annual fls., and deserving of

greater popularity. Excellent for edging. An everlasting.

N. TAYLOR.t

ACTINOMERIS (from Greek aktis, ray, and meris,

part, alluding to the irregularity of the rays). Com-

pdsitx. Native hardy herbaceous perennials suitable

for wild gardens and shrubbery.
Tall, branching, yellow-fld. herbs, with aspect of

native sunflowers, but with smaller fls.: Ivs. often

decurrent on the stem: fls. in corymbose or solitary

heads, composed of both ray and tubular fls. Cult,

like Helianthus. Prop, by division.

squarrosa, Nutt. (Verbesina alternifblia, Linn.).

Height 4-8 ft. : Ivs. lance-oblong, acuminate, toothed,

subpetiolate, tapering to both ends: fls. numerous,

corymbed, yellow, 1-2 in. across.; rays 2-10, irregular.

Autumn. E. N. Amer.
A. helanthoides, Nutt. (Verbesina helianthoides, Michx.). Lvs.

silky villous underneath: rays about 8, usually more than in A.

squarrosa. Mn. 4:129. A. prdcera, Steud., is only a taller form
of A. squarrosa. N TAYLOR.t

ACTINOPTERIS (aktis, ray, and pteris, the leaves

radiately cut). Syn., Actinidpteris. Polypodiacex.
Greenhouse ferns from India, resem-

bling miniature fan-palms. The sori are

linear-elongate and submarginal, and
covered with indusia. A. radiata, Link

(A. austrdlis, Linn, f.) is the only recog-
nized species. Apparently not in the

horticultural trade.

ACTINOSTEMMA (ray and wreath

or stems). Cucurbitacex. Three or 4

species of climbing or running plants
from China and Japan, of which A.

paniculatum, Maxim., has been grown
in European collections. It is a hardy
perennial in Cent. Eu., with tuberous

roots, palmate Ivs. and small fls.; said n6. Actinolepis
to thrive in dry and barren places. coronaria flower.

ADA (a complimentary name). Orchidacez. Epiphy-
tic coolhouse orchids.

Pseudobulbs elongated, bearing at the apex 1-3

coriaceous Ivs.: fls. nodding, in a somewhat 1-sided

raceme, terminating the lateral leafless scape; sepals

nearly equal, free, usually spreading above; petals
similar to the sepals but smaller; lip sessile, continuous

with the base of the column, entire, shorter than the
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sepals; pollinia 2. Species 2, natives of the Colombian
Andes.
Ada aurantiaca is a coolhouse orchid and will thrive

well with the odontoglossums where
they

are culti-

vated; the bright orange-colored blooms add interest to

the collection when in spring display. The culture is

117. Ada aurantiaca. a shows the

lip and column. (Plant X H)

simple if potted in peat fiber with plenty of drainage;

sphagnum may be added if it can be made to grow,
but if not it becomes sour and inert, and is best left out
of the material for cool orchids. Adas are evergreen
and should never be dried at the roots as they grow in

boggy soil at 8,500 feet elevation in Colombia. There
is another species, A. Lehmannii, which is very distinct,

but since the unfortunate death of Consul Lehmann,
it seems never to have been reintroduced to cultivation.

(Orpet.)

aurantiaca, Lindl. Fig. 117. Pseudobulbs 2-3 in.

long, usually somewhat compressed, tapering, bearing
1-3 Ivs. up to 12 in. long: fls. cinnabar, the sepals and

petals lanceolate, twice as long as the lip. B.M. 5435.

C.O., pi. 1. G.C. III. 43:247. F.W. 1873:225. Var.

maculata, Hort. Sepals and petals spotted with dark
brown. C.O., pi. la. GEORGE V. NASH.

ADAM-AND-EVE: Sempemcum tectorum, and Aplectrum hye-
male.

ADAMARA (from a personal name) . Orchidaceie. A
name proposed by the Royal Horticultural Society of

London to cover the multigeneric hybrids of the genera

Brassavola, Cattleya, Epidendrum and Lselia, the name
Linneara being proposed for combinations of certain

other orchid genera. The International Congress of

Horticulture held at Brussels in 1910 adopted Lin-

neara for four genera named above, and legislated that

"multigeneric hybrids receive a conventional generic

name, preferably that of a distinguished man, to which
is added the termination ara. A distinct generic name
will be formed for each different combination of genera."
See Linneara; also Brasso-caltlselia.

ADAMI A: Dichroa.

ADAM'S APPLE: Citrus Limetta, Musa paradisiaca, and
Tabemxmontana coronaria.

ADAM'S NEEDLE: Yucca.

ADANSONIA (named after M. Adanson, French

botanist). Bombacacese. A genus of 10 species of tropi-

cal shrubs and trees, closely related to Bombax: fls.

large, pendulous; petals 5, white, obovate; stamens
numerous, united in a column about the styles; ovary
5-10-celled: fr. oblong, woody, indehiscent, filled with
a mealy pulp in which are numerous seeds.

digitata, Linn. BAOBAB TREE. Figs. 118, 119.

Height not more than 60 ft. : diam. said to be some-
times 30 ft. or more and to have the thickest trunk of

any tree in the world: Ivs. palmate, with 3 Ifts. in young
plants, and 57 in older ones: fls. 6 in. across, with pur-
plish anthers, on long axillary, solitary peduncles;
stigma 7-10-rayed in full anthesis. Afr. B.M. 2791-
2792. G.C. III. 27:57. Rarely cult, in extreme S.

Fla., where fr. is 9-12 in. long, and called "monkey's
bread." Figs. 118 and 119 are from specimens growing
in the American tropics. The fl. opens wide, some-

thing like a spreading hibiscus, and the petals soon roll

back and wither, as shown in Fig. 119. The tree is very
thick-boled, and the wood is soft and light. The tree

is supposed to attain to vast age. The fr. of the baobab
is a gourd-like structure, of which the pulp is said some-
times to be eaten and the juice used for the making
of a beverage. The bark produces a very strong fiber.

N. TAYLOB.f
ADDER'S-TONGUE: Erytkronium.

ADDER'S-TONGUE FERN: Ophioglossum.

ADELIA (Greek, adelos, obscure, from the small

flowers). Ricinella, Muell. Arg. Euphorbiacese. Thorny,
Trop. American trees, rare in cult, and probably of

little horticultural value. Lvs. alternate, shprt-petioled,
clustered on short side branches: fls. dieecious in axil-

lary clusters or the pistillate single; stamens 8-15. A.

Ricinella, Linn., is the best known. Those grown under
the name of A . acidotbnis should perhaps be referred

to Securinega buxifolia. j. g. g. NORTON.

ADELIA: Forestiera.

ADENANDRA (fromthe'glandular anthers). Rutacese.

Small, summer-flowering, tender shrubs from the Cape
of Good Hope.

Lvs. alternate, small, leathery, subsessile, entire, glan-
dular-dotted: fls. white or rosy, solitary and usually

terminal; petals obovate; stamens 5, alternating with 5

118. Adansonia digitata. Baobab tree as grown in

American tropics.

staminodia which are longer than the stamens. About
20 species. Prop, by cuttings from the ripened wood.

fragrans, Roem. & Schult. (Didsma fragrans, Sims).

BREATH OF HEAVEN. Height 2-3 ft.: Ivs. oblong, ob-

tuse, dark green above, whitish beneath, with a glandu-

lar, denticulate margin: fls. rosy. B.M. 1519. A fa-

vorite in Calif.

The following are sometimes cultivated in botanic gardens:
A. amctna, Bartl. & Wendl. 1-2 ft.: Ivs. oblong or oval, obtuse,

glabrous, dotted beneath: fls. white above, reddish beneath. A.
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cori&cea. Lichtst. 1-2 ft.: Ivs. oblong, obtuse, glabrous, revolute:

fls. solitary, terminal, pink. A. umbellAta, Willd. 1-2 ft.: Ivs.

oblong or obovate, dotted beneath, fringed on the edges: fls. ses-

sile or nearly so, terminal, pink, the petals fringed. One of the

test. N. TAYLOR.t

ADENANTHERA (from the deciduous pedicillate

gland on each anther). Leguminosx. A group of 4

species of tender trees, allied to Mimosa. Lvs. bipin-

nate or decompound: fls. small, racemose, usually

golden yellow or whitish. The following unarmed

evergreen tree is cult, in greenhouses only for its eco-

nomic interest, and also in Calif, in the open air. Prop.

by seeds, which should be softened in hot water pre-

vious to sowing.

pavonina, Linn. RED SANDALWOOD TREE. Lfts.

about 13, ovate, obtuse, glabrous on both faces: fls. in

an axillary spike-like raceme, white and yellow in the

same cluster. Trop. Asia, where it grows to a tree of

great size. The red lens-shaped "Circassian seeds"

are curiosities with travelers, and are used for neck-

laces, and the like. Plant sometimes called "peacock
flower fence." N. TAYtoR.t

ADEN1A: Modecca.

ADENOCALYMMA, (glandular covering; referring to

leaves, etc.). Sometimes but incorrectly, spelled Adeno-

calymna. Bignonidcese. More than 50, mostly Brazilian,

species of tender climbing shrubs, closely allied to

Bignonia. Fls. large, yellow or orange, bracteate, race-

mose, trumpet-shaped: Ivs. ternate or binate. Grown
in hothouses, requiring considerable moisture. Prop,

by cuttings in frames.

comosum, DC. St. rough, punctate: Ivs. opposite,

trifoliolate; petioles thickened at junction with the

blades: racemes so densely clothed at first with large

bracts as to suggest the aments of the hop-vine; fls.

2 in. across, brilliant yellow, trumpet-shaped; upper

lip of 2, and lower lip of 3 rounded, waved lobes.

Brazil. B.M. 4210.

A. nltulum, Mart. 10 ft.: Ivs. trifoliolato or unifoliolate ten-

drilled, tlie Ifts. elliptic-oblong: fls. yellow in axillary and terminal

racemes. JJ. TAYLOR.t

ADENOCARPUS (aden, gland, karpos, fruit; easily

distinguished from allied genera by its glandular pod).

Legumindsse. Ornamental woody plants cultivated

chiefly for their yellow flowers.

Shrubs, rarely small trees, more or less pubescent:
Ivs. alternate, trifoliolate, small: fls. papilionaceous,

yellow, in terminal racemes; calyx 2-lipped, the 2

upper teeth free, the 3 lower more or less connate: fr.

a glandular pod, oblong or linear, compressed. About
14 species in S. Eu., Asia Minor, N. and \V. Afr.,

Canary Isls. This genus consists of low shrubs, rarely

more than 3 ft., of spreading habit, with handsome fls.

produced profusely in spring; very attractive when in

full bloom.

They require a sunny position and well-drained soil.

They are especially adapted for temperate regions, but

do not bear transplanting well, and should be grown
in pots until planted. They are also handsome green-
house shrubs, and grow best in a sandy compost of

peat and loam.

Propagation is by seeds and greenwood cuttings in

spring; sometimes also by layers and grafting.

A. Branchlets pubescent or tomentose: Ivs. persistent,

crowded.

viscdsus, Webb & Berth. (A. Anagyrus, Spreng. A.

frankenimdes, Choisy). Branchlets pubescent: Ifts.

linear-oblong, folded: fls. crowded, in short racemes;

calyx glandular, the lateral segm. of the lower lip

longer than the middle one, exceeding the upper lip.

Teneriffe.

hispanicus, DC. Shrub, about 6 ft. or more: branch-

lets velvety-pubescent : Ifts. lanceolate, acute, tomentose

beneath: racemes dense, oblong, many-fld., short-

peduncled; calyx pubescent and glandular; segms. very
unequal, those of the lower lip nearly equal, but much
longer than those of the upper lip. Spain.

dec6rticans, Boiss. (A. Boissieri, Webb). Shrub or

small tree, 15-25 ft.: branches tomentose: Ifts. linear,

pubescent: racemes short, compact; calyx villous,

segms. nearly equal. Spain. R.H. 1883:156. G.C.
II. 25:725. Gn. 30:498. Resembles English gorse,
but is thornless. Bark peels naturally. Thrives in poor,

sandy soil.

AA. Branchlets soon glabrous: Ivs. deciduous.

complicates, Gay (A. divaricalus, Sweet. A. parvi-

fdlius,DC.). Much-branched shrub, 1-3 ft. : Ivs. decid-

uous, fascicled; Ifts. obovate or oblong-lanceolate, pu-
bescent beneath, often folded: fls. in elongated racemes;

calyx pubescent, usually glandular, middle segm. of

the lower lip longer than the lateral ones, usually much

119. Flower of

Adansonia digitata.

(XJ)

exceeding the upper lip. S. Eu., Orient. B.M. 1387 (aa

Cytisus divaricdtus) . Var. intermSdius, Aschers. &
Graebn. (A. intermedius, DC.). Branchlets villous:

calyx glandular, with very unequal lips. Spain, Portugal,

Madeira. Var. commutatus, Aschers. & Graebn. (A.

commutatus, Guss. A. telonensis, DC., not Robert).

Racemes usually short; calyx not glandular, with the

lips little differing in length. S. Eu., Orient.

A. folioUsus, DC. Branches and Ivs. crowded, villous: racemes

compact, many nd>; calyx villous. Canary Isls. A. grandijlorut,

Boiss.=A. telonensis. A. intermldiut, DC.=A. complicate var.

intermedius. A. parmfiilius. DC.=A. complicate*. Gay. A. telo-

ntnsis, Robert (A. grandiflorus, Boiss.). Branches and Ivs. gla-

brous: racemes few-fld.; calyx pubescent. S. France, Spain. A.

telontnsis. DC.=A. commutatus. ALFRED REHDER.

ADEN6PHORA (gland -bearing; referring to the

cylindrical nectary which surrounds the base of the

style). Campanuldcex. Campanula-like border peren-
nials.

Herbs, differing from Campanula chiefly by the style

being surrounded by a cylindrical gland: corolla ball-

shaped, 5-lobed: stamens free from corolla, the fila-

ments dilated and ciliate toward base; caps. 3-celled.

About 14 species of hardy herbaceous perennials in

Siberia, China and Japan. Fls. blue, nodding, on short

pedicels, produced freely in midsummer in slender but

stiff, erect panicles or loose racemes. For cult, see

Campanula.
Propagation is by seeds or cuttings in spring. The
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plants do not take kindly to division or other dis-

turbance of the roots. Many other species than those
in the trade are worthy.

communis, Fisch. (A. lilifldra, Schur. A. Fischeri,
Don. A. lili/dlia, Ledeb.). Radical Ivs. petiolate,

ovate-rotund, cordate, crenate-dentate; cauline Ivs.

sessile, ovate-lanceolate, coarsely serrate: fls. numerous,
in a pyramidal panicle; lobes of the calyx triangular;
style exserted.

Lamarckii, Fisch. Lvs. ovate-lanceolate, sharply
serrate, ciliate, otherwise glabrous: fls. racemose; lobes

of the calyx lanceolate; style not exserted.

Potaninii, Hort. Shrubby: spikes 2-3 ft. high; fls.

IJi 'n - across, light blue. July, Aug. Intro. 1899.

polymorpha, Ledeb. Three ft: Ivs. verticillate, the
whorls remote, and small fls. which are darker in color

than A. Potaninii. Aug. Russia. Var. stricta, with
more erect habit than the type, seems to be more
common.

A. coronopifblia, Fisch. 1-3 ft.: radical Ivs. petiolate, ovate-
rotund, cordate, crenately toothed, hairy; upper Ivs. sessile,
entire or nearly so, glabrous, and linear lanceolate: fls". racemose,
3-10 in a cluster, blue, each fl. on a slender pedicel. June. Dahuria.

A. denticultUa, Fisch. (A. tricuspidata, DC.). 1 1A~2 ft.: upper
Ivs. sessile, ovate-lanceolate, the lower and radical ones petioled
and more or less orbicular: fls. small, blue, pedicillate, in a terminal,
loose raceme. July. Dahuria. A. Gmellnii, Fisch. 1-2 J^ ft.:

Ivs., or at least the upper ones, linear, narrow, entire or nearly so,
and quite glabrous: fls. blue, 3-10 in a second racemose cluster
which is axillary near the upper part of the st. Dahuria. Suita-
ble for dry and stony places. A. intermedia, Ledeb., not Sweet
(A. coronata, DC.). Plant 2-3 M ft.: radical Ivs. petiolate, cor-

date, toothed; upper Ivs. acutish at base, serrate, crowded: fls.

pale blue, racemose, small. May. Siberia. A. periplocsef&lia,
DC. A dwarf (3 in.) perennial suitable for rockeries, with as-

cending st. : Ivs. petiolate, ovate, acute at the apex, slightly cor-
date at the base, crenately serrate: fls. usually solitary and sea-

pose, pale blue. June. Siberia. A. atyldsa, Fisch. 1-2 ft., erect:
Ivs. petiolate, the lower obovate and sinuate, the upper ovate,
acuminate, quite glabrous: fls. few, racemose, the raceme naked,
and lax. May. E. Eu. A. terticillita, Fisch. 2-3 ft.: st. simple:
Ivs. whorled, serrate, the upper ovate-lanceolate, the lower petio-
late, sub-orbicular: fls. pale blue, small, arranged in irregular clus-
ters near the top of the St., some, along the lower part of the St.,

in whorls. June. Dahuria.
jn- TAYLOR t

ADENOSTOMA (aden, gland, stoma, mouth; calyx
with five glands at the mouth). Rosacese. Ornamental

woody plants, cultivated chiefly for their handsome
white flowers.

Evergreen, somewhat resinous shrubs, rarely small
trees: Ivs. linear, small: fls. white, about 1-5 in. broad,
in terminal panicles; calyx-tube obconical, with 5 short

teeth and 5 glands at the mouth; petals 5, stamens

10-15; pistil 1, with the lateral style strongly curved
above the base: fr. a small achene, inclosed in the

persistent calyx-tube. Two species in Calif.

The adenostomas are heath-like evergreen shrubs;
very handsome when in full bloom. They may be cult.

in temperate regions in a sunny position and well-

drained soil. A . fasciculatum stands many degrees of

frost. Prop, is by seeds and greenwood cuttings in

spring.

fasciculatum, Hook. & Arn. Shrub, 2-20 ft.: Ivs. fas-

ciculate, linear, about J^in. long: panicles rather dense,
2-4 in. long; fls. nearly sessile. May, June. Ranges
northward to Sierra Co. The characteristic shrub of

the chaparral or chamisal regions of the coast ranges
of Calif. Hooker & Arnott, Bot. Beechey's Voy. 30.

Intro. 1891.

sparsifolium, Torr. Shrub or small tree, 6-12 ft.,

rarely 30 ft., resinous:
lys.

alternate: panicles loose;
fls. pedicelled, larger, J^in. across, fragrant. S. and
Low. Calif. Emory Rep. U. S. and Mex. Bound.
Surv. 20. Intro. 1891. ALFRED REHDER.

ADENOSTYLES (from aden, a gland, and stylus, a

style, in allusion to warty glands of the stigmas). Com-
pdsitse. A little-known group of hardy perennials, grown
for their purplish or whitish flowers, perhaps known in

America only in botanic gardens.

Leaves alternate or radical, usually broad, the petiole
frequently dilated into a stipule-like, st.-clasping
base; fls. in medium-sized heads, the fls. all tubular,
long, exserted; involucre cylindric or bell-shaped, .its

bracts small and unequal. There are only 5 species, all

natives of Cent. S. Eu. None is of horticultural im-

portance. May be grown in the open border. Prop, is

by seed and division.

albifrons, Reichb. A much-branched, hairy peren-
nial, 2-3 ft. : Ivs. on the lower surface cottony, bright
green above, almost round and deeply cordate; basal
Ivs. long-stalked; the stalks eared: heads 15-20-fld.,

purple, rather attractively paniculate or coo'mbose.
Woody mts., S. Eu. July, Aug.

A. alpina. Bluff. & Fingeruth. A lower, smooth perennial, with
the heads 3-6-fld. ; is scarcely known in Amer. It is not so showy as

N. TAYLOR.

ADESMIA (not bound; referring to the free stamens).
Leguminosx. More than 100 species of tender herbs,
shrubs or sub-shrubs from S. Amer., allied to the pea-
nut. Lvs. abruptly pinnate, ending in a bristle: fls.

axillary, solitary, or sometimes racemose and terminal.
Some of them are showy.

A. balsdmica, Bert. Lvs. 1-1 Yt in. long; Ifts. 10-16 in pairs:
racemes 3-8-fld.; fls. Kin. across, golden yellow. Chile. H.M.
6921. Has the odor of balsam. A. bvronioides. Hook. A pretty
shrub, warted all over, except the petals and Ifts., with large
balsamiferous glands: Ivs. 1 K~2 in. long, made up of from 10-13

pairs of sessile, orbicular, coarsely crenate, dark green Ifts.: fls.

bright orange-yellow, in terminal racemes. Patagonia. B.M. 7748.
A. glulindsa. Hook. & Arn. 2 ft., shrubby; the branches clothed

with glutinous hairs: Ivs. with 3-4 pairs of hairy elliptic Ifts.:

fls. yellow, racemose and terminal. Chile. Neither is in the Amer-
ican trade, but both cult, in botanic gardens.

fyr TA vinn t

ADHATODA (native name). Acanthacex. About
25 species of tender shrubs, distinguished from Jus-
ticia by the less-spurred anthers, and often by the
habit and calyx, but considered by de Dalla Torre and
Harms as a mere section of that genus. Fls. whitish
or purplish; calyx 5-cleft, often exceeded by the bracts;
corolla long-tubed, the limb prominently 2-lipped;
stamens 2. For culture, see Juslicia.

cydpniaefdlia, Nees. BRAZILIAN BOWER-PLANT. Lvs.

opposite on short petioles, ovate: lower lip broadly
obovate, purple. Brazil. B.M. 4962. F.S. 12:1222.
R.H. 1873:110 Cult, in Calif.

A. VAsica, Nees. Lvs. ovate-lanceolate, acuminate: fls. white,
streaked red or purple. Ceylon. B.M. 861 (as Justicia Adhatoda}.

N. TAYLOR.f

ADIANTOPSIS (Greek, like Adiantum). Polypodia-
cex. Like Adiantum, but differing in haying the sori

simple, one to each veinlct and not occupying the ends
of several veinlets, as in Adiantum. A small genus,
little known in cult.

pedata, Moore (Cheilanthes pcdata, R. Br.). Lvs.

cespitose, on long (912 in.) sts., about 6 in. either

way, the 3 divisions bipinnatifid; sori numerous,
placed on both sides of the segm. Jamaica, Cuba.

R. C. BENEDICT.

ADIANTUM (Greek, unwelted). Polypodiacex.
MAIDENHAIR FERN. A large, widely distributed genus
of ferns, mainly of tropical countries, some of them
popular greenhouse and conservatory plants.
The leaves have usually polished black or purplish

stalks, the blades thin and delicate, simple or divided
into usually fan-shaped segments, with the outer mar-

gins revolutc, covering linear sori. Of the one hundred
or more species, only one, A. pedatum, occurs, commonly
in temperate North America. A few others are found in

the southwestern states and in Florida. A. cuneatum
is the most frequently cultivated of the exotic species.
The genus Adiantum furnishes some of the most

useful and popular species of commercial ferns. They
are easy of cult. They need a slightly shaded posi-

tion, moderately moist atmosphere, and a temp, of 60-
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65 F. The soil should be composed of rich loam and
leaf-mold in equal parts, and should be kept moderately
moist. Some of the most useful ones for general pur-
poses (given under their trade names) are: A. semulum,
grows about 12-15 in. high, and has very graceful dark

green fronds; A. helium, a dwarf, very compact species,
6-8 in.; A. cuneatum, A. cuneatum var. grandiceps, with

long, heavily crested, drooping fronds; A. cuneatum
var. variegatum making a neat specimen; A. concin-

num, gracefully drooping dark green fronds 15 in.

long, with overlapping pimue; A. continuum var. te-

tum, of upright growth, is 24 in. high; A. decorum

very useful, 12-15. in., and has young fronds of a

pleasing metallic tint; A. excisum var. mullifidum;
A. formosum; A. Fergusonii; A. fragrantissimum;
A. pubescens; A. tenerum and var. roseum; A. Wie-

gandii; A. LeGrandii, very dwarf; A. mundulum, a

very neat, dwarf species; A. rubellum, a dwarf spe-
cies with mature fronds light green, young fronds of

a deep ruby tint. The above may easily be grown from

spores, if sown on a compost consisting of half each of

finely screened clean soil and leaf-mold or peat, and
placed in a moderately moist and shady place in the

greenhouse in a temp, of 60 F. To be grown most
economically, they should be transplanted in clumps
of 3 or 4 plants as soon as the first pinna; have appeared,
and, as soon as strong enough, potted off, either in

clumps or singly. Some very desirable species to grow
into large, tall specimens are: A, xlhiopicum, A.

Bausei, A. Collisii, A. Fergusonii, A. formosum, A.

Lathomii, A. peruvianum, A. princeps, A.rhomboideum,
A. Sanctse-Calharinx, A. trapeziforme, and A. Wil-
liamsii. The following are also recommended for special

purposes: for fern-dishes, A. fulvum; for cutting, A.

gracillimum. The following kinds are economically
prop, by division, temp. 65 F. : A. Farleyense, the differ-

ent varieties of A. Capillus-Veneris, A. rhodophyllum,
A. assimile. Some kinds, as A. dolabriforme, A. cau-
datum and A. Edgeworthii, form small plants on the
ends of fronds, which may be detached and potted
separately, and if kept in a close atmosphere will in a
short time grow into choice little plants. Temp.
65-70 F. (Nichol N. Bruckner.)
The following directions (mostly for commercial

growing) are prepared for this entry by James C. Clark:

Adiantums, when grown in large quantities, are best

propagated from spores sown in pots or pans, 6-inch

being a good size, pots being preferred to pans as they
maintain a more constant and equal moisture. The pots
should be filled with two-thirds good drainage (coal-
ashes or potsherds are very suitable), top-dressed with
one-third sterilized loam mixed with one-tenth part of

sharp sand finely sifted and evenly pressed down in the

pot, so that the top of the soil will be about J4 inch
below the rim. The pots should then be placed on a
greenhouse bench, under shaded glass, and where a
temperature of 65 to 70 can be maintained. Then
water until they are thoroughly soaked (and to make
sure that they are wet, water again; it is impossible to

make too wet) . Allow to drain for an hour or so and then
dust the spores evenly, and as thinly as possible, over
the surface and cover immediately with glass. The
glass should remain on, and no water should be required
or given, unless by dipping, until the spores have devel-

oped to the prothallus stage, when it will be advantage-
ous to give a slight watering, using a very fine rose, and
raise the glass 8 inches above the pots, supporting so

that a free current of air can pass directly over the pots.
At this stage of their development adiantums, like

all other fern prothalluses, must never be allowed to

become dry. At the same time, great care must be
exercised so that there will be sufficient air to prevent
damping and yet no direct draft either from the heating
pipes or ventilators to cause wilting or drying out of

the pots.
As soon as the first real fronds appear (generally in

eight to twelve weeks from time of sowing, according to

season of year; eight weeks in spring and summer;
twelve weeks in fall or winter), the seedlings should be
transplanted in small clumps of three to five seedlings
each, into flats or seed-pans, spaced about 1 inch apart,
and placed in a close warmhouse, in a night temperature
of 65 to 70, until the seedlings show signs of taking
root and making new fronds, when the temperature
may be lowered to 60 at night and 65 to 70 in the

day. This temperature will be found to suit all adian-
tums (except A. Farleyense), in all stages of their future

development.
When the transplanted seedlings are about 1 inch

high, they may be placed in small pots and repotted
into larger ones as soon as they require it. In potting,
a good compost consists of nine parts of loam and one
part of well-rotted cow-manure, the pots being provided
with good drainage, especially the larger sizes. In pot-
ting, the crown of the plant should be placed deep
enough so that it will be covered with % to % inch of
fresh soil, making the soil only moderately firm (never
hard). Place the plants in a greenhouse, spaced so that
there will be a free circulation of air all around the

plants, the glass moderately shaded from March 15 to

November 1, and all shade removed during the winter

months, giving as much ventilation (without draft) as

possible. The soil should be kept moderately moist at
all times and a good atmospheric moisture maintained

by wetting down the walks, but at no time should the

foliage be wet more than possible. Well-drained, solid

beds are better adapted to the growth of adiantums than
tables, but, if grown on the latter, a )^-inch overhead

heating-pipe over each table, say 18 inches above the

foliage, will be found of great assistance in overcoming
the condensation that is so destructive to the foliage
when the plants are grown on tables.

Treated as above, adiantums can be grown into
6-inch pot specimens in one year from time of sowing
spores, and when grown rapidly are seldom troubled
with insect pests, unless it be green-fly, which can be
kept under control by a weekly application of nikoteen,
using two ounces to five gallons of water, applied in as
fine spray as possible.

Specimen adiantums, in 8-inch pots or larger, can be
grown in the same-sized pots for several years, provided
they are slightly rested during the winter months by
being kept on the dry side and in a lower temperature,
say 45 to 55. In February the plants should be re-

moved from the pots, the drainage examined, a little

of the top-soil removed, and then top-dressed with old
rotted cow-manure, and the plants returned to a grow-
ing temperature and given more water as required.
Feed either with liquid manure or dust with pulverized
animal manure every second week during the growing
season. Some of the finest specimen adiantums in this

country have been grown in the same-size pots for five

to seven years.
Scale sometimes attacks old specimen adiantums,

and there is only one remedy, rest the plants by
keeping to the dry side and in a cool temperature for

about a month; then cut off all the fronds clear down
to the crowns, and treat the same as old specimen
plants.

For amateurs and small growers, all adiantums can
be propagated by division of the crown and rhizomes.
This is best done in January and February. Wash off

all soil and cut the roots off as close to the crowns as

possible. Then divide to single eyes. Place the eyes
in sharp sand, merely covering them. Place in a situa-
tion such as advised for spores and cover with glass;
when the first fronds appear, treat exactly the same as
recommended for seedlings, when they will make plants
about as quickly and equally as good as those grown
from spores.
Adiantum Farleyense, being a sterile species, must be

propagated by division. It requires the treatment recom-
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mended for adiantums in general with the exception of

a much higher temperature, 65 to 70 at night and 75
to 80 during the day. The variety Glory of Moor-
drecht has the great advantage of producing fertile

spores and it also thrives in the lower temperatures
recommended for general adiantums. It gives promise
of being one of the most useful varieties for decorations
and cut-fronds use, as the fronds are very much hardier
than typical A. Farleyense and will compare well with
such kinds for standing as A. cuneatum, A. hybridan
and A. Croweanum.

acutum. 21.
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nearly Hm - wide, the upper margin rounded and lobed.

Brazil.

BB. Stalks scabrous (or rough).

19. hispidulum, Swartz (A. pubescens, Schk.). Lve.

forked, two divisions branching like a fan, with the

121. Adiantum Farleyense.

(XK)

largest pinnae 6-9 in. long,
made up of numerous Ifts.

J^in. or more long, two-thirds
as broad, covered with rather

long, stiff hairs, and with numerous cir-

cular indusia on the upper and rounded
outer margins. Old World.

AAAAA. Las. at least bipinnate, often tripinnate or

quadripinnate, with numerous rather small,,

fan-shaped or wedge-shaped Ifts. with veins

radiating from the base.

B. Lfts. an inch or less across.

c. Edges deeply cut into a series of narrow lobes.

20. Farleyense, Moore. Fig. 121. Lvs. often reach-

ing 15-24 in. in length, forming a rich profusion of

closely overlapping pinnae, light green; Ifts. more or less

wedge-shaped at base, with curved sides and the outer

margin rounded and deeply cut into 10-15 narrow lobes,
which rarely bear sori. Barbadoes. Said to be a gar-
den variety of A. lenerum, but apparently a good
species. G.C. III. 49:73.

cc. Edges not laciniately cut.

21. tenerum, Swartz. Lvs. deltoid, 12-24 in. long,
two-thirds as wide, the terminal Ifts. equally, the lateral

unequally, wedge-shaped at base, all of them rhombic
and deciduous when dry, with 10 or less small sori on
the outer and inner margins. A. Lathomii, A. Victorix,
A. rhodophyllum, A. prlnceps, A. acutum, and A.
Bausei are horticultural forms. Fla. and Trop. Amer.

^

22. Jordanii, C. Muell. (A. emargindlum, D. C.
Eaton, not Hook.). Lvs. 1 ft. or more long, 6 in. wide,
mostly twice pinnate, with nearly semicircular Ifts.;

sori elongate, the indusium almost continuous around
the margin of the 1ft. Calif, and Ore.

23. Williamsii, Moore. Lvs. triangular, nearly 1 ft.

long; Ifts. nearly semicircular, 3-4-lobed on the outer

margin, bearing 5-8 sori covered with oblong indusia.

Peru. Similar in habit to the last, but smaller and
with more numerous sori.

BB. Lfts. mostly less than a half inch across.

c. Lvs. at least quadripinnate, broader than long.

24. Collisii, Moore. Lvs. 1 ft. or more long, very
broad, the black rachises apparently repeatedly fork-

ing; Ifts. rhombic-ovate or cuneate, those toward the
outer portions longer and larger than those nearer the
base. -Of garden origin, possibly a hybrid.

cc. Lvs. mostly triangular or oblong, longer than broad.

D. Shape of Ifts. rhombic, the indusia kidney-shaped or

nearly circular.

25. concinnum, HBK. Fig. 122. Lvs. 2-3 pinnate,
12-18 in. long, 6-9 in. wide, on rather stout black stalks;
Ifts. rhombic-oblong, slightly lobed; sori 4-8 on each

1ft., usually set cjose together. Mex. to Brazil. Var.

latum, Moore. Differs from type by stiff upright habit,
and Ifts. twice as large and much separated.

26. aneitense, Carr. Rootstock wide-creeping, cov-
ered with minute dark brown linear scales; Ivs. 2-2 J^
ft. long, the stalks castaneous, rusty hairy above; the
If.-blades deltoid, lJ^-2 ft. long and broad, 3^-pin-
nate, the segm. rhomboidal, the sori 4-6 to a segm.
Aneiteum, New Hebrides.

27. tinctum, Moore. Lvs. on stalks 4-6 in. long, the
blades 2-pinnate, deltoid, the stalks black, glossy,

naked, the segms. rhomboid, 3-4 lines long, the lower

edge straight, the inner parallel to the rachis or just

overlapping it, the outer edge bluntly lobed, sori round,
on ultimate lobes. Costa Rica to Peru.

DD. Shape of Ifts. roundish with obtuse base, small or

medium size.

28. aethiopicum, Linn. (A. assimUe, Swartz). Lvs.
1 ft. or more long on slender stalks, 2-3-pinnate, rather

narrow; Ifts. roundish or obscurely 3-lobed, the mar-

gin finely serrulate; sori 2-3 to a 1ft., with oblong or

kidney-shaped indusia. Afr. and Austral.

29. ezcisum, Kunze. Lvs.

2-3-pinnate, 6-12 in. long, 3^1
in. wide; Ifts. about %in. wide,

roundish, with the margin cut
into small rounded lobes; sori

large, 2-4 to each 1ft.
; kidney-

shaped or circular. Chile.

ODD. Shape of Ifts. distinctly
cuneate at the base.

E. Indusia oblong or indis-

tinctly lunate.

30. Capillus-Veneris, Linn.

(A. Fergusonii, A. Mairlsii,
Moore). Fig. 123. Lvs. 2-3-

pinnate, 6-20 in. long, 3-8 in.

wide; Ifts. nearly Jiin. wide,
more or less irregularly lobed,
at the outer margin; sori <~

1-3 to each 1ft. with oblong
'

or more or less elongate
narrow indusia. Native south-

ward, and widely distributed

throughout the Old World.
Exists in many varieties, some
of them deeply lobed, like

A. Farleyense; a compact imbricated form is very
effective.

31. helium, Moore. Small, tufted, 3-8 in. high: Ivs.

bipinnate; Ifts. with the outer margin erose and often
divided into 2-3 shallow lobes; sori 2-3 to each 1ft.,

rather long and broad or somewhat lunate. Bermuda.
A greenhouse species.

122. Pinna of Adiantum
concinnum. ( X H)



220 ADIANTUM ADONIS

123. Pinna of Adiantum
Capillus-Veneris.

32. Bessonias, Jenman. Lvs. 11-16 in. long, the
stalks in tufts, stiff, black, shiny, with a few pale scales;
If.-blades deltoid, 4-pinnate, the pinnulae very densely

imbricated so that many
of them are covered over.

Trinidad.

EE. Indusia nearly circular,
with a narrow sinus.

33. cuneatum, Langs. &
Fisch. (A. xmulum, A. miin-

dulum, Moore. A. versail-

lense, A. fragrantlssimum, A.

hybridum, Hort.).

Fig. 124. Lvs. 3-4-

pinnate, deltoid, 6-
15 in. long, 5-9 in.

wide; Ifts. numer-
ous, obtuse or
broadly wedge-
shaped at base, the

margin rounded
and more or less

crenately lobed;
spri

3-5 to each

segm., with rather small rounded indusia. Brazil.

Runs into many forms, of which A. variegdlum is one.
A.F. 18:508. A. Bdrdii differs from the type in hav-

ing the fronds 2 ft. or more long. Var. grandiceps,
Moore. Robust: Ivs. numerous from a tufted crown,
elongated, with tassel-like growths at the ends. Var.

Croweanum, Hort. A vigorous hardy form.

34. Modrei, Baker (A. amdbile, Moore, not Liebm.).
Lvs. 2-3-pinnate on long, slender stalks, 6-15 in. long;
Ifts. M~3^in - long, rhomboidal, with wedge-like base,

deeply lobed; sori of medium size, 4-6 to each 1ft. Peru.

35. Wagneri, Mett. (A. decorum, A. Wtigandii, A.

elegans, A . Owenii, A . cydosbrum, Moore) . Lvs. 2-3-pin-
nate, 6-9 in. long, 4-6 in. wide; lateral Ifts. rhomboid,
the terminal cuneate, slightly lobed or incised; spri

4-6 to

each 1ft.
; very large membranous circular indusia. Peru.

A. Siebrechtii, Hort., "supposed to be a cross between
A. decorum and A. Williamsii," has strong, graceful
Ivs. thickly set with round pinnules of firm texture.

36. rubellum, Moore. Lvs. 4-6 in. long, deltoid, bi-

pinnate; texture membranous, bright green, reddish

when young; Ifts. J^in. wide,
deltoid or the lower rhomboid,
the outer margin deeply lobed
and the lobes finely toothed;
sori round at the apices of the
lobes. Bolivia.

37. monochlamys, D. C.
Eaton. Lvs. ovate -deltoid,
6-12 in. long, tripinnate; Ifts.

J^in. wide, cuneate at the

base, the upper
edge rounded,
and slightly

toothed, with a

single sorus or

rarely two in a
decided hollow
at the upper
edge. Japan.

38. venfistum, Don.
Lvs. ovate-deltoid, tri-

quadri-pinnate, 6-12 in.

long; Ifts. cuneate at the

base, J^in. wide, with the

upper edge irregularly
rounded or with 3 indis-

tinct lobes, finely toothed,

bearing 1-3
spri

in distinct

hollows. India.

124. Adiantum
cuneatum.

(Frond xf)

BBS. Lfts. minute, innumerable; Ivs. 4~6-pinnate.
39. gracillimum, Moore (of horticultural origin).

Lvs. 1 ft. or more long, nearly as wide, 4-6-pinnate, with
innumerable very small Ifts., which are pjj-i^in. wide
and usually bear a single sorus or rarely two. Dense,
compact forms are in cult, under the name of A. Le-
Grdndii.

AAAAAA. Lvs. 3-4-pinnote: st. climbing, several ft. long.

40. digitatum, Presl (A. specidsum, Hook. A. pal-

matum, Moore); Lvs. 2-3 ft. long on a stalk 18 in. or
more long, with palmately lobed 'Ifts. 1 in. or more
wide. S. Amer.

A. grdaaum, Mett. Stove: Ivs. lanceolate, to IK ft. and 4 in.

broad, once-pinnate, leathery. Colombia. G.C.III. 45:51. A. rft-

seum, Backh., an undetermined horticultural name, probably ref-

erable to A. rubellum. A. atiitum ramtisum, Hort. A di*tinct
form with fan-shaped Ivs. (properly A. Ghiesbreghtii, Moore).

L. M. UNDERWOOD.
R. C. BENEDICT.!

ADLUMIA (from John Adlum). Fumariacex. A
hardy biennial vine, which climbs over high bushes in

moist woods : fls. with the

petals united into cordate-

ovate corolla which ulti-

mately encloses the small,
few-seeded pod . Sow seed
in spring in a damp, cool

place. Transplant in fall,

if possible, if transplanted
at all. It does not flower

the first season but re-

mains low and bushy. It

will not tolerate open sun
or windy situation.

fungosa, Greene (A.

cirrhosa, Raf.). CLIMBING
FUMITORY. MOUNTAIN
FRINGE. ALLEGHENY
VINE. Figs. 125, 126.

Climbs by the slender

young If.-stalks. Lvs.

thrice pinnate; Ifts. cut-

lobed, delicate: fls. white
or purplish, in ample
panicles. G.W.F. 13. V.
2:76 and 4:22 (all as A.

cirrhosa). N. TAYLOR. t

ADODfiNDRUM: Rhodo-
thamnus.

ADONIS (a favorite of

Venus, after his death

changed into a flower).

Ranunculacex. Hardy an-
nual and perennial herbs

planted for their showy
flowers.

Flowers solitary, termi-

nal; petals 5-16, yellow
or red; carpels many: st.

about 1 ft. high, very
leafy: Ivs. alternate, cut

into very narrow divi-

sions: fr. an achene.
The culture is simple in

any good soil, light moist
earth preferred . They
thrive in full sun or partial shade; the perennial species
well suited for rockwork and borders. Only a few well-

known species, natives of temperate regions of Europe
and Asia; perhaps 20 in the genus.

Annuajs are propagated by the seeds, which are slow-

germinating; the freshest seed is sown in autumn or

earliest spring. Perennials may, in like manner, be

grown from seed and come to flower the first season,

125. Adlumia fungosa.
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but division of the roots is to be preferred as the flowers

are then more abundant. Very early spring is the best

time for dividing.

A. Annuals: fls. crimson or scarlet.

B. St. simple except at top: center of fl. yellow.

sestivalis, Linn. PHEASANT'S-EYE. SUMMER ADONIS.
Sis. erect, often branched at top: fls. crimson; petals

flat, obtuse, half longer than calyx.

June, July. Var. citrina, Hoffm., is a

garden variety with citron-yellow fls.

parvifldra, Fisch. Allied to above; not
well recognized as a distinct species. Dif-

fers in being smaller-fld. and less showy,

microcfirpa, DC. Apparently a pale-
fld. variation of A. seslivalis.

BB. St. branched: center of fl. dark.

autumnalis, Linn. FLOS ADONIS.
f AUTUMN ADONIS. St. branched: fls.

Adlum.. fungosa. ^^ crimsorl) with dark centcr> glo
_

bose; petals 6-8, concave, slightly

larger than calyx. June-Sept. Gn. 12, p. 131. Spar-

ingly naturalized.

AA. Perennials: fls. yellow.

B. St. not branched.

vernalis, Linn. (A. apennma, Jacq. A. davurica,

Reichb.). SPRING ADONIS. Fig. 127. St. simple; lower

Ivs. scale-like, others with lobes numerous, entire: fls.

large; petals 10-15, lanceolate, slightly toothed; sepals
smooth. Early spring. Gn. 5, p. 519; 39:268. Gn.W.
23:153. G. 29:146; 9:122; 1:249. Var alba, Hort.
A form with white fls. J.H. 52:39 (desc.). A.distorta,

Tenore, from Italy; a form with later fls.

apennma, Linn. (A. vernalis var. sibirica. DC. A.

sibirica, Patrin.). This species is much like A. vernalis:

fls. larger: lower Ivs. sheath-like. April. Siberia.

BB. St. branched.

pyrenaica, DC. St. branched: petals 8-10, obtuse,

smaller than in A . vernalis: lower Ivs. with long branched

petioles; upper ones sessile, the numerous lobes always
entire. July. Gn. 39, p. 269. Gn.W. 5:533. A. Ircu-

tiana, DC., a form with some radical Ivs.
;
lobes dentate.

volgensis, Stev. (A. wolgensis, Hort.). Much like

A. vernalis, but St. branched: Ivs. scale-like at base,

petiolcd or sessile above: fls. like A. pyrenaica, but

sepals pubescent on under side. April. Volga region.

amurensis, Regel & Radde. A beautiful species, with
broad yellow fls.; not much cult, in Amer.; has many
Japanese varieties. B.M. 7490. G.M. 40:169; 48:212.
Gn. 52:6; 67, p. 207; G.C. III. 29:175 and III. 37:

188; J.H. .III. 50:299 (fl. pi.). K. C. DAVIS.

ADOXA (Greek, withotit glory, i.e., humble or

obscure). Adoxacex, but by some authorities placed
in Caprifoliacex and formerly in Araliacex. A. Mos-
chatellina, Linn., the Moschatel, is the only species.
It is an inconspicuous herb 3-5 in. high, bearing tubers
beneath the ground, with biternate Ivs., and small

greenish fls. It occurs in England, Cent. Eu., and
northward, and in subalpine and arctic regions in N.
Amer. It is scarcely cult, but may occur in rock-gar-
dens, being grown for its musky scent.

AiCHMEA (from aichme, point; referring to the rigid

points on the calyx). Bromeliacese . Epiphytic herbs,
of about sixty species, natives of tropical South Amer-
ica, grown in choice greenhouse collections.

Flower-cluster arising from a cluster or rosette of

long, hard Ivs. which are serrate; petals 3, tongue-
shaped, obtuse or pointed, 2-3 times the length of the

spine-pointed calyx-lobes; stamens 6, shorter than the

petals; ovary inferior, 3-celled. The fls. are subtended

by (in the axils of) fl.-bracts; the entire head or fl.-

cluster is often reinforced or subtended by conspicuous
If.-bracts; in the compound-infl. types, the individual
branches are usually subtended by branch-bracts. In
some species, as /E. Lalindei and M. Marix-Reginx, the

large colored If.-bracts are the most conspicuous part
of the plant. In others, as M. Veilchii, the entire head
is the showy part. Monogr. by Baker, Journ. Bot.

1879:129, 161, 226. Includes Canistrum, Echinostachys,
Hohenbergia, Hoplophytum, Lamprococcus. Pironneava,
Pothuava; and some of the species have been referred
to Billbergia, Cryptanthus, Guzmannia, Tillandsia, Che-

valiera, and others.

The sechmeas are closely allied to the billbergias,
from which they are distinguished by smaller flowers,
which are little exserted from the calyx and not widely
expanding, short filaments and small anthers, sharp-
pointed sepals and conspicuous sharp-pointed flower-

bracts.

For culture, see Billbergia.

cserulescens, 8.

calyculata, 6.

ccelestis, 12.

discolor, 10, 11.

distichantha, 1.

INDEX.

fasciata, 7.

fulgens, 10.

Lalindei, 2.

lepdiensis, 9.

Lindenii, 5.

Marise-Reginae, 3.

tniniata, 11.

spectabilis, 13.

Veitchii, 4.

Weilbachii, 9.

A. Fls. 2-ranked on the branchlets.

1. distichantha, Lem. Lvs. 2-3 ft. long, with a di-

lated base 4-5 in. long and half as wide, the blade rigid
and channelled, edges prickly: scape 1-1 ]/% ft.; fls. in a

bipinnate panicle 4-7 in. long and half as wide, the

petals tongue-shaped and red-purple, longer than the

obtuse-cuspidate sepals; fl.-bract pocket-like, }in. long.
Brazil. B.M. 5447. J.F. 3:269.

AA. Fls. multifarious, in

several or many rows on
the spike or branchlets.

B. Infl. simple.

c. Ovary compressed or

flattened.

2. Lalindei, Lind.&Rod.

Large (3-4 ft.), with long
and broad spine-

edged Ivs.: spike

very dense, green-
ish white, from
the color of the

aggregated cali-

ces, the fls. sub-
tended by many
deflexed, showy
red, long-pointed,
entire bract-lvs. ;

corolla green, not
exserted. Colom-
bia. I.H. 30:481.

Striking.

3. Mariae - Reginse,
Wendl . Smaller than the

last in all its parts: petals

blue-tipped when young,
fading to crimson like the

bracts, half as long again
as the mealy cuspidate
sepals; fl.-bracts entire,

small, not showy: bract-
lvs. toothed. Costa Rica.

B.M. 6441. Gt. 49:1477.
One of the best species.

4. Veitchii, Baker. Lvs.

spotted, serrate: petals

pale, a little longer than
the sepals; fl.-bracts con- 127. Adonis vernalis.
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spicuous, toothed, scarlet: bract-lvs. greenish, erect,

serrate, not encompassing the infl. S. Amer. B.M.
6329. G.Z. 23, pi. 30. Referred to Ananas by Bent-
ham & Hooker.

cc. Ovary terete (cylindrical).

D. Head oblong.

5. LIndenii, Koch (Hoplophytum Lindenii, Morr.).
Lvs. dilated and entire at base, the blade minutely
toothed and 2-3 ft. long, the tip broad-rounded and
short-cuspidate: petals lemon-yellow, twice as long as

sepals. Brazil. B.M. 6565.

DD. Head globose.

6. calyculata, Baker (Hoplophytum calyculatum,
Morr.). Lvs. about 1 ft. long, with an oblong, dilated

base, the blade minutely toothed and rounded at the

tip, but terminated with a minute cusp: scape shorter
than the Ivs., with several deciduous lanceolate bract-

lvs.; petals tongue-shaped, not Hin. long, bright yel-
low; fl.-bracts small, entire, reddish. S. Amer.

7. fasciata, Baker (Billbergia fasciata, Lindl. B. rho-

docyanea, Lem.). Lvs. 1-2 ft. long, with an oblong en-

tire clasping base, the blade strongly toothed and the
back marbled with whitish cross-lines, the tip rounded

128. JSchmea miniata var. discolor. ( X J<c)

and mucronate: scape 1 ft. high, floccose, the several
bract-lvs. pale red and erect; petals %in. long, pink.
Brazil. B.M. 4883. B.R. 1130. F.S. 3:207. Infl. some-
times forked.

BB. Infl. branched (or compound),
c. Fls. pedicellate.

8. caerulescens, Baker. Lvs. lJ^-2 ft. long, with
small prickles: panicle 4-5 in. long, 2-pinnate, with lax

few-fld. crowded branches; petals bluish red, J^in.

long: fl.-bracts none or minute. S. Amer. Gt. 1871:
694. Produces white berries.

cc. Fls. sessile.

D. Sepals blunt.

B. Floral bracts large.

9. WeJlbachii, F. Didr. Lvs. rather short, over-

topped by the red-stemmed and red-bracted scape:

panicle narrow, 1-pinnate, the fls. rather crowded, blue
and red. S. Amer. R.H. 1871:170.

Var. leodiensis, Andre
1

. Lvs. violet and spotted:
fls. shorter. Brazil.

EE. Floral bracts minute or wanting.

10. fulgens. Brongn. (J?. discolor, Hort.). Lvs.

broad, with small distant teeth, with a broad cuspidate
end: panicle large, simple above, branched below, gla-

brous, bearing numerous fls.; petals blue-tipped, ex-

ceeding the rich red calyx; fl.-bracts minute or none:
branch-bracts yellowish. S. Amer. B.M. 4293.

11. miniata, Baker. Lvs. serrate with numerous close
small teeth: panicle branched throughout; fls. numer-
ous; petals blue; ovary red. Var. discolor, Hort., Fig.
128, has the Ivs. purple or violet-brown on the back.
Brazil.

DD. Sepals pointed or awned.

12. ccelestis, Morr. Lvs. linear, the margins with
few minute spines or almost smooth: panicle branched
below, simple above; fls. about 10 lines long; sepals
white; petals blue. Brazil.

13. spectabilis, Brongn. Lvs. linear, the margins
armed with stout spines: panicle laxly pyramidal; fls.

about \% in. long; sepals pale rose; petals white, pur-
ple at apex. Venezuela and Colombia. R.H. 1875:311.

AS. 'iitrantiac.fi, Baker=Canistrum aurantiacum. JE. Bdrleei,
Baker. Corolla pale yellow. Honduras. dS. brasiliensis, llegel.
Lvs. much dilated at base, whitish below, black-toothed: petals
light blue: calyx and rachis red; panicle branched. Brazil. Gt.
34:1202. &. bromeli&fdlia, Baker. Dense spike: Ivs. whitish
below, 3-4 ft. long, serrate or spinescent: fls. light yellow. S. Amer.

.*. Cornui, Carr.=.E. nudicaulis. M. Drakedna, AndrS. Lvs.
whitish, finely dentate: spike simple and lax; fls. long-tubular,
light blue; bracts and ovaries coral-red: berries rose, becoming
blue. S. Amer. R.H. 1888, p. 401,desc. X. exsudans, Morr.=Gra-
visia exsudans. &. Furstenberffii, Morr.=Streptpcalyx Fursten-
bergii. &. gigas, Morr. Floral Ivs. crimson: ns. in a dense infl.;

sepals white, lepidote; corolla pale green. Brazil. B.M. 8107.
As. glomeriita. Hook.=Hohenbergia stellata, Schult. IE. Hyatrix,
Morr. Lvs. lepidote, whitish, crowded: spike oblong, dense; fls.

purple, tomentose. Guiana. &. lavandulacea, C. H. Wright. Fls.

distichous, paniculate, the sepals awned, green, the petals deep
violet. Grenada. B.M. 8005. J3. macracdntha, Brongn.=M.
Schiedeana. M. Melindnii, Hook. Panicle 3-pinnate, dense; pet-
als bright red: Ivs. spiny, 1 ]4-2 ft. Guiana. B.M. 5235. X. mexi-
cxtna, Baker. Lvs. long and large, fine-toothed: panicle 2-pinnate,
long and lax, the peduncles mealy; petals crimson. Mex. M.
miniMa, Hort.=Billbergia thyrsoideaf?). j. myriophyUa, Morr.
Allied to &. distichantha. Lvs. narrow, 2-3 ft., spiny, silvery-
scaly on the back: fls. red, the petals fading blue. Trop. Amer.
B.M. 6939. M. nudicaulis. Griseb. Lvs. long and straight, brown-
toothed: bract-lvs. subtending: spike large, brilliant red; petals
yellow. Trop. Amer. R.H. 1885:36 (as j&. Cornui, which is a form
with shorter and denser spike). . panicullgera, Griseb. Lvs.

large and long: panicle 1-2 ft. long, with few-fld. branches; scape
tall, reddish, downy; fls. purple. Trop. Amer. M. Schiedeana,
Schlecht. (&. macracantha, Brongn.). Lvs. large, rigid, strongly
armed: panicle 3-pinnate, pubescent; fls. pale yellow. Mex. Gt
43 p. 175. M. serrdta, Mez. Panicle very dense, bipinnate; fis.

distichous, sessile; sepals spinulose; petals violet, mucronate.
Martinique. R.H. 1907: 129 &. z(/rina=BilIbergia zebrina.

L. H. B.
GEORGE V. NASH.J

J OLE (from Latin Mgle, one of the Hesperides) . Ru-
tacex, tribe Cltrese. A small tree, often spiny, having
hard-shelled frs.: Ivs. deciduous: fls. pentamerous with
numerous free stamens; ovary with 10 or more cells;

ovules numerous in each cell; cells of the fr. without pulp
vesicles, filled with gum; seeds woolly and in germina-
tion the cotyledons remain hypogeous: the first foliage
Ivs. are opposite. Only one species is now recognized.

Marmelos, Correa (Crateva Mdrmelos, Linn. Belou

Mdrmelos, W. F. Wight). Fig. 129. The bael fruit of

India. A handsome tree native to N. India, but widely
cult, throughout the Peninsula as well as in Ceylon,

Burma, Siam and Indo-China. The trifoliolate Ivs.,

borne on wingless petioles, are thin in texture, prob-

ably owing to the fact that they are deciduous. Al-

though not so hardy as the deciduous trifoliate orange
of China and Japan,

the bael fruit tree is said to en-

dure a considerable degree of cold (20 F. or lower) in

the drier parts of N. W. India. The fr. is greenish yel-

low, globular, or nearly so, varying from 2^6 (usually

4-5) in. in diam. The fr. of the wild tree is consider-

ably smaller than that of the cult. form. The hard

shell, j/jjin. thick, is filled with the pale orange, aro-

matic pulp in which occur 10-15 long, narrow cells

containing the seeds imbedded in transparent tena-

cious gum. These cells correspond to the segms. of an

orange, while the pulp is made up of the pith and the

greatly thickened fleshy membranes separating the
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129. jEgle Marmelos.

cells. 111. Roxb., PL Corona., pi. 143. Wight, Ic., pi. 16.

Bedd., Fl. Sylv., pi. 161. Benth. & Trim., Med. PI.,

55. Bonav., Oranges and Lemons of India and Ceylon,

Atlas, pi. 242, 243. The ripe fr. is much esteemed by
the Hindus, many of

whom consider it the

best of the citrous frs.;

the European residents

in India often become
very fond of it.

Watt says (Diet, of

Econom. Prod, of India,

1:123): "The fruit, when
ripe, is sweetish, whole-

some, nutritious, and

very palatable, and much
> esteemed and eaten by

all classes. The ripe

fruit, diluted with water,

forms, with the addition

of a small quantity of

tamarind and sugar, a delicious and cooling drink."

The famous botanist, Roxburgh, says (Flora Indica,

2:580): "The fruit is nutritious, warm, cathartic; in

taste delicious, in fragrance exquisite; . . ."

On the other hand, W. R. Mustoe, Superintendent,
Government Archeological Gardens, Lahore, India,

writes (in a letter to D. G. Fairchild, dated Lahore,
Dec. 3, 1908) : "The fruit is greatly prized for eating by
the natives, but can scarcely be looked upon as pala-

table to the white man except as a sherbet; . . ."

Sherbet is made from the mashed pulp, which is diluted

with a little water, and then strained into milk or soda-

water and sugared to taste. Sometimes a little tama-

rind is added to give a subacid flavor. All Indian medi-

cal authorities agree that the bael fruit has a most

salutory influence on the digestive system. The ripe
fruit is mildly laxative and is a good simple remedy for

dyspepsia. The unripe fruit is a specific of the highest

value for dysentery, but so mild that it can be given to

children without danger. The bael fruit tree is widely
cultivated in India, and is found in nearly every temple

garden. It is dedicated to Siva, whose worship cannot

be completed without its leaves. This promising fruit

tree is now being tested at several points in the warmer

parts of the United States.

JE. Bdrteri, Hook. f.=Balsamocitrus paniculata, Swingle. M.
deuindra, Naves=Chsetospermum glutinosa, Swingle. J ylutinbsa,
MerrilI=Chsetopermum glutinosa. Swingle. d. septdria, DC.=
Poncirus trifoUata, Raf. ^"ALTER T. SWINGLE.

jEGLOPSIS (Mgle; opsis, appearance). Rutdcex,
tribe Citrese. A small spiny tree, having simple per-
sistent Ivs. with short, wingless petioles, and frs. with

a thin rather hard shell: the fls. are pentamerous with

10 stamens, ovary 6-7-celled, ovules numerous in each
cell: cells of the fr. without pulp vesicles, filled with

gum. The seeds are smooth, and in germination the

cotyledons remain hypogeous; the first foliage Ivs. are

opposite. Only one species is known.

Chevalieri, Swingle. Fig. 130. A large shrub or small

spiny tree growing near the coast in Cote d'lvoire,

Trop. W. Afr., probably occurring also in Liberia. The

spines occur singly alongside of the axillary bud and are

long, slender and straight. (See Fig. 130.) The fls. are

borne in small, more or less branched panicles composed
of 4-40 fls. The fruits are globose or slightly pyri-

fonn, deep orange, with a thin, hard shell ^in. thick.

Inside of this shell are 6 (rarely 5 or 7) cells filled with

large sublenticular seeds imbedded in a fragrant

mucilage. These cells correspond to the segms. of an

orange and
are trian-

gular in

outline, oc-

cupying
almost the
whole
space, the sep-

arating mem-
branes being
very thin and the

pith small. In
this respect, the
fr. is quite unlike

frs. o f jEgle and
Balsamocitrus.
111. Bull. Soc.

Bot. Fr. v.
58. Mem. 8d.

pi. 2, 3. This

species was only
recently brought
to light in the
collections of the
Muse'um d'His-
toire Naturelle

131. ^igopodium Podograria var.

variegatum.

at Paris. It is reported as growing in swamps near the

sea. If it is able to resist brackish water it may prove
to be a stock of value on which to graft citrous frs. as

most, if not all, of the species of Citrus are very sensi-

tive to salty soils (alkali). Trees of this species are

growing in the greenhouses of the Jardin des Plantes

at Paris and in those of the U. S. Dept. of Agric. Young
seedlings are being grown for trial as stocks on which

to graft other citrous frs. WALTER T. SWINGLE.

130. jEglopsis Chevalieri. (X|; fl. Xj)

. (aix, goat, and podion, a little foot;

probably from the shape of the Ifts). Umbelliferae.

GOUTWEED. Coarse, hardy herbaceous perennial, with

creeping rootstocks, biternate Ivs., sharply toothed,
ovate Ifts., white fls. in umbels: frs. ovate, glabrous,
with equal filiform ribs, and no oil-tubes.

Podograria, Linn., var. variegatum, Hort. Fig. 131.

Twelve to 14 in. A rapid-growing variegated form of

this European weed, which makes attractive mats of

white-margined foliage. Common in yards, and planted
as edging and mats against buildings and in shady
places. Prop, readily by division, and of simplest cult.

N. TAYLOR.f
AERANTHTJS: Certain species described under this genus are

treated in Anyrxcum.

AfiRIDES (Greek, air-plant). Orchidacex. Epiphytic
hothouse orchids.

Stems leafy, without pseudobulbs: Ivs. distichous,

coriaceous or fleshy, the persistent sheaths covering the
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St.: fls. borne in simple or compound lateral clusters;
sepals about equal, spreading, the dorsal broader than
the lateral; petals similar to the dorsal sepal; lip erect,
or bent in, attached to the foot of the column, spurred
at the base, the spur hollow; pollinia 2. Species
about 30, distributed from Malay Archipelago to India,
E. Asia and Japan.

Nearly all the species of this genus are from the
East Indies and therefore require the warmhouse
treatment, with a minimum of 65 F. in winter. As
they have no pseudobulbs, but an erect, evergreen stem,
they must never be allowed to become perfectly dry.
Ample drainage of charcoal and broken pots is very
essential, with a surfacing of moss, preferably sphag-
num, renewed each year, the usual peat fiber being
omitted. The best-known species is A. odoratum and
is often seen in collections flowering freely. A. Field-

ingii is also an interesting plant, as the spikes grow to
the length of 18 inches, are dense-flowered, and known
as the "fox-brush orchid," the color being a beautiful

rose-pink. A. Lawrencise is another fine plant, from
the Philippines but not yet common in gardens.
Propagation is effected only by cutting off the top of
the plant and setting it down in another pot, and wait-
ing for the other part to send out shoots. The roots are

mostly aerial, and no attempt must be made to confine
these to the pots. If the size pot used is large, it should
be perforated at the sides to admit of a free circulation
of air. (Orpet.)

INDEX.

affine, 12.

Amesianum, 5.
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Roebelinii (A. RoebeUnii, Reichb. f.). Differs in the
denticulate petals which shade to green at the base, and
in the rose-colored middle lobe of the lip. Philippine
Isls.

4. suavissimum, Lindl. Lvs. up to 10 in. long and
1H in. broad: racemes longer than the Ivs.; fls. fragrant,
somewhat crowded; sepals and petals white, flushed

with lilac, tipped with rose-lilac, the dorsal sepal broadly
oval, the lateral larger; b'p 3-lobed, the erect lateral

lobes rounded-oblong, lemon-yellow, purple-spotted,
the middle lobe linear-oblong, paler than the lateral

lobes. Malacca. C.O., pi. 6. J.F. 2, pi. 213. Var. Bal-

lantineanum, Veitch. Blooms a little earlier: racemes

shorter, the sepals and petals amethyst-tipped.

5. Lfiwrenciae, Reichb. (A. Lawrencianum, Hort.).
Lvs. up to 1 ft. long and 2 in. broad: racemes equaling
or longer than the Ivs.; fls. over \Yi in. long, fragrant;

sepals and petals white, amethyst-tipped; lip deeply
3-lobed, the denticulate lateral lobes hatchet-shaped,
white, the middle lobe oblong, amethyst, the spur

green, incurved. Philippine Isls. Gn. 35:485. G.C.
III. 20: 629; 30:435. Var. Amesianum, Kranzl. A
more robust plant, with fls. of a more intense color.

Var. Sanderianum, Hort. Differs in its narrow Ivs.

and yellowish fls.

6. Leanum, Reichb. f. Lvs. up to 10 in. long and
IJi in. broad: racemes longer than the Ivs.

;
fls. less than

1 in. long; sepals and petals rose-purple with a white
base

; lip 3-lobed, the lateral lobes round, incurved, and
nearly inclosing the small, ovate-triangular, deep pur-
ple middle lobe; spur straight, green-tipped. India.

7. Savageanum, Veitch. Lvs. up to 10 in. long and
1J4 m - wide: racemes equaling the Ivs.; fls. less than 1

in. long; sepals and petals with the white base dotted
with purple, the upper portion crimson; lip crimson-

purple, the erect lateral lobes round-oblong, the middle
lobe linear-oblong, small, incurved; spur straight,

greenish.

8. falcatum, Lindl. & Paxt. (A. Larpentse, Hort. A.

eipdnsum, Reichb. f.). Lvs. up to 8 in. long and 1 J^ in.

broad: racemes equaling or exceeding the Ivs.; fls.

about 1 J4 in- long; sepals and petals white, tipped with

amethyst-purple; lip 3-lobed, the spreading lateral

lobes falcate, light amethyst, the middle lobe deep
amethyst, broadly obovate, notched, denticulate; spur
short, greenish. Upper Burma. Var. Lednaei (A.
Leimsei, Reichb. f.). Differs in having the middle lobe
of the lip larger and of deeper color, and in the dotting
of the lateral lobes and of the base of the sepals and
petals. Rangoon.

9. Houlletianum, Reichb. f. Resembles A. falcatum.
but differs in its smaller fls., arranged in shorter and
denser racemes, the sepals and petals tawny yellow,
tipped with purple, the lip white, striped and spotted
with purple, the middle lobe fimbriate. Cochin China.

C.O.,pl.3. I.H. 29:455. R.B. 21:205. R.H. 1891:324.

10. Augustianum, Rolfe. Lvs. up to 8 in. long and
IK in- broad: racemes longer than the Ivs.; fls.1-1 J4 in-

long; sepals and petals rose, round-oblong, obtuse;
lip 3-lobed, the oblong lateral lobes falcate, rounded or
truncate at the summit, the broadly oblong middle lobe

crenulate, somewhat bilobed at the apex; spur straight.

Philippine Isls. G.C. III. 7:233.

11. crassifdlium, Par. & Reichb. f. Lvs. up to 8 in.

long and 2 in. wide: racemes longer than Ivs.; fls. loosely
arranged, 1-1 J^ in. long; sepals and petals rose-purple,
paler at the base; lip 3-lobed, the lateral lobes rose-

purple, nearly lunate or crescent-shaped, the broadly
ovate middle lobe deep rose-purple; spur curved, green-
ish at the tip. Burma. G.C. II. 8:493. C.O., pi. 1.

12. multifl&rum, Roxbg. (A. afflne, Wall. A. rbseum,
Paxt.). Lvs. up to 10 in. long, less than 1 in. broad: ra-

cemes longer than the Ivs.; fls. about Min. long; basal

portion of the oval-oblong petals and dorsal sepal white,

15

with a few purple spots, the remainder light amethyst,
the nearly orbicular lateral sepals white, faintly flushed;
lip light amethyst, deeper in the middle, cordate,
obtuse; spur straight, short. B.M. 4049. Gt. 8:267.
J.F. 2:200. Var. L6bbii, Veitch (A. Lobbii, Hort.).
Differs from the type in its much-crowded Ivs., and in
the fls. which are more numerous and more highly
colored. I.H. 15:559. Var. Godefroyanum, Veitch
(A. Godefroyanum, Reichb. f.). Lvs. longer: fls. a little

larger and more highly colored than in the type. R.B.
17:169.

13. Fieldingii, Lodd. FOX-BRUSH ORCHID. Lvs. up
to 10 in. long and nearly 2 in. broad: infl. racemose,
sometimes paniculate at the base, longer than the Ivs.:

fls. about \ l
/z in. long, crowded; petals and dorsal sepal

white, suffused with rose, or the basal portion some-
times white and dotted with purple, obovate, the lateral

sepals white, tipped with pale purple, broadly oval; lip
white

;
suffused with rose, deltoid or trowel-shaped,

acuminate, the small lateral lobes inrolled over the
mouth of the small white spur which is amethyst, mot-
tled with white. Sikkim and Assam. B.H. 1876: 18, 19.

A.F. 22:883.

14. maculosum, Lindl. Lvs. up to 10 in. long and
nearly 2 in. broad : infl. longer than the Ivs., often panic-
ulate at the base; fls. about 1J^ in. long, the sepals and
petals white, the upper portion stained and spotted
with amethyst, oval-oblong; lip clawed, the blade

amethyst, deeper in the middle, ovate-oblong, obtuse,
with 2 small white tubercles at the base; spur incurved,
short, green-tipped. India. Var. Schroederi, Veitch.
Differs from the type in its more robust habit, its longer
Ivs., and the darker markings of the sepals, petals,
and middle of the lip. G.C. II. 13:493; 17:341. J.F.

1:54.

15. crispum, Lindl. (A. Brobkei, Batem.). Lvs. up to

8 in. long and 2 in. broad: infl. several times longer than
the Ivs., racemose, or sometimes paniculate at the base;
fls. about 2 in. long, the sepals and petals white, faintly
flushed with rose-purple on the back and on the surface

at the apex; lip 3-lobed, the erect, small lateral lobes

white, streaked with rose-purple on the surface, round-

oblong, the middle lobe deep amethyst, white at the

base, broadly ovate, the sides reflexed, serrate; spur
small, curved. S.India. B.M. 4427. F.S. 5:438. Gn.

4, p. 85. B.R. 28:55. F.S. 1:42. G.C. III. 36:134. Var.

Lindleyanum, Hort. Infl. paniculate at the base; fls.

larger than in the type, the lip with the lateral lobes

greenish and the middle lobe rich amethyst bordered
with white. Neilgherry Hills. Var. W&rneri, Hort.
Differs in having the Ivs. shorter and narrower than in

the type, and in its longer racemes of smaller fls., the
middle lobe of the lip deep rose with a white border.

16. radicdsum, Reichb. (A. rubrum, Hort.). Lvs. up
to 10 in. long and 1J^ in. broad: infl. longer than the

Ivs., racemose, or sometimes paniculate at the base; fls.

about 1% in. long, the sepals and petals light rose-

Eurple,
deeper spotted; lip 3-lobed, the small erect

iteral lobes round, rose-purple, the middle lobe deep
rose-purple, oblong, acute; spur curved, short. India.

17. japdnicum, Reichb. f. Lvs. up to 4 in. long, few:
racemes longer than the Ivs.; fls. about 1 in. long, fra-

grant; sepals and petals greenish white, the lateral

sepals bordered with brownish purple; lip 3-lobed, the
lateral lobes small, the middle lobe obovatfr-spatulate,

crenulate, white, with a median dark violet ridge and a
few paler spots; spur straight, obtuse. Japan. B.M.
5798. I.H. 29:461.

18. vanddrum, Reichb. f. (A. cyltndricum, Hook.).
St. slender, round: Ivs. terete, grooved on the upper sur-

face, up to 8 in. long: fls. single or in few-fld. racemes,
white, about 2 in. long; sepals and petals undulate, the
former obovate-oblong, the latter nearly rhomboidal;
lip 3-lobed, the lateral lobes linear-falcate, the middle
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lobe broadly obcordate; spur subulate. Himalayan
region. B.M. 4982. J.H. 111. 34:417. O.K. 13:60.

19. mitratum, Reichb. f. St. short, with a few semi-
terete Ivs. 6-15 in. long, deeply grooved on the upper
surface: racemes from below the Ivs. and shorter than

them, ascending or nearly erect; fls. %in. long; sepals
and petals white, flushed with mauve at the apex; lip

amethyst; spur miter-shaped, short. Burma. B.M.
5728.

A. MicholUzii, Rolfe. A recently intro. species, allied to A. odo-
ratum. Light rose-purple fls. and a rather short spur. Annam.
O.K. 1904:181. A. cylindricum, Lindl. Resembles A. vandarum
in habit and foliage. Fls. about iM in* across; the sepals and

petals waxy white, sometimes tinged rose, the lip white, the side
lobes purple-streaked, the middle lobe yellow with a crimson tip.
India. G.C. III. 17:393. A. Duqueanei, Hort. Fls. white dotted
with rose. A. Emericii, Reichb. Fls. 1 in. long, the sepals and
petals white, amethyst-blotched at apex, the side lobes of lip

purple-spotted, the middle lobe small, narrowly oblong, acute,
amethyst; spur incurved. B.M. 6728. A. Thibautianum, Reichb.
Racemes longer than the Ivs.: fls. rose with an amethyst lip; spur
curved- GEOKGE V. NASH.

jERUA (said to be from the Arabic name). Amaran-
tacex. A genus of 10 species of Trop. Asiatic and Afri-

can herbs or shrubs, allied to Achyranthes, with per-
fect or imperfect fls., the perianth segms. short and
hyaline; stamens 5 or 4, sterile filaments intervening;
fls. very small, usually in clusters, white or rusty.

sanguinolenta, Blume (A. sanguined, Hort.). Lvs.

2 in. long, opposite or alternate, ovate-acuminate,

133. Opening foliage of .sculu* Hippocastanum.

soft-pubescent, pale beneath. Java. Cult, for its dark
red Ivs. Not common and at present perhaps confined
to botanic gardens. N. TAYLOR, t

.ffiSCHYNANTHUS: Trichosporum.

jESCULUS (ancient name of some oak or mast-bear-

ing tree). Including P&via. Hippocastanacese. HORSE-
CHESTNUT. BUCKEYE. Trees or sometimes shrubs,
cultivated for shade and for the conspicuous bloom of

some species.
Winter-buds large with several pairs of outer scales:

Ivs. opposite, long-petioled, digitate, deciduous; Ifts.

5-9, serrate: fls. symmetrical in terminal panicles;
calyx campanulate to tubular, unequally 4-5-toothed;
petals 4-5, with long claws; stamens 5-9; ovary 3-

celled, with 2-ovuled cells: fr. a large 3-valved caps.,

usually with 1 or 2 large seeds; seeds large, brown, with
a large pale hilum. About 20 species in N. Amer., E.

Asia, Himalayas and Balkan Peninsula.
The buckeyes are deciduous trees and shrubs, with

large, digitate leaves and red, white or yellow flowers in

showy terminal panicles. They are cultivated for their

showy flowers and handsome foliage, and some species
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2. carnea, Hayne (&. HippocdstanumxPavia. A.

rubiciinda, Loisel., &. intermedia, Andrd). Tree, 20-40
ft.: Ifts. mostly 5, nearly sessile, cuneate-obovate, ere-

nate-serrate, nearly glabrous: panicles 5-8 in. long; fls.

varying from flesh-color to scarlet: fr. with small

prickles. Garden origin. B.R. 1056. L.B.C. 13:1242.
F.S. 2229-30. F.E. 23:607 (habit). Common in parks
and on roadsides. Handsome and desirable; the foliage
is darker and of firmer texture than that of the preced-
ing species and resists drought better. Many garden
forms, according to the different shades in coloring;
one of the best is var. Briotii, Nichols. (M. rubi&inda
var. Briotii, Carr.), with bright scarlet fls. R.H. 1878:
370. Also var. plantierensis, Rehd. (M. plantiereiisis,

Andrd), with yellowish white fls. tinged with pink and
fading to pink and with bluntly serrate Ifts., is very
handsome.

cc. Lvs. pubescent beneath, at least while young.
3. turbinata, Blume (JE. sinensis, Hort., not Bunge).

JAPANESE HORSE-CHESTNUT. Tree, 30 ft.: petioles and
young branchlets pubescent; Ifts. 5-7, cuneate-obovate,
crenate-serrate, pubescent beneath when young: pani-
cles 6-10

jn. long, dense and rather narrow, pubescent;
fls. yellowish white, with a red spot, less than %in. long:
fr. verrucose. June. Japan. G.C. III. 5:717; 31:187.
S.I.F. 1:71. The Ivs. are larger than those of the pre-
ceding species, but the individual fls. are smaller and
less strongly marked with red. Hardy at the Arnold
Arboretum.

BB. LJts. stalked: petals 4', calyx 2-lipped; stamens 7-9:

fr. pear-shaped, smooth. (Calothyrsus.)

c. Petals nearly equal, oblong-obovate to oblanceolate.

D. Corolla about 1 in. long.

4. californica, Nutt. CAIJFORNIA BUCKEYE. Tree
with broad top, 30-40 ft.: Ifts. 5-7, petioled, oblong-
lanceolate, cuneate or obtuse at the base, sharply ser-

rate, glabrous, 4-6 in. long: panicles 3-8 in. long, rather

dense; fls. white or pale rose-colored, 1 in. long; petals
of equal length. Calif. B.M. 5077. R.H. 1855, p. 150.
Gn. 49, pp. 490, 492. S.S. 2: 71, 72. F.S. 13:1312. G.C.
111.31:186. G.M. 55:577 (habit).

DD. Corolla much less than 1 in. long.

5. chinensis, Bunge. Tree, to 60 ft. : Ifts. 5-7, short-

stalked, oblong-obovate to oblong-oblanceolate, acu-
minate, cuneate at the base, glabrous beneath, except
sparingly hairy on the veins, closely serrulate, 4-7 in.

long: fls. less than Yivci. long, white, in elongated cylin-
dric panicles: fr. subglobose, slightly depressed at the
apex, with thick walls; seeds 1 in. across or less with
the hilum occupying about one-half of the seed. May,
June. N. China. G.C. III. 52:346, 347. Recently
intro. by the Arnold Arboretum and probably hardy N.

6. Wflsonii, Rehd. Tree, to 80 ft, : Ifts. 5-7, stalked,
oblong-obovate to oblong-oblanceolate, acuminate,
rounded or broadly cuneate at the base, densely grayish
pubescent beneath while young, 4-9 in. long: fls. about
J^in. long, the upper petals with a yellow spot, in cylin-
dric panicles 6-12 in. long: fr. ovoid, somewhat pointed
at the apex, with thin walls; seeds 1]^ in. across with the
hilum occupying one-third or less of the seed. May,
June. W. and Cent. China. Recently intro. by the
Arnold Arboretum, but proved tender in Mass.

; prob-
ably hardy south of New York, and a tree highly to be
recommended for its very large spikes of white fls.

cc. Petals unequal, about 1 in. long, the upper ones
marked red and yellow, oblanceolate, the lateral ones
with oval or obovate blade.

7. indica, Colebr. Tall tree, to 60 ft. : Ifts. 5-9, obo-
vate-lanceolate, short-stalked, finely serrate, cuneate
at the base, glabrous or nearly so beneath, 6-10 in.

long: panicle to 15 in. long, narrow; fls. about 1 in. long
with white unequal petals, the upper with yellow

blotch, the lower tinged rose. Himalayas. B.M. 5117.
G.C. 33:139; 36:206. Gn. 76, p. 399. A handsome
tree with large foliage and showy fls., hardy only in the
southern states.

AA. Winter-buds not resinous: claws mostly longer than
the 5-toothed calyx.

B. Fls. yellow to scarlet; petals 4; stamens included or
somewhat exserted: Ifts. petioled. (Pavia.)

c. Petals vittous at the margin (interspersed with glands
in the hybrid).

D. Color of fls. yellow; margin of petals without glands.

8. glabra, Willd. (M. ohioensis, Michx. Pavia glabra.

Spach. P. pdllida, Spach). OHIO BUCKEYE. Small
tree, 15-30 ft.: Ifts. 5, oval or cuneate-obovate, finely

serrate, smooth: panicles 5-<5 in. long; fls. greenish yel-

low; petals of nearly equal length, their claws as long as
the calyx; stamens exserted: fr. echinate. May. Pa.
to Ala. and Iowa. B.R. 24:51. S.S. 2:67, 68. F.E. 29:
773 (habit). Var. Buckleyi, Sarg. (M. glabra var. ar-

gitta, Rob. partly). Shrub: Ifts.
6-^7,

obovate-lanceo-

late, unequally serrate, more acuminate, finely pubes-
cent beneath. Has been confounded with the true JE.

arguta, Buckl.

9. octandra, Marsh. (jE. ftava, Ait. M. lutea, Wang.
Pavia lutea, Poir.). SWEET BUCKEYE. Large tree, 40-
90 ft.: Ifts. 5, oblong-obovate or elliptical, cuneate,

134. Jisculus georgiana.

equally serrate, smooth or pubescent beneath : panicles
4-6 in. long; petals yellow, very unequal, their claws
longer than the calyx; stamens 7, shorter than the
petals: fr. smooth. May, June. Pa. to Ga. and Iowa.
L.B.C. 13:1280. S.S. 2:69, 70. G.W. 7, p. 145 (habit).

DD. Color of fls. red or yellow tinged more or less with red.

E. Margin of petals without glands, vittous.

10. georgiana, Sarg. Fig. 134. Shrub, to 6 ft.: Ifts. 5,
stalked, oblong-obovate. long-pointed, finely and often
doubly serrate, pale yellowish green beneath and quite
glabrous: fls. 1% in. long, in dense panicles 5-6 in. long;
calyx narrow-campanulate, red; petals red and yel-
low; very dissimilar, the lateral ones broad, usually
rounded at the base; stamens 7, shorter than the pet-
als, villous below the middle. May, June. Ga. S.T.S.
2:197. This is the only species of the jE. octandra
group with red and yellow fls. : it is very handsome and
has proved perfectly hardy at the Arnold Arboretum.

11. woerlitzensis, Koehne. Tree: Ifts. obovate-
oblong, yellowish green beneath, sparingly hairy along
the midrib and bearded in the axils, otherwise quite
glabrous, with 17-20 pairs of veins: fls. 1-1 J^ in. long, in
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panicles 4-5 in. long; calyx tubular, wider above the

middle; petals red, the lateral ones with an oblong-oval
or oblong-obovate blade gradually narrowed at the base;
stamens as long as the lateral petals. May. Of garden
origin. Var. Ellwfingeri, Rehd. (/. Pavia var. Whit-

leyi, Ellwanger & Barry, not Hort. Angl. J?. Pavia var.

atrosanguinea, Hort.). Lfts. slightly hairy on the whole
under surface while young, with 20-27 pairs of veins:

fls. darker red; calyx narrower, not widened above the
middle. Origin unknown. Very similar to M. Pavia,
but easily distinguished by the villous margin of the

petals.

EE. Margin of petals with hairs and glands: fls. yellow
and reddish.

12. hybrida, DC. (M. octdndra x Pavia, M. versi-

color, Wender. Pavia hybrida, Spach. JE. or P. Lyonii,
Hort.). Intermediate between M. octandra and M.
Pavia. Lfts. pubescent beneath along the veins,

short-petioled, minutely crenulate-serrate: calyx
narrow-campanulate, red or yellowish red; petals

yellow or reddish; stamens shorter than petals,

pubescent toward the base. May, June. Garden
origin. W.D.B. 2:164 (as M. Pavia). Several
forms of this hybrid are in cult., varying in the
color of the fls. from yellow,
slightly tinged with red, to

nearly red. Here belong
also several forms cult, in

gardens as M. discolor and
jE. Pavia var. arguta, Lindl.,
with red fls. (B.R. 993).

cc. Petals only glandular,
not villous on the mar-

gin, red, or red and
yellow.

D. Lvs. glabrous beneath or

only slightly pubescent
along the midrib.

13. Pavia, Linn. (Pavia
rubra, Poir. P. Michauxii,
Spach). RED BUCKEYE.
Shrub or small tree, 4-20
ft.: Ifts. oblong or elliptical,
acute at both ends, finely

serrate, smooth or pubes-
cent beneath: panicles 4-7
in. long, loose; fls. purplish
to dark red; calyx tubular;

petals very dissimilar; sta-

mens mostly 8, nearly as

long as the petals :fr. smooth.

May, June. Va. to Fla. and
La. L.B.C. 13:1257. S.T.S. 2: 199 Many garden
forms, as var. humilis, Mouillef. (&. humilis, Lodd.
jE. Pavia var. nana, Dipp. . Pavia var. pendula,
Hort. M. rubra var. humilis, Loud.). Low shrub,
sometimes prostrate, 2-4 ft.: Ifts. coarsely and un-

equally serrate, slightly pubescent beneath, chiefly

along the veins: fls. red; calyx dark red. B.R. 1018.

Var. atrosanguinea, Rehd. Fls. very dark red. Var.

sublaciniata, Wats. (Pavia atropurpurea, Spach). Lfts.

nan-rower oblong, deeply serrate: fls. dark red. W.D.B.
2: 120. There are also forms with variegated Ivs.

DD. Lvs. tomentose or densely pubescent beneath.

14. discolor, Pursh (X. Pavia var. discolor, Torr. &
Gray. X. octdndra var. hybrida, Sarg., partly). Shrub
or small tree, to 30 ft.: Ifts. 5, elliptic to oblong-obo-
vate, acuminate, finely crenately serrate, whitish to-

mentose beneath: panicles 6-8 in. long, rather narrow;
fls. 1% in. long; calyx tubular, deep scarlet like the
axis of the panicle; petals very unequal, scarlet and
yellow in the typical form; stamens at least longer
than the shorter pair of petals: fr. smooth; seeds light

yellowish brown. May, June. Ga. to Texas and S. Mo.

135. jEsculus parviflora. ( X M)

B.R. 4:310. S.S. 13:622. S.O.B. 1:39 (as M. Pavia).
Var. mollis, Sarg. (M. mdllis, Raf. M. austnna, Small).
Fls. deep scarlet. A very handsome variety with its

long and rather slender racemes of bright scarlet fls.

It has proved hardy at the Arnold Arboretum. Var.
flavescens, Sarg. Fls. yellow. This is the yellow-fld.
Texan buckeye formerly referred to &. octandra.

15. splendens, Sarg. A shrub, 8-12 ft.: Ifts. 5, lan-
ceolate to oblanceolate, acuminate, finely and often

doubly crenulate-serrate, densely hoary pubescent be-
neath: fls. 1J^ in. long in many-fld. panicles
4-8 in. long; calyx tubular, bright red; petals
unequal, deep scarlet; stamens usually 7,

longer or shorter than the petals: seeds dark
chestnut-brown. May, June. Ala. Appar-
ently the handsomest in flower of all horse-
chestnuts. S.F.S. 2:200.

Fls. pure white, small; petals lf-5; sta-

mens more than twice as long as the

petals. (Macrothyrsus.)

16. parvifldra, Walt. (&. macrostachya,
Michx. Pavia dlba, Poir.). Fig. 135. Shrub,
3-10 ft.: Ifts. 5-7, elliptical or oblong-ovate,
nearly sessile, finely serrate, pubescent be-
neath: panicles 8-16 in. long, narrow: fr.

smooth. July, Aug. Southern states. B.M.
2118. Gng. 7:81. G.C. II. 8:653; III. 31:

189, 200; 45:123. Gn. 63, p. 299; 75, p. 568.
M.D.G. 1897:305. Gn. M.
9:76. A.F. 24:533; 28:724
(habit); 34:190. One of

the handsomest plants for a
la,wn clump.

M. arguta, Buokl. (JE. glabra
var. arguta, Rob.). Allied to K.
glabra. Shrub, 1-5 ft.: Ifts. 7-9,
lanceolate to obovate- lanceolate,
sharply and often doubly serrate,

pubescent beneath: fls. light yellow-
ish green. Texas. S.T.S. 2:198.
Not in cult.; the plant that is cult,

under this name is M. glabra var.

Buckleyi. J. Bushii, Schneid.
Supposed hybrid of ^E. glabra and
discolor. Tree, to 30 ft.: Ifts. ob-
long-obovate, finely and bluntly
serrate, pubescent below: calyx
pink; petals pink and yellow, glan-
dular and villous at the margin: fr.

slightly tuberculate. Ark. Hardy
at the Arnold Arboretum. M. glau-
cticmt, Sarg. Ilelated to K. octan-
dra. Shrub, to 10 ft. Lfts. larger,

glabrous and glaucescent beneath:
fls. larger: fr. smaHer. Ga. S.T.S.
2:198. JB. humilis, Koehne, not
Lodd. Related to jE. discolor and
possibly variety. Low shrub: Iva.

tomentose beneath: fls. red and yellow. Of unknown origin. X.
maryldndica. Booth. Supposed hybrid of j. glabra and octandra.
Of unknown origin. &. neglecta, Lindl. Near jE. octandra, but

petals veined with purple toward the base of the blade: the Ifts. are

glabrous beneath. Of unknown origin. B.R. 12:1009. M. Pdrryi,
Gray. Similar to A. californica. Lfts. small, obovate, canescent-
tomcntose beneath: calyx.S-lobed. Calif. G.F. 3:356.

ALFRED REHDER.
STHEOPAPPUS: Cmtaurea.

^ETHIONEMA (aitho, scorch, and nema, filament;

probably referring to appearance of stamens). Cru-

ciferx. Dwarf, shrubby herbs for the hardy herbaceous

border, or rockery. Less common than Iberis.

The genus differs from Iberis in having all its petals

equal, and from Lepidium in having its four stamens

longer, winged and toothed. Fls. various shades of

pink, purple, or red, in crowded terminal racemes.

W. B. Hemsley, in Gn. 9, pp. 108, 109.

jEthipnemas dislike moist or stiff soil or shady places;
but in light, sandy loam, on dry and sunny slopes, they
are compact and branchy, and when once fairly estab-

lished will last formany successive years without replant-

ing or renewal, while, under the opposite conditions, the

plants grow feeble and lanky, and may die after a year
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or two. They keep fully as well as the candytufts in

water, and can be cut with longer and straighter stems.

Propagation is by seeds in spring or by cuttings in

summer; annual and biennial kinds by seeds.

A. Perennial.

coridifolium, DC. (Iberis jucunda, Schott & Kotschy).
Branches numerous, thick, 4-6 in. high: Ivs. crowded,

short, nerveless, linear or linear-oblong, acute or obtuse:

fls. rosy lilac, smaller and later than in the next, in

dense, short, rounded racemes. Chalky summits of

Lebanon and Taurus. B.M. 5952. Good for edging.
M. pulchellum was sold under this name for many
years.

grandifl&rum, Boiss. & Hohen. Branches 1-1 1A ft.,

prostrate: Ivs. usually longer than in JE. coridifolium,
more linear and more acute: fls. as large as those of

Arabis alpina, rose-colored, in slender, elongated

racemes; petals 4 times as long as the sepals. Persia.

Gn. 9:108. Useful in the rock-garden.

pulchellum, Boiss. & Huet. Similar to M. coridi-

folium, but more diffuse and trailing. Fls. smaller and

brighter-colored; petals 2J^ times as long as the sepals.
Persia. Gn. 25:320.

iberideum, Boiss. St. cespitose, ascending, rough:
Ivs. glaucous, bunched, oblong or linear- lanceolate,

narrowly acute at the base: fls. large and showy, white,

racemose, flowering from June to Sept. E. Medit. re-

gion. Not well known in Amer.

AA. Annual,

cappaddcicum, Spreng. (JE. Buxbaumi, DC.). Six to
8 in.: Ivs. oblong or linear-oblong, spatulate, glaucous:
fls. racemose, the racemes crowded, corolla pale red.

June. Orient.

M. didstrophis Bunge. 10 in. high: fls. pale, rosy lilac. MtB. of

Armenia. GN. 63: 100. M. persicum, Hort. Stout, erect, shrubby,
dwarf: fls. deep rose. Best of dwarfs. Intro. 1892, by J. W. Man-

N. TAYLOR/?

.flJXTOXICON (Greek, aix, goat, and lexicon, poison).

Euphorbiacex. Trees, rarely cult. Younger parts
covered with deciduous scales: Ivs. alternate, simple,

leathery: fls. with petals and disk, in short clusters:

fr. fleshy, 1-seeded. The single species from the Chilian
coast (jE. punctatum, Ruiz & Pav.), and known there
as tique, palo muerto, acietunillo and olivillo, is listed

once in the U. S. Dept. of Agric. inventories of seeds
and plants intro. j. B. S. NORTON.

AFZELIA (named for Adam Afzelius, of Upsala, and
once resident in Sierra Leone). Leguminbsx. A small

genus of unarmed trees, in Afr. and the Pacific Isls. :

fls. with vexillum much exceeding calyx and clawed, the
lateral and anterior petals scale-like or wanting; perfect
stamens 7, staminodia 2. A. bijuga, Gray. Tree: Ivs.

abruptly pinnate, the Ifts. mostly in 2 pairs, ovate:
fls. in small terminal panicles: pod oblong and flat,

5-8 in. long by 2 in. wide; seeds compressed-orbicular,
1 in. or more in diam. Described from the Fiji Isls.,

but apparently widely distributed in Oceanica. Appar-
ently not cult., but it is the "ifit," used in Guam as a
cabinet-wood and for general construction purposes.

AGALLdCHA: Eicacaria.

AGALMYLA (agalma, ornament, and hide, wood
; an

ornament to the woods in which they grow wild). Ges-
neraceas. A genus of 3 species of tender climbers from
Java and Sumatra which may be grown in a basket like

^Eschynanthus (Trichosporum) . Fls. in axillary bunches,
the corolla 5-lobed, oblique, but scarcely 2-lipped: Ivs.

simple, alternate.

A. longistyla, Carr., is considered a synonym of the next, but
iparently has a longer style. R.H. 1873:270. A. stamlnea,
ume. SCARLET ROOT BLOSSOM. St. rooting from the lower sur-

face: Ivs. alternate, with an abortive one opposite the base of each;
petioles 4-8 in. long; blade as long, ovate, serrate: fls. in large axil-

lary sessile fascicles of 12-14; stamens exserted. B.M. 5747. P.M.
15:73. F.S. 4:358. N. TAYLOR.f

AGANISIA (Greek, meaning desirable). Orchidacex.

Epiphytes grown on blocks.
Stems short, finally forming pseudobulbs, arising

from a creeping rhizome: If. 1: fls. few, in an erect
raceme from the base of the pseudobulb; sepals and
petals nearly alike, spreading; lateral lobes of the lip
short or obsolete, the middle lobe broad, spreading,
entire or 2- or 3-lobed; pollinia 4. Species 2; natives of

S. Amer. For culture and propagation, see article on
Orchids.

cyanea, Reichb. (A. tricolor, N. E. Br. Acacdllis

cyanea, Lindl.). Pseudobulbs ovoid, up to 2 in. long,
1- or 2-lvd.: Ivs. narrowed to a short petiole, up to 6
in. long: raceme of 4-7 fls. over 2 in. wide; sepals and

petals pale mauve, especially the latter; lip with a

rose-purple reniform limb and a fringed claw. Brazil.

Lind. 1 :45. Very rare in cult. Needs a high temp.

pulchella, Lindl. Pseudobulbs ovoid, barely 1 in.

long, 1-lvd.: Ivs. 3-5 in. long, narrowed into a long
petiole: raceme of 4-6 fls. about 1% in. broad; sepals and
petals white; lip with the lower part nearly round,
concave, spotted with red, the upper part larger, broadly
ovate, yellow in the center. Guiana. B.R. 26:32.

Very rare in cult.

A. ionfptera, Nichols. Fls. blue, nodding, the sepals and petals
tipped white, the white lip with the lateral lobes red-streaked, the
middle lobe transversely oblong, with 2 red bars. Peru. B.M.

GEORGE V. NASH.

AGAPANTHUS (agape, love, and anthos, flower).
Liliacex. Conservatory plants, with tuberous root-

stocks, blooming from late spring to fall, but mostly in

summer.
Plant robust and tall (dwarf forms): scape simple,

fls. in 2-bracted umbels, in shades of blue and varying to

white; perianth with 6 wide-spreading divisions, nearly
regular; stamens 6: pod many-seeded; seeds flat, winged
above: foliage usually evergreen, but vanishing early
in some of the forms. S. Afr. Probably only one

species, although several have been described.
In this country, agapanthuses are usually grown in

tubs (the roots are likely to burst pots), and are flowered
in summer in the conservatory, window-garden, living-

room, or set in protected places in the open. The plant
is kept dormant during winter, as in a frame or light

cellar, only enough life being maintained to prevent the
leaves from falling. When in bloom, give abundance of

water. Plants will bloom many years if given a large

enough tub, not allowed to become overcrowded in the

tub, and supplied with manure-water, sending up
many clusters each year. Good results can also be
obtained in single pots. It forces well. If kept dormant
until spring, plants may be bedded in the open, or
massed in vases, for summer bloom. Propagation is

effected by dividing the roots (and rarely by seeds).
Old roots break up more easily if soaked in water a few
hours. When dormant, the plant will stand a few de-

grees usually 10 or less of frost.

umbellatus, L'Her. AFRICAN LILY. LILY-OF-THE-
NILE (although native to Cape of Good Hope region).

Fig. 136. Lvs. 2 ft. long and numerous, thick, narrow:

scape rising 2-3 ft. from the If.-rosette, bearing an um-
bel of 10-30 handsome blue fls.

; perianth funnel-shaped,
1^-2 in. long, with short tube. B.M. 500. One
of the best known of half-hardy liliaceous plants. Very
variable in the wild, and many of the forms have been
intro. to cult. Tall or giant forms: Var. multiflorus,
Voss. (var. mdximus, Hort. A. mulliflbnis, Willd.),
taller than the prevailing forms, the bright blue large
fls. as many as 30-60 in an umbel, the Ivs. broader;
Var. giganteus, Hort., a very robust form (to 4 ft.)
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136. Agapanthus
umbellatus.

with 150-200 dark blue fls. Dwarf forms: Var. minor,
Hort., very small, with slender narrow Ivs. (Viva., or
less broad) and deep blue fls. which are 1 in. or less long;
var. Mooreanus, Hort.. 1> ft., Ivs. short and upright,
fls. dark blue, and as large as in A. umbellatus itself;

hardy ;
var. Leicht-

linii, Hort., \Y2 ft,, fls.

bright hyacinth-blue in

a very compact umbel.

Variegated forms: Var.

variegatus, Hort., Ivs.

white with sparse green
stripes, rather small;
var. aureus, Hort.,
Ivs. striped yellow.
White-fld. forms: Var.

albidus, Hort., fls. pure
white, rather small but

many, the Ivs. usually
not persisting; var. Saintpa&lii,
Hort., apparently similar to last:

fls. smaller than in A. umbellatus.
Blue-fld. forms of usual habit: Var.

pallidus, Hort., fls. pale porcelain-
blue; var. Weillighii, Hort., fls.

lavender with indigo-blue lines and
margins; var. Saundersonianus,
Hort., fls. dark blue; var. atrocseril-

leus, Hort., fls. dark violet; var.

prsecox, Hort. (var. minimus, Lindl.
A. prkcox, Willd.), is an earlier

form, blooming in June or even
earlier and by some regarded as a

distinct species, the Ivs. narrower than in the type,
fls. smaller and 30-40 in the umbel, pale blue, with
narrow perianth segms., and the peduncle or scape
short; var. flfire pleno, Hort., a double-fld. blue form,
the fls. long-lasting. Very recent introductions are:
Var. globosus (A. globbsus, Bull), a dwarf-growing
form, producing dense globular umbels on long scapes,
the fls. about 1 in. across, the outer segms. lilac-blue
shaded white and the inner ones emarginate and darker,
the Ivs. deciduous; var. insignis (A. insignis, Bull),
tall, the basal part of the arching Ivs. milk-white, the
fls. very numerous on long slender pedicels and droop-
ing in the very large umbel, pale lavender. Gn. 64, p.
67. G.M. 46, p. 423. G.W. 1903, p. 529, 531; var.
caulescens (A. caulescent, Spreng.), fls. blue, lighter
inside, long-pediceled and the outer ones nodding, the
root with thickened fibers; intro. by Carl Sprenger
of Naples. Gt. 50:1487. L. H. B.

AGAPETES (Greek agapetos, beloved or lovable,
referring to the beauty of the plant). Eric&cex, sub-

family Vaccinifftdese. Shrubs sometimes cultivated for
their handsome flowers and attractive foliage.

Evergreen plants, often epiphytic and with the sts.

thickened at the base: Ivs. alternate, or irregularly
whorled, short-petiqled or sessile, entire or slightly
toothed: fls. in axillary fascicles or short racemes,
rarely solitary; calyx-tube turbinate, with 5-lobed

limb; corolla tubular to campanulate, with 5, usually
curved lobes; stamens 10, with short filaments, anthers

produced into 2 long beaks opening at the apex by a pore
or slit; ovary 5-celled, inferior: fr. a juicy or dry berry
with many seeds. About 30 species from the southern
Himalayas to N. Austral., chiefly in the humid mountain
forests at elevations of 3,000-6,000 ft.

The several species in cultivation are highly ornamen-
tal shrubs with handsome lustrous foliage and showy
usually scarlet or bright red clustered flowers. They
are sometimes grown in warm greenhouses in Europe,
but apparently none of them is in the Ainerican trade.

They grow best in a porous soil consisting of peat,
leaf-mold, fibrous loam and plenty of sand; the smaller
kinds are suitable for growing in baskets on account of

their epiphytic nature. Out-of-doors they could be
grown only in warmer temperate regions, in localities
in which the air possesses sufficient humidity and in par-
tial shade.

Propagation is by cuttings of half-ripened wood
under glass in the warm greenhouse.

A. buxifolia, Nutt. Branches and calyx hairy: Ivs. obovate-
cuneate, crenately serrate, glabrous, about 1 in. long: fls. axillary,
1-2, cylinclric, bright red with spreading lobes. Himalayas. B M.
5012. G.C. III. 27:197. 4. glAbra, Clarke (Thibaudia glabra,
Griff.). Glabrous: Ivs. oblong-lanceolate, rounded at the base, some-
times elliptic, obscurely crenate, about 5 in. long: fls. several, axil-
lary, tubular, ventricose below the middle, J^in. long, white, green-
ish toward the apex, pink at the base. Himalayas. Gn. 10. p. 539.

A. macrdntha, Benth. & Hook. (Thibaudia macrantha, Hook.).
Plant glabrous: Ivs. lanceolate, long- acuminate, 3-4 in. long:
fls. in 2-3-fld. clusters, outside of the axii.s, pendulous, urceo-
late, 5-ribbed, 2 in. long, yellowish white, marked with red wavy
transverse lines. E.India. B.M. 4566. F.S. 6:646. J.F. 1:95.
G.C. III. 15:501. R.H. 1852:81. R.B. 26:181. 4. Moorei, Hemsl.
Lvs. oblong-lanceolate, usually whorled at the end of the branches,
entire, glabrous, 2-3 H in- long: fls. in short axillary, 6-9-fld. ra-
cemea, cylindric, scarlet or orange-red, 1 H in. long, lobes reflexed,
narrow, yellow within. Himalayas. B.M. 7928. A. settgera, D.
Don (Thibaudia setigera, Wall. ). Lvs. oblong or lanceolate, about
4 in. long, usually whprled: fls. in lateral clusters, deep red, usually
hairy, 5^in. long; pedicels and calyx hairy. Himalayas. Wight Icon.
1180, 1181 (as Vaccinium verticillatum and V. Wallichianum).
A. specioaa, Hemsl. Glabrous: Ivs. ovate-oblong, subcordate at the
base, slightly serrulate, 3 1 in. long: fls. 3-6, axillary, cylindric-ur-
ceolate, 5-ribbed, deep crimson, 1 l/i in. long. Probably from
Burma. G.C. III. 41: 237. A. mriegata, D. Don (Thibaudia pul-
cherrima, Wall. A. pulcherrima, Bcnth. & Hook.). Tall shrub,
glabrous: Ivs. elliptic-lanceolate, 6-8 in. long: fls. on the old wood
in many-fld. dense clusters, cylindric-campanulate, 5-angled, pale
red marked dark red, 1 in. long. Himalayas. B.M. 4303. F.S. 3,
pt ' 7:1~2 ' ALFRED REHDER.

AGARIC0S. A genus of fleshy fungi, considered under Mush-
room.

AGARiSTA: Leptosyne.

AGATRffiA: Felicia.

AGATHIS (agathis, glome; the flowers in clusters).
Pinacex. Tender Australian dioecious conifers, allied

to Araucaria, yielding dammar resin.

Leaves coriaceous, not needle-like, usually broad,
petioled or almost sessile, opposite or alternate: cones

axillary, ovate or globular, composed of persistent,
bractless scales. Distinguished from pines and firs by
the broad-parallel-veined Ivs. Not uncommon in bo-
tanic garden collections where they are grown in the

temperate house.

robusta, Hook. (Dammdra robusta, C. Moore. D.

Brdwnii, Hort.). Branches somewhat verticillate, hori-

zontal: Ivs. broad, ovate-lanceolate, obtuse, short-

stalked, 3ty-4 in. long, 2-3 in. wide: cones oval, 3-4 in.

long, 2-3 in. wide: tree reaching 130 ft. in Austral.
Cult, in Calif.

australis, Salisb. (Dammdra australis, Lambert.).
The KAWRI PINE. Tree, 120-150 ft.: Ivs. sessile, linear

oblong, rarely elliptic, alternate, or opposite on the

branchlets, lJ^-2 in. long, J^-J^in. wide: staminate
catkins solitary: cones almost spherical, 2-3 in.

diam. New Zeal. G.F. 2:583. Lambert, Pinus 2:44.

-^-Cult. outdoors in Calif., but not very successfully.
Kawri gum, much used in the manufacture of varnish,
is the partly fossilized resin of A. australis. It is found
5-6 ft. below the surface of the ground, in the northern

part of New Zeal., where there were vast forests of

this tree in ages past.

orientalis, Lambert. Fig. 137. Tree, 100 ft.: Ivs.

opposite or alternate, entire, coriaceous, glaucous, 2-4
in. long, \]/2 in. wide, sometimes a little falcate: staminate

catkins 2 in. long: cones globular or turbinate, solitary,

peduncled, and axillary. E. Indies. Lambert, Pinus
2:43. B. M. 5359. Cult, outdoors in Calif, and in

greenhouses elsewhere. Both this and the preceding
intro. by Franceschi of Santa Barbara, Calif, (as Dam-
mara orientalis.) fj. TAYLOR.

AGAVE (Greek, agauos, admirable). Amaryllidacese.

Important decorative and economic plants from hot



VI. A good example of aquatic gardening, with water-lilies and Japanese iris.





AGAVE AGAVE 231

American deserts, the most familiar of which is A.

americana, the CENTURY PLANT, or AMERICAN ALOE.
Stem short or wanting : Ivs. mostly in a close rosette,

usually stiff and more or less fleshy, persisting from year
to year, the margins mostly armed with teeth and the

apex tipped with a usually pungent spine: fls. in spikes

(Littsea) or panicles (Euagave); perianth 6-parted,
more or less funnel-shaped; stamens 6, mostly long-

exserted; style 1; stigma capitately 3-lobed; ovary in-

ferior, 3-celled; seeds numerous, flat, thin, black. Some

species flower but once and die, others occasionally,

while others flower from year to year. The number of

species is fully 300, and more than 325 have been de-

scribed, largely from the Mexican tableland, although
each island of the W. Indies possesses its peculiar

species. One of the largest collections is at Kew, where

there are 85 named species. The largest collections in

the U. S. are at the Botanical Garden of Washington
and the Missouri Botanical Garden, where there are

about 75 species each. Amateurs often cult, a greater

number of species than are described in this account.

The most complete monographs of the genus as a

whole are by General von Jacobi, in the Hamburg
Garten Zeitung, 1864-1865, of which a limited number
of reprints with supplements were issued in book form,
and by J. G. Baker in the Gardeners' Chronicle, 1877.

with excellent small illustrations, which was amplified
in his Handbook of the Amaryllidese, 1888. Several of

the natural groups composing the subgenus Euagave
have been monographed and illustrated in the Reports
of the Missouri Botanical Garden, one of which also

contains a monograph of the species known to occur

in Lower California. The half-hundred West Indian

species are figured and monographically treated in the

eleventh volume of Memoirs of the National Academy
of Sciences. Engelmann has published a monograph of

the species of the United States, first classified on flower

characters, in the Transactions of the Academy of

Science of St. Louis, Vol. III.

Agaves are essentially fanciers' or amateurs' plants.
This noble group of plants has never received the atten-

tion it deserves, and yet no genus of plants in America
furnishes so many suitable decorative plants. Sir

Joseph Hooker places it next to the palm and aloe, but
the former is a great family
of 1,100 species. While in

the United States one thinks

of the agaves only as

decorative plants, yet in

Mexico, their native home,
they are the most useful of

plants. Many species fur-

nish fiber, others soap, while

still others produce the two

great Mexican drinks,

pulque and mescal. Pulque,
which is a fermented drink,

is derived from

F?V **4j //' /^several species,
\ \W^-'^ / ] /j$L especially A . atrovi-

rcns. Mescal, which
is a distilled drink,
is usually not ob-
tained from the

same species as

pulque, although there is

a general belief to the con-

trary. The species from
which is made most of the

mescal used in Mexico is unknown. The species vary
so much in size and form that they can be used in

a great many ways. Some of the smaller species are

suitable for the house, and even some of the larger

species are so used. The larger species are well adapted
for vases in large gardens and grounds, along walks,

terraces, and the like. These plants, coming, as they do,

from arid or even desert regions, where they have a
hard struggle to exist, can be grown with little or no
care, but they respond very quickly to good treatment.

The species are propagated in various ways; some pro-
duce suckers at the base, or even underground shoots:

others give off buds from the stem, which fall off and
take root, or may be detached and planted; while not
a few produce bulblets in the flower-clusters, and some-
times in great abundance. Nearly all may be produced
from seed, but as most of the species flower only after

a long interval, and many have not yet been known to

flower in cultivation, this latter means of propagation
cannot be relied upon. In cultivation, fruit is set very
sparingly or not at all without artificial pollination,

although this can be accomplished with very little

trouble. (J. N. Rose.)
The agaves are not at all difficult to grow. The soil

should be principally loam and sand, and if any vege-
table soil be given it should be in small quantities.

Good drainage and firm potting are necessary. To grow
small plants of the large-leaved kinds into good-sized

specimens quickly, they should be plunged out in a

sunny spot in spring, taking care that the pots are large

enough so that they will not require repotting in the

fall. Nearly all of the large-growing kinds are easily

increased from suckers, which, when the plants are

grown in a pot-bound condition, are produced very

readily. They should be taken off from the parent plant

only when furnished with sufficient roots to give them
a start. Some kinds are raised only from seeds, which,
when freshly gathered, germinate in a few weeks.

(G. W. Oliver.)
The classification of the agaves is very perplexing.

This is partially owing to the number of species, to

the scarcity of preserved study material, and to the

infrequency of flowering in many species. In fact,

many species have never been known to flower. The
most usable characters for classification are to be found

in the leaves, of which the end-spine and marginal

prickles are very characteristic, and, although such an

arrangement is more or less artificial, it is the most satis-

factory in naming a collection. From a botanical point
of view, however, the inflorescence shows the true rela-

tionship of the species. In this way the genus is usually
divided into three groups or subgenera. These are: First,

Euagave, having a paniculate inflorescence, with can-

delabra-like branches. Second, LitUea, having a dense

spike of usually paired flowers. (The section LMxa has

been considered by some a good genus, but it seems to

connect with the first section through certain species.)

The third section, Manfreda, is very different from the

above, and is now considered as a distinct generic type,
and so treated here. Manfredas are all herbaceous,

appearing each year from a bulbous base: the leaves

are soft and weak, dying down annually, while the in-

florescence is a slender open spike, with solitary flowers

from the axils of bracts.

INDEX.

137. Agathis
orientalis. (X)e)

abortiva, 33.

adornata, 48.
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6. macroacantha, Zucc. (A. macracdntha, Auct. A.

Bessereriana, Jacobi. A. Besseriana, Auct. A. pugio-

niformis, Zucc. A. flavescens, Salm. A. subfalcata and A.

linedris, Jacobi. A. paucifblia and A. oligophytta, Baker.

A. inteffrifolia, Baker?). Nearly trunkless: Ivs. 1x8-20

in., yellowish gray-green, glaucous, with flat-grooved

spine and slender-cusped heavy-based prickles: infl.

rather sparse; fls. 2 in.; ovary 1 in., segm. and tube

%in. each: caps, oblong, gray, stipitate and beaked.
S. Mex. Rep. Mo. Bot. Card. 18. pi. 18-26. At one
time a great favorite and, like A. Verschaffeltii, col-

lected in a large range of forms designated by descrip-
tive varietal names: viridis; cdndida, cdndicans, glauca;

nigrispina', elongdta, longifolia', hystrix (B.M. 5940),

nana; latifdlia, gigantea, major, concinna or sudbury-
ensis.

BB. Lvs. lanceolate, large, rather firm than fleshy, scarcely

repand: spine not decurrent: fls. rather large,

greenish, fetid, often followed by bulbils. Nearly
trunkless.

7. neglecta, Small (A. vivipara, Bartram. A. recur-

vata and A. rigida recurvata, Hort.). Lvs. gracefully

outcurved, 6 x 36 in., glaucous, with slender round-

grooved spine and very minute prickles: infl. ample;
fls. 2 in.; ovary 1 in., segm. %in., tube J^in. : caps, obo-

void, scarcely stipitate or beaked. Trop. Fla. Rep. Mo.
Bot. Gard. 7, pi. 60, 61. Dodge, Rep. Fiber Invest. 5,

9.ff. G.C.III.31,supp.Feb. 1. Bartram, Travels. Map.
8. miradorensis, Jacobi. Lvs. rather straight, 3-4 x

30^35 in., glaucous, with slender narrowly grooved
spine and, toward the base, very minute prickles: infl.

ample; fls. 2^ in.; ovary 1 in., segm. %in., tube %\n,
E. Mex. G.W. 5, p. 143. A. ananassoldes, A. De-

Smettiana, A. pdllida and A. Regelidna, not now recog-
nized, were based by Jacobi apparently on specimens
from Sartorius' ranch, El Mirador, in the state of Vera
Cruz, from which, though ascribed to Brazil, A. mira-
dorensis is believed to have come. All are close to if

not quite the latter, over the accepted name of which
A. DeSmettiana has priority.

9. vfera-crftz, Mill. (A.bulbifera, Bonpl. A.Manguai,
Desf. A. mexicana, Lam., which in part is Furcrsea

cubensis and the uses of which in large part pertain to
A. atrdvirens. A. vera-crucis, Haw., sometimes spelled
verse-crucis. A. vera-crux, Mill.). Lvs. nearly straight,
6-7 x 50 in., glaucous, somewhat cross-banded, rather

fleshy, concave, with short heavy gray spine and oblique
rounded deltoid prickles somewhat raised on green

prominences: infl. ample; fls. 2%-3 in.; ovary \ l/^-\
l
/i

in., segm. %-l 'in., tube %in.: caps, oblong, promi-
nently stipitate, scarcely beaked. Mex.(?). G.C. II.

19, p. 149. The blue aloe, extensively planted and
more or less established in Amoy, India, Mauritius and

Peru, and, as A. mexicana, in Italy. It has been hy-
bridized with A. sisalana.

10. lurida, Ait. (A. ttpida, Dietr. A. litdda, Schiede).
Lvs. thinner, flatter and more curving, with slenderer

spine and smaller scarcely elevated prickles: infl.

slighter and sparser. Mex.(?). Zuccarini, Act. Acad.
Carol. Leop. 16, pt. 2, pi. 49-51. B.M. 1522(?). Ref.

Bot. 307(?). Less frequently seen than the preceding,
with which it is confused. Perhaps including the now
scarcely recognized A. Beauleuriana, Jacobi, A. cyanea,

Hort., A. cyanophylla, Jacobi, A. Haworthiana, Roem.,
and A. polyphytta, Koch.

BBB. Lvs. short and broad, fleshy rather than hard, repand:
spine somewhat decurrent: fls. rather large, yellow-

ish, with lobes often shorter than the tube, and

followed by bulbils. Nearly trunkless.

11. Verschaffeltii, Lem. Lvs. obovate-oblong, acu-

minate, 3 x 6-8 in., glaucous, with flexuous or twisted,

flat-grooved, red-brown spine and long rusty teeth on

large fleshy prominences: infl. rather slight and sparse;
fls. about 2% in.; ovary 1J4 in., segm. J^in., tube

%in.: caps, oblong, very stoutly stipitate, beaked.
S. Mex. Ref. Bot. 306, 328. Lyon Hort. 1880, 267.

Gt. 346. J. Verschaf., Cat. 1866-7, 1869. f. I. H. 15:

564. Extremely variable, the original introducer

announcing "as many varieties as there are plants,"
and 33 named forms having been catalogued once in

the Lyon garden. The more distinct, which have
received mostly descriptive specific names, are var.

crenata (amdsna, cochleata, elegans), var. cucullata

(Croiicheri, Simsii), var. Leopfildii, var. pulverulenta,
var. quadrata, var. Saundersii (virginica glauca), etc.,
and such minor forms as dlbida, auricdntha, compdcta,
lanceoU-ta, orbicularis, ovalifolia, rhomboidea, rotundi-

fdlia and streptacantha. A. tehitacanensis, Karw.,
is the earliest published name for the species but no

description was given. A. Bonnetii, Hort., seems to be

this, but A. Bonnetiana, Hort., is referred to A. mitrx-

formis, which accompanies A. Verschaffeltii about Te-
huacan. Extensively tried in hybridization, and crosses

are reported with A. attenuata (x A. Guignardii), A.

densiflora, A. micracantha or micrantha, A. schidigera,
A. Tonettiana or Tonneliana or heteracantha Tonnel-

iana, A. Vanderwinii, or Vanderwinneni (x A. Simonii x
A. grandibracteate) and A.xylonacanthaorxylinacantha.

12. Sc61ymus, Karw. (A. coccinea, Roezl? A.

fldccida, Jacobi?). Lvs. oblanceolate, rather acute, 3-4 x
12-15 in., green or (when it is A. potatorum) slightly

glaucous, with nearly straight, flat-grooved, dull brown

138. Agave Franzosinii. (No. 20.)

spine and small prickles on moderately low, fleshy

prominences: infl. fairly large but loose; fls. 2 in.;

ovary 1}^ in., segm. Mm -> tube J^in.: caps, oblong,
somewhat stipitate. S. Mex. G.W. 2, p. 603. Much
of the "coccinea" of gardens is A. macroculmis, Tod., a
member of the subgenus Littsea..

BBBB. Lvs. rather oblong, very rigid, gray or glaucous,

scarcely repand: spine decurrent: fls. rather large,

yellow, rarely followed by bulbils. Nearly trunk-
less.

13. applanata, Jacobi. Lvs. lance-oblong, acute, 4-6 x
40-60 in. when mature but commonly seen of much
smaller size, glaucous, with broad open gray or pur-
plish spine and rather large more or less connected

prickles: infl. 25-30 ft.; fls. 2}^ in.; ovary 1M in., segm.
Min., tube Y^n. E. Mex. G.C. II. 7, p. 717. D.G.Z.

1903, p. 528. Tod., Hort. Pan. pi. 30. Rep. Mo. Bot.

Gard. 22, pi. 73, 74.

14. Pfirryi, Engelm. (A. applanata Pdrryi, Mulford.
A. Marcusii, Hort.). Lvs. oblong, acute, 2-4 x 10-12
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in., glaucous, with nearly straight openly grooved spine
and smaller prickles: infl. 10-15 ft.; fls. 2^ in.; ovary
\Y% in., segm. /^-%in., tube J^in.: caps, oblong,
beaked but scarcely stipitate. Ariz., New Mex. and

adjacent Mex. G.C. II. 12, p. 237.

Rep. Mo. Hot. Gard. 22, pi. 91-93.
D.G.Z. 18, p. 3. Closely related

species are A. huachucensis, Baker,
Rep. Mo. Bot. Gard. 22, pi. 87-89,
of the Huachuca Mts., with broad Ivs.

;

A. Havardiana, Trel., Rep. Mo. Bot.
Gard. 22, pi. 84-86, of the great bend
of the Rio Grande, with deep-seated
filaments, and A. gracilipes, Trel.,

Rep. Mo. Bot. Gard. 22. pi. 98, 99,
of W. Texas, with slender pedicels
and small seeds, etc. A. Couesii,

Engelm., Rep. Mp. Bot. Gard. 22, pi.

94-97, on flowering proves scarcely

separable.

15. Wislizenii, Engelm. (A. Noah,
Hort.). Lvs. broadly ovate, acumi-

nate, 4-6 x 8-10 in., gray, concave,
with somewhat curved round-grooved
spine and slender prickles: infl. 12 ft.,

open; fls. 2-2% tn-l ovary 1J4 in.,

segm. Jiin., tube Yiva.'. caps, slender,

obscurely stipitate. N. Mex. Rep.
Mo. Bot. Gard. 22, pi. 75-79.
A more glaucous and repand
plant from the same region is

A. parrasana, Berger, Rep. Mo.
Bot. Gard. 22, pi. 80, 81.

Thicker-lvd. related New Mex.
forms are A. chihuahuana,
Trel., Rep. Mo. Bot. Gard.

22, pi. 82, 83, and A. Pat6nii,

Trel., Rep. Mo. Bot. Gard. 22,

pi. 90.

BBBBB. Lvs. similar, somewhat repand: spine decurreni

and the large teeth often confluent: fls. in compact
clusters, large, yellow, not followed by bulbils.

Trunk elongated but leafy.

16. Shawii, Engelm. Lvs. ovate or lance-ovate,

acuminate, 3-5 x 8-20 in., green, glossy, with slender,

flexuous, openly grooved spine and large, hooked, con-

nected, garnet-red prickles: infl. 10 ft., congested; fls.

2J-JJ-3 Yi in.; ovary \%-\ l
/i in., segm. and tube J^in. :

caps, oblong, thick-walled. S. W. Calif, and adjoining
Low. Calif. Trans. Acad. St. Louis 3, pi. 2-4. Rep.
Mo. Bot. Gard. 7, pi. 44; 22, pi. 19-21. Related Low.
Calif, species are A. Orcuttiana, Trel., Rep. Mo. Bot.

Gard. 22, pi. 22, with similar spine and A. Sebastiana,

Greene, Rep. Mo. Bot. Gard. 22, pi. 23-26, with straight

spine; and A. pachyacantha, Trel., Rep. Mo. Bot.

Gard. 22, pi. 27, 28, and A. Goldmaniana, Trel.,

Rep. Mo. Bot. Gard. 22, pi. 29-31, with heavier-based
teeth and thin-walled caps, in all.

BBBBBB. Lvs. large, fleshy rather than firm, usually re-

pand: fls. openly panicled, large, yellow, rarely

followed by bulbils. Nearly trunkless.

C. Spine large and long-decurrent.

17. ferox, Koch. Lvs. broadly oblanceolate, wavy,
suberect with outcurved concave acuminate tip, 12 x 48

in., green, deeply repand, with large grooved spine and
great prickles on high green prominences: infl. 20 ft.;

fls. 3J in.; ovary \\^ in., segm. 1 in., tube %\n. Cent.
Mex. G.C. III. 15, p. 628; III. 20, p. 525; III. 43, p.
379. G.W. 2, p. 603.

18. mitrseffirmis, Jacobi (A. coarctata, Jacobi ? A.

Bonnetiana, Hort.?) . Lvs. obovate-oblanceolate, acumi-

nate, 12 x 30 in., grayish-zoned, rather repand, with

large grooved spine and moderately large gray chest-

nut-tipped prickles on green prominences: infl. 15-20

139. Agave americana in

flower. (No. 21.)

ft.; fls. 2li in.; ovary 1>6-1M in., segm. ^in., tube
3^in. S. Mex. Karsten & Schenck, Veg. Bilder, pi. 47.
Anales Mus. Nac. Mex. 2, pi. j. Publ. Carnegie Inst.

99, pi. 20. This is A. tehuacanensis, Koch, Karwinski's

plant of that name being apparently a form of A.
Verschaffeltii. A yellow-margined, variegated agave,
listed under A . mitrseformis by the Belgian dealers about
1876, appears to be A. atrovirens mnrginata. A cross
with A. densiflora is said to have been effected.

19. atrdvirens, Karw. Becoming enormous: Ivs.

lanceolate, 12 x 80-100 in., dark green or (when it is

A. Salmiana, Jacobi) gray, outcurved-ascending, with

large, narrowly grooved spine and moderate gray
prickles from low widened bases: infl. 20-30 ft.; fls.

3J- in.; ovary 2 in., segm. 1 in., tube J^in. S. Mex. D.
Gart. Mag. 1867, p. 28., f . Contr. U. S. Nat. Herb. 5,

pi. 31-33. S.H. 4, p. 281. Pop. Sci. Monthly, 70, p.
210-216. (Esterr. Gart. Zeit, 1911, p. 252. Prometheus
20, p. 24. Journ. N. Y. Bot. Gard. 8, p. 10. Modern
Mex. 17, p. 26-28. Proc. U. S. Nat. Mus. 33, p. 577,
etc. The principal pulque species cultivated on the

Elains

of Apam. Numerous varieties are figured by
egura, El Maguey, 4 ed., pi. 1-9. Vast confusion

exists in current literature: the names A. americana and
A. mexicana are often applied to this, and it is difficult

to account elsewhere for the many new Latin names
given to pulque magueys by Blasquez, and to a number
of young garden plants by Jacobi. A yellow-margined
variety (also listed as belonging to A . mitrseformis) is

var. marginata, Trel. A very large- and concave-lvd.

unvariegated form is Var. cochlearis (A. latissima,
Jacobi. A. Whitakeri, Hort.). Other important pulque
or agua-miel species are: about the City of Mexico,
A. Mapisaga, Trel. (maguey mapisaga) with narrow
small-prickled Ivs.; about Durango, A. compluviata,
Trel. (maguey verde), with green-zoned deeply gutter-

shaped Ivs., and A. quiotifera, Trel. (maguey ceniso),
with ashen Ivs.; about San Luis Potosi, A. gracilis-

pina, Engelm. (A. potoslna, Web.), with slender spine,
and A. crassispina, Trel., with stout spine; and about

Monterey, A. melliflua, Trel. (maguey manso), with

elongated ashen Ivs., and A. zonata, Trel. (maguey
verde), with broad green-zoned Ivs.

20. Franzosinii, Baker. Fig. 138. Lvs. lanceolate,
12 x 80-100 in., roughish, white, recurved-ascending,
with large narrowly grooved spine and dark or gray
prickles: infl. green, in striking contrast with the Ivs.,

140. Agave americana, as commonly grown in greenhouses.
The yellow-margined form. (No. 21.)

30 or 40 ft.; fls. Z\4 in.; ovary \% in., segm. 1 in., tube

Vim. Mex.(?). B.M. 8317. G.W. 2, p. 603. G.C. III.

12, p. 177.

cc. Spine little if at all decurrent.

D. Fls. andfr. much as in the preceding. Not bulbiferous.

21. americana, Linn. (A. altissima, Zumag. A. eu-

ropxa, Vis. A. ramdsa, Moench. A.spectdbilis, Salisb.).
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Figs. 139, 140. Lvs. lanceolate, 6-8 x 60^80 in., smooth,
gray, ascending with outcurved ends, with rather short

and stout recurved round-grooved very shortly decur-

rent spine obliquely flattened at base, and moderately
large gray prickles on prominent marginal elevations:

infl. 20-30 ft., rather slender; fls. iy-r-2% in.; ovary
I

1

4 in., segni. 1 in., tube Hin. Mex.(?). Established

around the Medit. Gt. 24:825; 27, p. 307; 41, p.

269. Penzig, Fl. Litt. Med., pi. 140. Reichb., Ic.

Fl. Germ., pi. 374. B. H. 9, p. 308. R. H. 1875, p.

152. Journ. N. Y. Bot. Card. 11, pi. 79, 81. Adamovic,
Pflanzenw. Dalmat., pi. 1. Abhandl. Hamburg.
Kolon. Inst. 6, p. 64. G.W. 8, p. 337. Proc. Am. Phil.

Soc. 49, pi. 32. The plant more commonly cult, in

this country as A. americana has narrower, more
hooked Ivs., as in the next, but grayer and with the

short recurved spine scarcely decurrent and round at

base, var. Milleri, Baker (A. Milleri, Haw.? A. Virginia,

Mill.? A. Isetcvirens and A. americana Ixtevirens,

Hort.?) Variegated forms of this, frequently grown, are

var. marginata in yellow- or white-margined forms, var.

striata variously lined with yellow or white, and var.

medio-picta with a broad median yellow band. Wies-

ner Festschr., pi. 6. A reputed hybrid between A. ameri-

cana andA.deHsiflora is x A. massiliensis, Hort. Deleuil.

22. picta, Salm-Dyck (A. longifdlia plcta, A.mexicana

pitta, and A. Milleri picta, Hort.). Lvs. linear-lanceo-

late, ascending with recurved ends, at length 6-8 x 100

in., smooth, dark green with bright white or yellow

marginal variegation, slightly glaucous when young,
with needle-like, straight, narrowly grooved spine and
moderate prickles on somewhat prominent marginal
elevations: infl. tall and rather slender; fls. 3 in.; ovary
\}/i in., segm. 1 in., tube Kin.: caps, oblong, stipitate
and beaked. Mex.(?). G.W. 8, p. 337. Wiesner

Festschr., p. 342, pi. 7. Pop. Sci. Monthly, 70, p. 210.

Proc. Amcr. Phil. Soc. 49, pi. 32. Green seedlings (var.

viridis) occur on the Riviera and are in limited cult.

DD. Fls. rattier small, yellow, shallow-tubed: caps, thin-

walled, small. Not bulbiferous.

23. marmorata, Roezl (A. Todarbi, Baker. A. Troubet-

skoyana, Hort. A. unduldta, Tod.). Lvs. broadly lance-

olate, outcurving, 10-15 x 72 in., very rough, green- and

gray-banded, with rather short and stout recurved

narrowly grooved spine and large rough rusty brown

prickles often from prominent marginal elevations:

infl. ample; fls. golden, 1 1A in.; ovary %in., segm.

J-zin., tube J^in.: caps, short, stipitate. S. Mex.

DDD. Fls. moderately long, creamy, deep-tubed: caps, firm,

elongated. Not bulbiferous.

24. Palmeri, Engelm. Lvs. lanceolate, ascending,
3-4 x 18-30 in., blue-green, somewhat glaucous, with

long, slender, open-grooved spine and slender, hooked

garnet-purple or gray prickles, often on marginal
elevations: infl. ample; fls. leathery, 2-2J4 in.; ovary
1 in., segm. J^in., tube %in.: caps, oblong, not stipi-

tate. Ariz, and New Mex. Rep. Mo. Bot. Gard. 7,

pi. 48-52. Journ. N. Y. Bot. Gard. 5, p. 178.

BBDBBBB. Lvs. triangular, thick and stiff, rather small: fls.

small, yellow, shallow-tubed, not followed by bulbils.

Trunkless.

25. deserti, Engelm. Cespitose: Ivs. triangular-lan-

ceolate, falcately erect, 2 x 6-12 in., gray, with slender,

gray-brown, grooved spine and friable teeth : infl. slender,

sparse; fls. yellow, \% in.; ovary flask-shaped,
l
Ain.,

segm. Vi in., tube J^in.: caps, oblong, scarcely stipitate.

Colo, desert, Calif. Rep. Mo. Bot. Gard. 7, pi. 33, 34;

22, pi. 41, 42.

26. Pringlei, Engelm. Cespitose: Ivs. triangular-

oblong, ascending, 2 x 6-16 in., gray, with slender,

drab, grooved spine and rather firm teeth: fls. lJ^-2

in.; ovary 1-1 % in-, segm. J^in., tube J^in. Mts. of

N. Low. Calif. Rep. Mo. Bot. Gard. 22, pi. 44.

AA. Infl. spike-like, the fls. usually in pairs though

exceptionally clustered on very short branches:

bulbils very rarely following the fls. (27-65.)

Subgenus LITT^EA.

B. Lvs. triangular-lanceolate, thick and stiff, rather small:

fls. often clustered on short branches, cup-shaped,
small. Trunkless.

27. utahensis, Engelm. (A. Newberryi, Engelm.).

Cespitose: Ivs. erect-spreading, 1-2x6-12 in., gray,
with slender, grooved, gray spine and rather small and
friable gray teeth: infl. 5-15 ft., with simple or forked

branches 1-2 in. long; fls. 1-1 > in.; ovary flask-

shaped, ^gin., segm. Jjjin., tube J^in.: caps, thin -walled,

141. Agave attenuate. (No. 28.)

email, not stipitate. Grand Canon region. Pop. Sci.

Monthly, 1911, p. 11. G.F. 8, p. 384. Rep. Mo. Bot.

Gard. 7, pi. 32.

BB. Lvs. moderately large, thin, unarmed or at most

very minutely denticulate, neither filiferous nor

horny-margined. Trunk well developed in the first:

fls. open, rather small.

28. attenuata, Salm-Dyck (A. glaucescens, Hook.).

Figs. 141, 142, 143. Trunk 4-5 ft., sometimes prostrate:
Ivs. broadly oblanceolate, spreading, with recurved tips,

6-10 x25-30 in., glaucous, thin, entirely unarmed: infl.

5-10 ft., usually recurving, its very short stalk closely
covered by bracts; fls. paired, about 2 in.; ovary
flask-shaped, M-l in-, segm. %in., tube lA\n. Excep-
tionally produces large bulbils among the caps, after

flowering. Mex. F.E. 31, p. 1172 B. B.M. 5333.

J. H. III. 42, p. 392. R.H. 1876, p. 149. Erfurter

Fuhrer. 7, p. 70. G.F. 10, p. 95. Rep. Mo. Bot. Gard.

9, pi. 31. G.C. III. 8, p. 560; III. 17, p. 455; III. 45,

suppl. pi. Pharm. Journ. 70, p. 706. Varies in a form
with sterile base of spike longer and sparsely bracted,
and fls. in clusters of 6-8, var. paucibracteata, Rep.
Mo. Bot. Gard. 11, pi. 7. The varietal names elllp-

tica, lalifblia, latissdma and subundulata have been

applied to garden forms. A cross with A. Verschaffeltii

is x A. Guignardii, Hort.; a cross with A. xylonacantha
is listed.

29. Ellemeetiana, Koch. Nearly or quite trunkless:

Ivs. lanceolate, spreading, 6 x 24 in. or more, glaucous,

thin, unarmed: infl. 5-10 ft., erect, the rather short

sterile base closely covered by linear bracts; fls. paired,
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greenish white, 1^ in.; ovary flask-shaped, 9^in., segm.
J^in., tube nearly suppressed; filaments very long,

2H in. E. Mex. G.C. II. 8, p. 748; III. 47, p. 201.
B.M. 7027. Ref. Bot. 163.

With Ivs. very minutely
denticulate it becomes var.

subdentata, the distinct-

ness of which from A.
pruinosa is not clear. Re-

ported crossed with A.
microcanlha.

BBB. Lvs. moderately large,

variously fleshy but

usually flexible,
neither filiferous nor

horny-marffined, teeth

never large: fls. mod-

erate, often with re-

curved segms. Nearly
trunkless.

c. Spine slender and weak.

30. albicans, Jacobi (A.

142. FlowersTf Agave attenuate micracdnlha albidior

Salm-Dyck. A. Oussel-

ghemiana, Jacobi). Trunkless, cespitose: Ivs. oblanceo-

late, 4 x 12-15 in., spreading, glaucous, thin, with small,

needle-shaped, narrowly grooved spine and close-set,

minute, brown prickles connected by a papery margin:
infl. scarcely 3 ft., rather few-fld. above the middle; fls.

paired, reddish green, nearly sessile, 1^-1}^ >

ovary J^-l in., segm. Min., tube J^in.: caps, pris-

matic-ovoid, small. Mex.(?). B.M. 7207. Bull. Soc.

Tosc. Ort. 3, p. 303. Lyon Hort. 22, p. 363. jWith re-

curved long black prickles, and fls. 2% in. long, it is

var. ctenophora, Trel. A beautiful form with milk-white
median variegation is var. medio-picta, Trel. (A. mi-
cracdntha picta, A. micracdntha variegata, A. Oussel-

ghemiana dlba-picla, A. Ousselghemiana picta, and A.
dlbicans variegata, Auct.), Wiesner Festschr., pi. 10.

Hybrids are reported between this species and A.
maculata and A. xalapensis.

31. Celsii, Hook. (A. Celsidma, Koch. A. densiflbra

glaucophylla, Hort.?). Lvs. broadly oblong, 4x12-18
in. or more, glaucous, with slender weak spine and very
irregular close-set, often multiple, prickles, fleshy

except at the very tip: infl. about 4 ft., densely fld. at

top; fls. reddish or yellowish green, l}^-2 in.; ovary
and segm. %in., tube Kin.: caps, small. B.M. 4934.
R.H. 1861, p. 335. Gn. 12, p. 213. A hybrid with A.
Salmiana is reported.

32. micracantha, Sahn-Dyck (A. glaucescens, Otto.?).

Cespitose: Ivs. broadly lanceolate, spreading, 3-5 x 15-25

in., grayish green, with slender weak spine and small,
close-set, dark prickles: infl. about 10 ft., the rather
short sterile base densely bracted; fls. brownish green,
1^4 in-! ovary }/y-% in., segm. ^ in., tube % in.

E. Mex.(?). Ref. Bot. 327. Gt.37, p. 115 Hybrids are

reported with A. Ellemeetiana, A. Sartorii, A. Ver-

schaffellii, A. xylonacantha and A. xylonacantha micra-
cantha. A. nAtis, Sahn-Dyck, and A. rupicola, Regel,
are closely related and A. chloracdntha, Salm-Dyck.
(A. caribsea, Hort.), differs chiefly in its greener Ivs.,
with pale prickles.

cc. Spine moderate but strong, round-grooved.

33. polyacantha, Haw. (A. dbortlva, Terr.? A.
chiapensis, Jacobi.? A. chiapensis porrecta, Hort. A.
densa, Hort.? A. densiflbra, Hort.? A. multiflora, Hort.

A.Ottbnis, Jacobi? A.Salmdyckii, Baker? A.uncinata,
Jacobi? A.WolkenstAnii, Hort.?). Cespitose: Ivs. lanceo-

late, upcurving, 2-5 x 10-24 or 36 in., soon green, with

narrow-grooved strong spine and rather small and
close-set brown or gray prickles: infl.

4^-5 ft.; fls. about
2 in.; ovary ?^in., segm. and tube %in. S. Mex.(?).

B.M. 5006. G.W. 2, p. 604. Journ. Soc. Hort. Baa.
Rhin. 3, p. 324. Gn. 12, p. 396. R.H. 9, p. 517. G.C.
II. 3, p. 502. Hybrids are reported between A. chi-

apensis and A. xylonacantha and xylonacantha latis-

sima and with "Dasylirion gracilis'," A. densiflora and
A. americana (xA. massiliensis) ; A. densiflora and
A. geminiflora (x A. Taylori), G.C. II. 8, p. 620; A.
densiflora and A. mitrseformis; A. densiflora and A.

Verschaffeltii, and A. densiflora and A. xylonacantha.

ccc. Spine stout, openly grooved.

34. Botterii, Baker. Lvs. oblanceolate, outcurved-

ascending, 6-8 x 24-30 in., green, with flat-grooved
strong spine and short, broad, blackish close-set prick-
les: infl. scarcely 5 ft.; fls. reddish or yellowish green, 2

in.; ovary %in., segm. and tube 5^in. each. Mex.(?).
B.M. 6248. G.C. II. 8, p. 264.

35. xalapensis, Roezl. Lvs. lanceolate, spreading,
2-5 x 10-30 in., nearly green to decidedly glaucous,
with very openly grooved heavy spine and moderately
long, heavy, rather close-set red to blackish prickles:
infl. 5-10 ft.; fls. 2 in.; ovary %in., segm. 1 in., tube

%in.: caps. MxlJ^ in., slightly constricted at base.
E. Mex. Monatsschr. f. Kakteenk. 14, p. 151. R.H.
1875, p. 276. Reported hybrids are A. xalapensis
X filifera (x A. Romanii, Hort.), A. xalapensis x Oussel-

ghemiana, A. xalapensis x Salmiana, and A. xalapen-
sis x xylonacantha (x A. Pfersd6rffii, Simon).

BBBB. Lvs. fibrous and often rigid, the sometimes very

large teeth connected by a detachable horny margin:
fls. moderate, with soon erect segms. At most
short-trunked.

c. Teethrather small: Ivs. elongated, rather thin but stiff.

36. Lecheguilla, Torr. (A. multilineata, Baker. A.

Poselgeri, Sahn. A. telrdgona, Hort.). Lvs. triangular-

oblong, concave, falcately ascending, 1 x 16-24 in.,

green or bluish but not glaucous, pale-banded ventrally
and dark-lined on the back, with flattened gray-brown
spine and recurved slender prickles joined by a very
narrow straight margin: inn. 3-12 ft., glaucous; fls.

%-lK in.; ovary flask-shaped, ^in., segm. ]^\n., tube

^in. W. Texas and southward, in a number of forms of

which the southernmost, from below San Luis Potosi,
with broader Ivs. and heavier prickles, is A. me-
sotillo, Hort. It furnishes the greater part of the ixtle

or lechuguilla fiber of New Mex. usually ascribed to A.
heteracantha. Pop. Sci. Monthly 70, p. 223. Bot. Bound.

1, pi. 34, 39. Rep. Mo. Bot. Card. 7, pi. 31; 13. pi.
42. Bull. Univ. Texas 60, pi. 3, 6. Closely allied forms,
frequent in European gardens, are A. ccerulescens,

Sahn-Dyck (a hybrid of which with A. Victoria Regime
is reported), differing chiefly in being very glaucous, and
its var. stenophylla with Ivs. over 4 ft. long; A. Funkiana,
Koch & Bouche

1

,
with flatter, more oblong, rather

glaucous Ivs.,

which fur-
nishes the ixtle

of Jaumave;
A. Nissonii,
Baker, with

thin, yucca-
like, glaucous
Ivs.

;
A. nigres-

cens (A. heter-

acdntha nigres-

cens, Hort.),
with thick,

143. Cross-sections of leaf of Agave attcnuata.

dark blue-green, long-triangular, often undulate Ivs.,

sometimes almost or quite unarmed on the margin,
when it is the form inermis.

37. lophantha, Schiede. Lvs. lanceolate, spreading,
1^-2x12-18 in., green, glossy, with openly grooved
brown spine and variously hooked rather small prickles

joined by a narrow, nearly straight margin : infl. 9-15 ft.
;
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fls. \ 1A in.; ovary Min., segm. Jim., tube J^in. E.
Mex. G.W. 8, p. 337. With prominent and persistent

pale band on the upper face it is var. univittata (A.
univittata, Haw. A. ensifera, Jacobi? A. temiata,

Hort.?). Ref. Hot. 215. B.M. 6655. G.C. II, 7, p. 368.

Crosses of A. univittata with A. xylonacantha are re-

ported, of which x A. perbella, Hort., is said to be one,
A. pulcherrima, Hort., in part, seeming to be another

writing for the same.

38. heteracantha, Zucc. Like A. lophantha but Ivs.

somewhat sinuate and with variously hooked less equal
and closer prickles. The median band is often promi-
nent, S. Mex. G.W. 2, p. 605. G.C. II. 7, p. 369. Gt.

19, pi. 639. Most of what is called A. heteracantha is

A. Lecheguilla.

cc. Teeth often large: Ivs. either broad or thick.

D. Margin nearly straight.

39. Kerch&vei, Lem. Lvs. triangular, spreading,
3-4 x 16-20 in., thick, gray-green, not lined beneath,
with channeled gray spine and large spreading triangu-
lar teeth joined by a rather wide margin: infl. dense and
heavy, 18 ft. S. Mex. G.C. II. 7, p. 527. Formerly
much grown in a number of dissimilar types: var.
Beaucarnei (A. Beaucdrnei, Lem., A. Lemairei, Hort.,
A. Kerchdvei coarctata, Hort.), with very short Ivs.;
var. macrod6nta, with larger and more hooked teeth;
var. distans, with more separated teeth which have a
well-developed accessory basal cusp in f . diplacantha,
and var. major, with a short branching trunk. Related
forms with shorter Ivs. and slenderer, sparser infl. are
A. triangularis, Jacobi (A. Kerchovei brevifblia, Hort.,
A. horrida triangularis, Baker), Karsten & Schenck,
Veg. Bilder. pi. 46, with prickles much as in A. Ker-

chovei; and its var. rigidissima (A. rigidissima, Jacobi),
with small prickles lacking in f . subintegra.

40. Rcezliana, Baker (A. hdrrida Ixvior, Hort.). Lvs.

ovate-lanceolate, spreading, 2-4 x 12-16 in., rather

thick, green, broadly pale-striped above, not lined on
the back, with grooved brown and then gray spine and
moderately large teeth joined by a moderate margin:
infl. not very heavy. S. Mex. G.C. 1871, p. 74; II. 7,

p. 528. F. 1870, p. 42. Presents as extreme forms: var.

Inghamii, Baker (A. Gilbeyi longifolia, Hort., A. Ing-
harni and A. Inghami gigantea, Hort.), with broad,
often concolorous Ivs. and large prickles, known when
dwarfed as var. Gubeyi (A. Gilbeyi and A. hdrrida Gil-

beyi, Hort.), Gt. 23, p. 89; 27, p. 84. Neubert's Gart.

Mag. 50, p. 15. G.C. 1873, p. 1305; and var. Peac6ckii

(A. Killischii, Hort.?, A. Peacockii, Croucher), B.M.
7757. G.C. 1873, p. 1400, with narrowly triangular-
lanceolate Ivs., sometimes entire. The names Regeliana,
Regelii and Regelii macrodonta, identified by Jacobi with
A. triangularis, seem also to have been applied to this;
and the now unrecognized A. drlichaut, A. horrida nana
and its f. Ixvior and A. hdrrida pygm&a of gardens may
belong here. A. Hanburii, Baker, suggests a possible
hybrid of this.

41. Ghiesbrechtii, Koch (A. Ghiesbreghtii, Auct. A.
grdndidens,HoTt.'! A. grandidentata, Hort.? A.frdgilis,
Jacobi? A. squdlidens, Hort.?). Lvs. lanceolate, 3 4 x
10-12 in., upcurved-spreading, little if at all striped,
with inrollcd spine and moderate prickles joined by a
moderate margin. S. Mex.(7). G.C. II. 7, p. 621. The
typical clear green form varies into an equally large or

longer-lvd. form with smaller, closer-set prickles, var.

Leguayana, Baker (A. Leguayana, Hort., or, with wider
margin, f. laticincta), and a more compact and con-
cave Ivd., blue-green form, var. Rohanii, Baker (var.
obscura, Jacobi). A cross of A. filifera and A. Ghies-
brechtii is reported.

42. hdrrida, Jacobi. Lvs. oblanceolate-oblong, spread-
ing, flat, rather thin, about 3 x 12 in., glossy green,
neither striped nor lined, with flat -grooved short

spine and large irregular prickles often with accessory

cusps, joined by a heavy margin: infl. moderately slen-

der; fls. yellowish or purplish green, 1% in.; ovary and
segm. %in. each., tube J^in. Cent. Mex. B.M. 6511.
F. 1870, p. 42. Forms occur with larger revolute-mar-
gined Ivs.: var. Maigretiana (A. Maigretiana, Jacobi.
A. granuldsa, Scheidw.), G.W. 2, p. 593. S.H. 4,

p. 299. G.F. 2, p. 115; or with smaller prickles, var.

micracantha, Baker, Rep. Mo. Bot. Gard. 7, pi. 62, 63.
The names A. DeSmetiana (A . De Smettiana, Jacobi,
being a form or ally of miradorensis), A. Ghiesbreghlii
horrida, A. Mdrganii and A. Pllgrimii have been
applied in gardens to forms of this or one of the two
foregoing, not now recognized.

DD. Margin with prominent fleshy hummocks
under the teeth.

43. xylonacantha, Salm-Dyck, also written xylacdntha,
xylinacdntha and xylynacdntha (A. amurensis, Jacobi.
A. Kochii, Jacobi. A. Kdchii amurensis, Ellem.). Lvs.

oblong, concave, tortuously spreading, 2-5 x 12-24 in.,

rough, dull gray-green, dark-lined beneath, with flexu-

ous channeled gray spine and very large often multiple
prickles saddling large green prominences, joined by a
moderately heavy margin: inn. rather slender; fls. 1^*2

in.; ovary %in., segm. iHiin., tube J^in. E. Mex. B.M.
5660. G.C. II. 7, p. 527. Lyon Hort. 1879, p. 207.

Extensively hybridized, some of its offspring recogniz-
able in their scabrid green-lined oblong Ivs. with green
prominences going into the bases of the large unequal
teeth: with attenuata or attenuata subdentata, chiapensis,

densiflora, filifera (x A. Villarum, Hort., x A. Vfllae,

Pirotta, x A. hybrida, Vill.), micracantha, univittata

(A. armata, Hort.? A. aspera, Tod.? Terraciano,
Primo Contr. pi. 3, 5, X A. hybrida, Versch.), A. xylo-
nacantha viltata and A . xylonacantha hybrida ( x A. per-
bella, A. xylonacantha perbella, Hort.), G.C. II. 7, p.

527, Verschaffeltii and xalapensis (x A. Pfersd6rffii,

Sim.). At one time, several varieties were listed: cor-

nuta or longifdlia, the more typical form, latifolia mac-

racdntha, variously spelled, major, Maximilidna, torta

and Vanderdonckii. A rare form with median variega-
tion is var. medio-picta.

BBBBB. Lvs. 3-sided, short and very stiff, the detachable

horny margin toothless: fls. as in the preceding.
Trunkless.

44. Victdriae Reginae, Moore (A. Considerdntii,
Duchartre). Lvs. in a globose cluster, triangular-

oblong, acutely 3-angled, 1-2 x 6-8 in., dark green,
with a short black triangular spine and gray margin
decurrent on the edges and keel: infl. 10-12 ft., rather
slender but compact; fls. 1J4 in.; ovary iHjin., segm.
j^in., tube J^jin.: caps, small. N. E. Mex. G.C. 1875, p.

484; 1880, p. 788; II. 18, p. 841; III. 1, p. 806. R.H.
1875, p. 429; 1890, p. 392; 1897, p. 100. G.W. 2, p.
592; 10, p. 213. G.Z. 20, p. 88, 135. Peacock, List of
Succ. PI. pi. S.H. 4, p. 287. I. H. 28, pi. p. 413.

Lyon Hort. 22, p. 371; 31, p. 146. R.B. 1876, p. 16.

G.M. 6, p. 196. Gn. 8, p. 351; 22, p. 448, 460; 48,

p. 117. Gt. 1878, p. 74. Journ. N. Y. Bot. Card. 7, p. 163.
Deleuil is said to have effected a cross with A. cteru-

lescens. Differing in its fewer-lvd. more open rosettes
and in the triple spines at apex of the Ivs. is A. Nickel-

siae, Hort. Both agree with the following filiferous spe-
cies in having the Ivs. white-marked by adherent cuti-

cle, and with the preceding marginate species in their
detachable horny border, and in fls.

BBBBBB. Lvs. fleshy-fibrous, toothless (sometimes with
minute prickles at base), the margin typically
shredding away in fibers, as in Yucca: fls. nearly
as in the group of A. micracantha. Trunkless.

45. Sch6ttii, Engelm. Cespitose: Ivs. linear-trian-

gular, y x 6-12 in., with scarcely grooved spine and
few long slender threads: infl. 4-6 ft., slender; fls. some-
what curved, yellow, scented as in Polianthes, IJf-tij
in.; ovary and segm. J'gin. each, tube J^in. : caps. ^ x
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%m. S. Ariz. B.M. 7567. Rep. Mo. Hot. Gard. 7, pi. 29.
With denticulate If.-bases it is var. serrulata, Mul-

ford. Rep. Mo. Bot. Gard. 7, pi. 29. A plant approach-
ing A. parviflora, from the Final Mts. of Ariz., with
concave Ivs.

2-^4 in. long, fls. 5^in. long with ovary
%in., segm. -fam. and tube J^in., and ovoid caps., is

A. Toumeyana, Trel., Rep. Mo. Bot. Gard. 5, pi. 32; 7,

pi. 30. A species of the Santa Catalina Mts., Ariz.,
with Ivs. as in .1. Lecheguitta but filiferous instead
of marginate, and fls. nearly as in Schottii, is A.

Treleasei, Tourney, Rep. Mo. Bot. Gard. 12, pi. 31a,
32, 33.

46. parviflora, Torr. Small and compact: Ivs. as-

cending, oblong, J/ x 2 in., with flat spine and few short
coarse outcurved threads, the dilated base denticulate:
infl. 2-3 ft., very slender; fls. greenish white, %in.;
ovary Jiin., segm. Km-> tube %m.: caps, very small.
Ariz, to Sonora Boundary. Pop. Sci. Monthly, 1911,
p. 7. Rep. Mo. Bot. Gard. 5, pi. 32, 7, pi. 30. A similar
New Mexican plant with narrowly triangular falcate Ivs.

and grooved spine is A. Hartmaini, Wats. A less dwarf

GhieabrechUi, schidigera (x A. Leopoldii II, A.ftlifira
Lt'opblilii, }. H. 1893, p. :}), a-n/H/w/i.-i/x (x A. Rom'ani)
and xylonaeantha (x A. Villarum).

144. Agave angustissima. (No. 48.)

plant with Ivs. resembling small forms of the following
but denticulate at base, sometimes cult, as A. parvi-

flora,m A. perplexans, Trel.

47. filifera, Salm-Dyck (A. pseudofilifera, Ross &
Lanz.) . Lvs. somewhat upcurved-spreading, oblong-lan-
ceolate, 1-1% x &-24 in., with openly grooved spine and
rather sparing thin marginal threads: infl. rather stout
and dense, 10-15 ft.; fls. maroon, IJ^in.; ovary and
segm. %in. each, tube J^in. E. Cent. Mex. G.C. II.

7, p. 303; III. 21, p. 167. I. H. 7: 243. Lyon Hort.

1879, p. 208; 1900, p. 371; 1909, p. 147. Gt. 36, p. 544.
Neubert's Gart. Mag. 39, p. 307. G.W. 6, p. 79; 1907,
p. 9. Ref. Bot., 164. Rep. Mo. Bot. Gard. 11, frontisp.
Icon. Sel. Hort. Thenensis, pi. 144. Varies into a
number of forms: var. filament&sa, Baker (A. filamen-
tdsa, Salm-Dyck, A. fill/era latifblia, longifdlia, robtista

or major, Bonapdrtea or Litta filamentdsa), G.C. 34.

p. 101, with large Ivs.; var. compacta (vars. brevifblia,

compacta, densa, depauperata and minor, Hort.), with
short broad Ivs.; f. variegata (A. filifera superba, Hort.),
in which the dingy cuticular stripes of the type (var.
viridis or immaculata) are brighter and more persistent.

Hybrids are reported with geminiflora (x A. Taylori),

48. schidigera, Lem. (A. filifera adornata, A.
nata, A. filifera panndsa, A. filifera schidigera, A. .ST//K-

dlgera, A. schiedigera princeps, A. prinoeps, LM&a
Rdezliif). Lvs. narrowly oblong, spreading, about
y% x 12 in., with flattened spine and rather wide
shaving-like marginal threads. Cent. Mex. I. H. 330
B.M. 5641. G.W. 2, p. 592. S.H. 4, p. 297. A num-
ber of closely allied forms are rather frequently men-
tioned or encountered in cult.: with narrow, often
reddened Ivs. and stalked fls., A. Ortgiesiana (A.
schidigera Ortgiesiana and A, maritima, Hort.); with
sessile or nearly sessile fls. and mostly very curly
and numerous marginal threads, A. angustissima,
Engelm. (A. Bignttii or Diguetii, Hort.). Fig. 144.
G.F. 6:5 (adapted in Fig. 144); A. vestita, Wats.,
A. G. 1892, p. 609; and A. Knightiana, Drum., B. R.
1145. Actes Soc. Linn. Bordeaux. 16, pi. Reported
hybrids are A. schiedigera or princeps with filifera

(x A. Leopoldii II) and A. schidigera x Verschaffellii.

49. geminifl&ra, Gawl. (A. Bonapdrtea, A. Bdscii, A.

geminifldra filamentdsa, A. jiincea filamentdsa, Bona-
pdrtea filamentdsa, B. flagellifdrmis, B. jiincea, Draciena

Bdscii, D. filamentdsa, Littsea or Littea or Littssea

geminiflora, and Yucca Bdscii, Hort.). Lvs. very many,
biconvex, long, gracefully recurving, narrowly linear,

scarcely %in. wide, with fine marginal threads. W.
Mex.(?). Occasionally found in a threadless form, var.

atricha. Diet. Sc. Nat. 62, pi. 55. F.S. 7, p. 6. Reich-
enbach, Icon. 3, pi. 209, 210. Bibl. Ital. 1816, pi
Journ. of Sci. 1817, pi. 1. G.W. 7, p. 548. Hybrids are

reported with A. densiflora (x A. Taylori, Hort. A.
geminiflora Taylori, G.C. II. 8, p. 620. Mn. 7), and
A. filifera (A. Wrtghtii, Drum., B.M. 8271.)

BBBBBBB. Lvs. hard-fibrous, closely striate-grooved, at

most scabrous margined: fls. rather small with
tube and segms. about equal. Trunkless.

50. striata, Zucc. (Bonapdrtea jiincea rigidifdlia, B.

rigida, B. rigidifdlia, B. striata and B. tenuifdlia, Hort.).
Lvs. many, spreading, rhombically biconvex, J^x 24-36
in., gray, with needle-shaped brown spine: infl. about
10 ft.; fls. greenish, \% in.; ovary J^in., protruding
into the tube, segm. J^in., tube iHjin. Cent. Mex. B.M.
4950. Gt. 29, p. 24. Jacobi, Versuch, p. 154. G.C.
II. 8, p. 556. G.W. 10, p. 213. With Ivs. conspicu-
ously recurving it becomes var. recurva, Baker (A.
recurva, Zucc.), G.C. II. 8, p. 556. Jacobi, Versuch,
p. 158. A. paucifdlia, Tod. (A. Roezlii, Hort.) differs

chiefly in its fewer Ivs. one-half wider, Hort. Panorm.,
pi. 19. The name striata has been applied, as a specific

name, to variegated forms of A. americana.

51. stricta, Salm-Dyck (A. histrix or hystrix, A. striata

slricta, Bonapdrtea histrix, B. robusta, B. stricta,

Littsea histrix, Yucca histrix, Hort.). Lvs. many, fal-

cately upcurved in a globose cluster, triangularly

biconvex, 34 x 10-14 in., often pale or purplish, with a
flattened triangular spine: infl. 510 ft.; fls. 1J4 in.;

ovary 3^m - segm. iMiin., tube Jjjin. S. Cent. Mex.

Jacobi, Versuch, p. 153. Gt. 31, p. 56. Gart. Mag. 40,

p. 309. L. de Smet, Cat. 1874, pi. Known in a num-
ber of forms: purpirea with purplish, and rdsea with

rosy foliage of the ordinary type; glauca (A. dealbdta

hystrix, A. hystrix glauca and glaucescens, A. striata

glauca, Bonapdrtea glauca, B. striata pulverulenta,
Littxa dealbata, L. glauca, Hort.), with long, and nana

(A. dealbata brevifblia, compacta minor and nana, etc.),

with short, pruinose Ivs. A closely related form with

flat rhombic Ivs. with flatter spine, and short-tubed fls.

is A. echinoides, Jacobi (A. striata echinoides, A. ensi-

formisf, A. hystrix Richdrdsiif, A. Richdrdsiif, A.
slriata Richdrdsii, Dasylirion junceum?, Hort.). Gn.

19, p. 372.
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52. falcata, Engelm. Lvs. moderately numerous,
falcately ascending, 3-sided, with slender 3-sided spine:
infl. 3-9 ft.; fls. purplish, 1 in.; ovary J^in., segm.
J^in., tube J^in. N. Mex. The "guapilla," furnishing
an important part of the ixtle of N. Mex.

53. dasylirioides, Jacobi. Lvs. moderately numerous,
outcurved-ascending, thin and flat, J^ x 10-12 in., pale,
with flattened brown spine: infl. 5-6 ft., recurving; fls.

\Yi in., ovary and segm. ;Miin. each, tube %-% in.:

caps, slender, %xl in. S. Mex. B.M. 5716. G.C. II.

8, p. 557; III. 5, p. 804. Lyon Hort. 22, p. 365.

G.W. 10, p. 213. The more glaucous form is A. deal-

bata, Lem. (A. dasylirioides dealbata, Baker). A.

intrepida, Greenm., of Cent. Mex., is very similar.

BBBBBBBB. Lvs. rather fleshy, long and narrow, unarmed
or with minute soft prickles. Trunkless.

c. Fls. moderate, with narrow segm. and slender lube.

54. yuccaef&lia, DC. (A. Cohnidna, Jacobi. A. spic&ta,

Guss.). Lvs. few, recurved, with minute slender spine,

concave, 1x24 in., glaucous, the dry edge minutely
denticulate: infl. 10 ft.; fls. 1J^ in.; ovary and segm.
J^in. each, tube J^in.: caps, j'gxj^in. Mex. Redoutd,
Lil., pi. 328, 329. B.M. 5213. R.H. 1860, p. 519.

Deutsch. Gart. Mag. 1870, 2 pi. Gn. 12, p. 583. A very
similar if distinct plant, from Jalisco, is A. Houghii,
Hort., and another is A. yucc&fblia cxspitdsa, Terr.,
Primo Contr., pi. 4.

cc. FIs. rather small, with broad separated segms.

55. bractedsa, Wats. Lvs. sigmoidally spreading,
3-sided, gray narrowly triangular, 1^x20 in., spineless,

minutely denticulate: infl. 3-5 ft., the scape densely
covered by narrow putcurved bracts; fls. \% in.:

ovary %in.; segms. %in.., tube nearly suppressed: caps.
%xMin. N. Mex. G.C. II. 18, p. 776.

The following names occur as being in cult.: A. Bdkeri, Hook,
f. Resemble* a gigantic eremurus in habit. Fls. with pale green-
ish yellow segms. Mex. (?). Gn. 61, p. 240. A. carchariod6nta.
Allied to A. Ghiesbrechtii. Lvs. flatter, narrower and more spiny.

A. Lanyl&ssei, Andre. General habit as of FurcrseaBedinghausei.
Infl. about 3 ft. high. Mex. U.H. 1901: 349. A. littxoides. Allied
to A. Scolymus. Stemless: Ivs. strongly prickly toothed, terminated
by a stout spine: fls. greenish yellow. A. Pavoliniana. Stemless: fls.

green-yellow. A. Wdtsonii. Allied to A. horrida. Distinguished by
extremely narrow border of the If. Probably Cent. Amer. A.
Wtberi. Distinguished by almost complete absence of marginal
teeth. Mex. A. Wrightii, J. R. Drumm. Allied to A. geminiflora.
Has been cult, under name of A. Taylori. Trunk short: margins of

Ivs. sharp without teeth or prickles: perianth dark green with
cream-white borders. Cent. Amer. B.M. 8271.

WILLIAM TKELEASE.

AGDfiSTIS (a mythical hermaphrodite monster, the

genus being an anomalous one in its order). Phytolac-
cacese. Tender climbing shrub from Mex. and Guate-
mala. Cult, in Calif, at one time. A monotypic genus.

clematidea, Moc. & Sesse. Lvs. alternate, petiolate,
cordate: fls. axillary or in terminal, branched, racemose

cymes, white, star-shaped; sepals 4; petals 0. Grows
40-50 ft. in one season and is covered in Sept. with
masses of small white blossoms in dense racemes; very
sweet-scented. The red sts. come from a tuber which

grows half out of the earth, and which is sometimes 100
and 150 Ibs. in weight. These tubers look like solid

rocks. They are of a gray granite-color. To do its best,
this plant requires very rich soil and an abundance of

moisture. Small offsets appear in quantities around the
old tubers and furnish good material for prop. On
account of its ill-smelling foliage, the agdestis cannot
be recommended for veranda decoration; but it is a
fine plant for covering unsightly objects and outhouses;
to be looked for in extreme South.

N. TAYLOR, f

AGlJRATUM (Greek, not growing old, first applied
to some everlasting). Comptsitx. Garden annuals.

Florets all tubular, blue (rarely pink) or white;
pappus of separate or united scales; otherwise like

Eupatorium. About 30 species, mostly Trop. Am.

In T! H. Two in cult., with opposite, ovate, stalked and
(ri'iiate-si-rrate Ivs. and tassel-like heads in clusters.

Mostly loose-growing plants, 1-2 ft. high, but with

compact, dwarf, and variegated forms. Easily grown
from seed in the open or started in house or hot-

bed. They thrive in any garden soil, bloom all summer
and, if started late, winter-blooming under glass.

conyzoides, Linn. Involucral scales oblong, abruptly
acuminate, sparingly if at all hairy on the back, erose
and ciliate: Ivs. blunt or rounded at base, rarely heart-

shaped. In most warm countries, often weed-like.

Houstonianum, Mill. (A. mexicanum, Sims). Fig.
145. Involucral scales

lance-linear, attenuate,

entire, ciliate, the back

finely, densely, andsome-
what viscidly hairy: Ivs.

usually heart-shaped at
*

base: heads slightly
larger than in the last.

Mex. B.M. 2524. The
better species and more
frequent in cult.

For so-called A. conspicuum
and A. LasseAuxii, see Eupa-
tdrium glechonophyllum and
E. Lasse&uxii respectively.

B. L. ROBINSON.

AGLAIA (Greek,
splendor; from the order
and general appearance) .

Meliacex. A genus of

more than 100 species
of tender trees and
shrubs from China, with

minute, yellow, fragrant
fls., said to be used in

perfuming certain teas.

Prop, by cuttings.

odorata, Lour. Ten to

20 ft.: Ivs. alternate, 5-
7 pinnate: fls. in axil-

lary, branching panicles.

March-May. Wight.
Icones. Ind. Or. 2:511.

Cult, sparingly in

Calif, and under glass in

botanic gardens.
145. Ageratum Houstonianum.

(XH)

AGLAONfeMA (Greek, bright thread). Ardceae. Green-
house herbs grown for foliage and habit.

Low plants with an erect st. and basal shoots: Ivs.

with a long sheathed petiole, the blade usually oblong
or oblong-lanceolate, with a thick costa and few lateral

nerves: peduncles in clusters, shorter than the petiole:

spathe straight, convolute below, open above; spadix
sessile or stalked. About 15 species, of Trop. Asia and
Afr., allied to Arum, Alocasia and Dieffenbachia, and
requiring essentially the same treatment as those

genera.
These plants are evergreen, often beautifully varie-

gated. Aglaonemas may be divided, or cuttings may be
taken from plants that become too tall and weak. In
either case the cuttings and divisions should be put
into the sand-bed previous to potting, to develop new
roots. All of the kinds will succeed in fibrous loam
enriched with rotted manure, with the addition of a
moderate quantity of leaf-mold, sand, and some crushed
charcoal. (G. W. Oliver.)

pictum, Kunth. Dwarf: Ivs. somewhat unequilateral,
oblong or elliptic, ovate (4-7 in. long and 2-3 in. wide),

very dark green, blotched with white, the central mark-
ings usually extending the whole length of the midrib:

spathe white or whitish, \-\Vi in. long. Sumatra.
1.11.29:445.
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nebuldsum, N. E. Br. Somewhat larger: Ivs. narrower

(5-8 in. long, 1J^ in. or less wide), more acuminate, the

markings rather more broken and not so continuous

along the midrib. I.H. 34:24. A.G. 16:361, and

146. Aglaonema costatum. ( X

F.E. 7:961 (as A. pictum). This and A. pictum are con-
fused in the trade. Both species deserve more attention
than they have received in this country.

costatum, Veitch. Fig. 146. Very dwarf and com-
pact: Ivs. heart-shaped, thick, 3 in. wide, one-third

longer than wide, seldom exceeding 5 in. long, dark

shining green, with midrib ivory-white and scatter-

ing blotches of white. Holds its tufted Ivs. through
the winter. Moluccas. J.H. III. 63:225.

A. commut&tum, Schott. Lvs. oblong-lanceolate, obtuse at
the base, the apex long-acuminate, intense green, marked with
spots of a paler green and of white. E. Indies. A. Rcsblinii,
Hort., is "a fine decorative plant, with thick, leathery foliage"
(Manda). A. ver&icolor, Hort. Lvs. obliquely oblong, about 4
in. long by half as wide, rounded at the base, the apex acute,
irregularly marked with patches of dark velvety green inter-

persed with paler green and milky blotches. E. Indies.

GEORGE V. NASH.f
AGNUS-CASTUS: Vilex.

AGRIMONIA (old name, perhaps a corruption of

Argemone). Rosdcese. AGRIMONY. Hardy perennial
herbs, natives of the north temperate zone, with alter-

nate odd-pinnate, aromatic and astringent Ivs.: fls.

yellow, racemose, with 5 small petals and 5-15 stamens:
fr. armed with hooked bristles. Sometimes cult, as
woodland or shrubbery plants. Not showy. Prop, by
division of rootstocks in spring.

Eupatoria, Linn. (A. officinalis, Lam.). COMMON
AGRIMONY. Fig. 147. Petals twice as long as calyx,
latter making a small, lightly adhering bur. Cult, in

herb gardens to make a tonic tea, also in wild borders.

Native to Eu. Grows 2-3 ft. high, in little clumps, from
a short rootstock. Has been confused with our native
A. hirsuta, Bicknell, which is not in the trade.

odorata, Mill. Lfts. narrower
than in A. Eupatoria, pubescent;
lobes more deeply crenate-den-
tate: petals more than twice as

long as the calyx. Italy. Oc-,.

casionally cult, in Amer.
N. TAYLOR.t

AGROPtRON (Greek, agros,

field, and puros, wheat). Grami-
nese. WHEAT-GRASSES. Perennial

grasses, often producing creeping
rootstocks.

Spikelets 3- to many-fld., sessile, 147. Agrimonia Eupa-
placed sidewise, singly and alter- toria. Flower and bud.

nately on the opposite sides of a continuous rachis,
forming stiff terminal spikes; glumes equal, usually
firm, many-nerved, acute or awned, sometimes nearly
as long as the spikelet; lemmas 5 7-nerved, usually
more or less awned, the palea ciliate on the keels.

Species 30 to 40 in the temperate regions of both

hemispheres. The genus differs from Triticum chiefly
in being perennial, and in the entire apex of the

glumes.
Many of the native species of the western states are

important range grasses or furnish nutritious wild hay.
One of these, western wheat-grass (A. tenerum, Vasey)
(Dept. of Agric. Div. of Agrost. 17 : 297) has been recently
introduced into cultivation and is sold by seedsmen of

the northwestern states. One species, introduced from
Europe, the familiar quack-grass (A. repens, Beauv.,
Fig. 148, also known as couch-grass, quick-grass and
quitch-grass), is a troublesome weed in cultivated land,
because of

jts long, creeping rootstocks. Though diffi-

cult to eradicate, it has value as a forage plant.
A. S. HITCHCOCK.

AGROSTfiMMA: Lychnis.

AGROSTIS (an ancient Greek name for a forage
grass, from agros, a field). Graminex. BENT-GRASS.
Annual or usually perennial grasses with erect or creep-
ing stems and open panicles of small flowers.

Spikelets 1-fld.; glumes about equal, acute; lemma
shorter and more delicate than the glumes, sometimes
awned from the back, palea usually shorter than the

lemma, often small or wanting. Species about 100,
distributed over the entire world, especially in the north

temperate zone. The genus comprises several forage

148. Creeping stem or "root" or quack-grass.

CXM)

and lawn grasses and a few ornamental, the panicles

being used for bouquets. A nebulosa is excellent for dry
bouquets. A. elegans of gardens is an Aira.

A. Panicle open but not diffuse: perennial lawn and

pasture grasses.

B. Palm present.

alba, Linn. RED-TOP. HERD'S-GRASS (locally).

Culms erect, 2-3 ft., from a usually decumbent base,

producing short rootstocks; sheaths smooth; ligule

membranaceous, 2-3 lines long; blades flat, scabrous,
rather strongly nerved, acuminate-pointed; panicle

oblong or pyramidal, several inches or even a foot in

length; spikelets 1-1 J^ lines long; the glumes scabrous

on the keels; lemma awnless; palea one half to two-
thirds as long as the lemma. Dept. of Agric., Div.

of Agrost, 17:187. Ibid. B.P.I. Bull. 68, pi. 2. A
common meadow and pasture grass, native of Eu.,
but abundantly escaped in the northern and central

portions of the U. S. along roadsides and in waste

places. Var. vulgaris, Thurb. FINE BENT-GRASS.
RED-TOP. A more delicate grass, about 1 ft. high:

panicles 1-3 in.; ligule usually 1 line or less. Dept. of

Agric. B.P.I. Bull. 68, pi. 3. This form is commonly
used as a lawn grass. Var. aristata, Gray. Similar to

var. vulgaris but the lemmas bearing an exserted awn
from near the base. Infrequent. Var. maritima, Mey.
Producing long stolons; panicles narrow, contracted.

Dept. of Agric. B.P.I. Bull. 68: pi. 4. A native of the

sea-coast of N. Amer. and Eu. A form of this is cult, as

a lawn grass under the name of creeping bent and has

received the horticultural name Agrdstis alba var.

stolonifera, but is not A. stolonlfera, Linn.



149. Agrostis nebulosa.

(XX)

AGROSTIS

BB. Palea wanting.

canina, Linn. RHODE ISLAND BENT. BROWN BENT.
Slender, erect, cespitose, Yy-fi ft.: spikelets 1 line long;
lemma bearing about the middle an exserted bent awn.
Dept. of Agric. B.P.I. Bull. 68, pi. 9. Eu. Cult, as a lawn
grass, and sparingly escaped. Much of the commercial

seed under this name is Agrostis
alba var. vulgaris. The seed of
A. canina may be distinguished
by the absence of the palea.

AA. Panicle diffuse, the main
branches scabrous, long and
hair-like, naked below.

B. Plants annual: palea

present.

nebulosa, Boiss. & Reut.
CLOUD-GRASS. Fig. 149. Culms
branched below, slender, 1 ft.;

blades few and small; ligule 2-3
lines; panicles oblong, about half
the plant, delicate, the branches

verticillate; spikelets J^line, long-
pedicelled. sometimes awned.
Spain. Cult, for dry bouquets.
Sometimes called A. capillaris
but is not A. capillaris of botani-
cal authors.

BB. Plants perennial: palea
wanting.

hiemalis, B. S. P. (A. scabra,
Willd.). HAIR-GRASS. TICKLE-
GRASS. SILK-GRASS. Culms low
and delicate, 1-2 ft.; blades
small and mostly radical; pani-

cles very diffuse, the spikelets borne toward the ex-
tremities of the branches. Dept. of Agric. B.P.I. Bull.

68, pi. 26. The panicles break away at maturity and
are blown about by the wind. The young panicles are
often used for dry bouquets.

A. minittiflbra. See Sporobolus minutiflorus.

A. S. HITCHCOCK.
AGUACATE, ALLIGATOR PEAR, AVOCADO: Persea.

AILANTHUS (from its native name Ailanto, meaning
Tree of Heaven). Syn., Pongelion. Simarubdcese.
Trees chiefly grown for their handsome large foliage.

Large trees: Ivs. alternate, odd-pinnate, deciduous:
fls. small, in large terminal panicles,
polygamous; sepals and petals 5 or 6;
disk small, 10-lobed; stamens 10; carpels
5 or 6: fr. consisting of 1-5 distinct oblong
samaras with the compressed seed in the
middle. Eight or 9 species in Cent, and
S. Asia and in N. Austral.
These trees are sparingly branched, with

large pinnate foliage, inconspicuous green-
ish flowers in upright panicles followed by
winged fruits; the foliage exhales a dis-

agreeable odor when bruised. The ailan-
thus foliage gives a tropical effect when
the growth is very strong.
The Chinese species are fairly hardy North; only as

young plants are they somewhat tender. They are

very rapid growers and stand smoke and dust well. If

Clants
are cut back to the ground after they have

ecome established (in two or three years after plant-
ing), they will throw up very strong shoots and make an
excellent screen. This practice may be repeated year
after year. Sumacs, paulownias, basswoods, mulber-
ries, and other fast-growing things may be treated in
this way. The ailanthus foliage is very like that of the
cedrela (which see for illustration of differences). The
best known is A . altlssima, which is often planted as
a street tree, particularly in cities, as it resists smoke
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better than many other trees and is not attacked by
insects. For street planting, the fertile plant only
should be used, because the male exhales a disagreeable
odor when flowering, and the pollen is said to cause
catarrhal troubles. It grows in almost any soil, but
best in a light and somewhat moist one.

Propagation is by seeds which must be sown soon
after ripening, and by root-cuttings. It suckers from the
roots.

A. Branchlets and petioles glabrous or only finely pubes-
cent: Ifts. glabrous beneath.

altissima, Swingle (A. glanduldsa, Desf.). TREE OF
HEAVEN. Fig. 150. Tree, to 60 ft.: young branchlets
minutely pubescent, usually dull yellowish brown: Ivs.

VA-2 ft. long; Ifts. 13-25, stalked, ovate-lanceolate,
usually truncate at the base, 3-5 in. long, finely ciliate,
with 8-10 pairs of veins, glabrous and glaucescent
beneath, near the base with 2-4 coarse teeth, each with
a large gland beneath: samaras 1 Ji in. long. June, July.
China. G.C. III. 2:365. Gn. 24, pp. 63,65 (habit); 32, p.
330. Mn. 10, p. 152 (habit). M.D.G. 1901:324 (habit).
Var. erythrocarpa, Rehd. (A. erythrocdrpa, Carr. A.
rubra, Hort.). Lvs. darker green above and more
glaucous beneath: fr. bright red, very effective in late
summer and autumn. Var. pendulifolia, Rehd. Lvs.
very large, drooping. R.H. 1906, p. 545. Var. sutch-
uenensis, :

Rehd. & Wilson (A. sutchuenensis, Dode).
Young branchlets reddish brown, glabrous, lustrous:

petioles purplish glabrous: Ifts. not ciliate, cuneate at
the base, at least in older plants: fr. about 2 in. long.
\V. China. In China this species and A. Vilmoriniana
are sometimes planted as the host of a silkworm, Attacus

cynthia, which produces a coarse silk, inferior to that
of the common silkworm. As a shade and street tree, it

is now much planted in temperate regions and natural-
ized in some localities.

Giraldii, Dode. Tree; young branchlets finely pubes-
cent; petioles purplish: Ivs. 2-3 ft. long; Ifts. 33-41,
closely set, lanceolate, 4-6 in. long, with 2-4 glandular

teeth near the base, undulate at the margin and long-
pointed, with 14-15 pairs of secondary veins, dark
green above, pale green beneath: panicle 8-12 in. long:
fr. 2 1A in. long. W. China.

AA. Branchlets and petioles, at least in young trees,
prickly and pubescent: Ifts. pubescent beneath.

Vilmoriniana, Dode (Pongelion Vilmorinianum, Van
Tieghem. A. altlssima var. spindsa, Bois). Tree, to
60 ft.: Ivs. 2-3 ft. long; Ifts. 17-35, oblong-lanceolate,
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4-6 in. long, with 2-4 gland-bearing teeth near the base,
glabrous or pubescent above, glaucescent and pubescent
beneath: panicle to 12 in. long: fr. about 2 in. long. W.
China. R.H. 1904, p. 445. Gn. 75 p. 632 (habit). Has
proved at least aa hardy as A. dUissima at the Arnold
Arboretum.

A. ezctlsa, Roxb. (Pongelion excelsum, Pierre). Tal! tree: lys.
3 ft. long, abruptly pinnate; Ifts. 2(^-28, teeth without glands. India.
Can be grown only in tropical regions or in the hothouse. A. $n-
tiscen,, Carr.=Cedrela sinensis. ALFRED REHDBE.

AIRA (an ancient Greek name for Darnel). Gra-
minez. HAIR-GRASS. Annual grasses with delicate culms
and open capillary panicles. Spikelets 2-fld. one or

151. Ajuga reptans var. variegata. ('/.},}

both fls. awned from the middle of the back; palea
nearly as long as the lemma. Species 6, natives of the
Medit. region, intro. in the Atlantic states and on the
Pacific coast. Cult, for dry bouquets. The species have
been confused by florists with Agrostis (as Agrostis
elegans) from which genus they may be distinguished by
their 2-fld. spikelets.

capillaris, Host. (A. elegans, Willd.). Spikelets less

than 1 line long, all long-pedicelled.

caryophyllea, Linn. Pedicels mostly shorter than the

epikelets. Dept. of Agric. Div. of Agrost. 7:170.

A. czspiWsa=Deschampsia ctespitosa. A. f&liis variegAiis.
This name is listed in trade catalogues, but the seedsmen report
that all failed. Probably is Deschampsia cffispitosa.

A. S. HITCHCOCK.

AIR-PLANT. In common speech, any plant that

grows on the trunk or in the top of another plant is

called an air-plant. The proper term is epiphyte (that
is, growing on a plant), which see. In horticulture, the
term air-plant is usually applied to epiphytal orchids,

tillandsias, and the like. Most of these grow on old

bark, perhaps deriving some of their nourishment from
the bark, but most of it from the air and rain. Air-

plants are not parasites, they do not derive their sup-
port from the juices of the host.

The term is sometimes applied to plants that make
roots from leaves or other parts that are severed and
allowed to remain out of the earth. Bryophyllum is a
leading example, because new plants start from the

leaf-edges. The dioscoreas and rajanias that bear
aerial tubers are sometimes known as air-plants. See
also Resurrection Plants.

AjtJGA (not yoked: the calyx not bilabiate). Labiate.
BUGLE-WEED. Hardy herbaceous European perennials,
creeping by stolons.

Height 6-12 in.: fls. numerous, in whorls, normally
blue or purple, with rosy or white varieties; corolla 2-

lipped, the upper lip short, the lower spreading. Con-
siderably used in rock-gardens and for border plant-
ing. Prop, by division in spring or by seeds.

genevensis, Linn. (A. rugbsa, Hort. A. alpina,
Hort.). St. erect, pubescent: cauline Ivs. oblong-elliptic
or obovate, narrowed at the base; lower ones petiolate;
floral Ivs. ovate or wedge-shaped, coarsely toothed,

sparsely hairy: upper fl.-whorls spicate; lower whorls
distant. May, June.

pyramidalis, Linn. St. erect: cauline Ivs. obovate,
hardly petiolate, in a 4-sided pyramid; floral Ivs. broadly
ovate, the highest often colored; all Ivs. entire: fl.-

whorls usually all spicate.

reptans, Linn. St. prostrate: Ivs. ovate or obovate,
entire or sinuate, shiny. A low, dense, fast-spreading
creeper, excellent for covering shady slopes. The typi-
cal and white-fid, forms are less cult, than the following:
Var. rubra, Hort. More valued for its dark purple Ivs.

than its blue fls. Var. variegata, Hort. Fig. 151. Lvs.

splashed and edged creamy yellow. Var. atropurpurea,
Hort. Fls. purplish blue. May. Useful for

carpeting the ground in shady places.

A. metdllica var. crispa, Hort., intro. by Henderson,
1899, is described as dwarf (4-5 in.), with curled,
metallic glossy and blue fls. in a pyramidal spike. A
bedding plant, intro. from Germany. None of the
varieties are so desirable as the typical form. A.Brdck-
bantci, Hort., "with fine blue fls.," and A. osmdfera,
Hort., are trade names for blup-fld. bugles that are
unknown in hort. or botanical literature, and it ia

uncertain to what species they are to be referred.

N. TAYLOR.t
AKEE: Blighia.

AKEBIA (from Akebi, its Japanese name).
Lardizabalacese; by some included in Ber-

beridacex. Twining woody plants.
Glabrous twining shrubs: Ivs. half-fiver-

green, long-petioled, digitate: fls. monoecious, in axillary
raceme, the pistillate at the base, the staminate smaller,
at the end of the raceme; sepals 3; stamens 6; carpels
3-12, with sessile stigma: fr. a large oblong berry with
numerous seeds imbedded in a pulp, opening along the
inner suture. Two species with 'several varieties in

Japan and China.
The akebias are very ornamental, hardy climbing

shrubs of graceful appearance, especially adapted for

places in which very dense shade is not wanted. They
require a sunny position and well-drained soil; also
valuable in the cool greenhouse for covering pillars
and walls, growing best in a sandy compost of loam,
leaf soil and peat. In Japan, the fruit which is very
showy but with us rarely produced, is eaten, and the
stems are much used for wicker-work.

Propagation is by seeds, by greenwood or hardwood
cuttings, and also by root-division and layers.

quinata, Decne. Figs. 152, 153. Climbing 12 ft. or
more: young branchlets purplish: Ifts. 5, oval or ob-
long-obovate, entire, emarginate, 1-2 in. long: fls. fra-

grant, the pistillate purplish brown, about 1 in. broad,
the staminate smaller, rosy purple, in early spring:

berry oblong, 3-5
in. long, dark pur-

ple
with glaucous

bloom; seeds black.

April, May. China,
Japan. B.R. 33:28.
B.M. 4864. G.F.
4:137 (adapted in

Fig. 153). A. G.

March, 1891, figs.

5, 7, and plate.
G.W. 10, p. 500.

Gn. 51, p. 151. R.H.
1853:141. S.Z. 77.

Hardy, handsome,
not attacked by in-

sects or fungi.

Very graceful
and desirable.

lobata
,
Decne.

(A. qutrcifblia,
152. Akebia quinata flowers. Sieb. & Zucc.).
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Lfts. 3, broadly ovate, coarsely crenate, 1-2 in. long:
fls. in long racemes, smaller than those of A. guinata.
Japan, China. B.M. 7485. A.G. March, 1891, p. 140.
G.W. 13 p. 438. S.Z. 1:78. Var. australis, Diels.
Lfts. oval or ovate to ovate-oblong, entire or nearly so,
coriaceous. Recently intro. from China and proba-
bly tender. Var. clematifolia, Ito. Lfts. broadly ovate
to ovate, entire, of thin texture, to 3}^ in. long.
Japan. A supposed hybrid of this and the preceding
species is A. pentaphylla, Makino, with 3-5 Ifts. entire
ur sparingly crenate. ALFRED REHDER.

ALANGIUM (from the Malabar name). Including
Mdrlea. Alungiacese, formerly included in Corndcex.
Trees or shrubs, rarely grown in temperate regions
for their handsome large foliage and fragrant fls. A
genus of over 20 species of shrubs or small trees of the
Old World tropics, with alternate entire or lobed ever-

green or deciduous Ivs. and small, perfect whitish, often
fragrant, fls. in axillary clusters; calyx small, campanu-
late; petals 4-10, linear, usually laxly reflcxed; stamens
4-30; ovary inferior, style simple, elongated: fr. a
1-seeded drupe. Sometimes cult, in Old World gardens,
either as stove plants or out-of-doors in warmer regions,
but probably not in the American trade.

A. begoniifiilium, Baill. (Marlea begoniifolia, Roxbg.) Tree
to GO ft.: Ivs. ovate, entire or slightly lobed, acuminate,- usually
rounded at base, to 8 in. long: fls. 5^in. long, in cymes; petals and
stamens usually 6. Afr., S. and E. Asia. B.R. 24:61. E.P. IV.
220b, p. 3. A. decapttalum. Lam. (A. salviifolium var. decape-
talum, Wang. A. Lamarckii, Thwait.). 30 ft.: Ivs. entire, oblong-
lanceolate: fls. fragrant, white, solitary or in 2's or 3's in the axils-

petals 10. India. E.P. IV. 2206. 10. A. platanifblium. Harms
(Marlea platanifolia, Sieb. &Zucc.). Tree: Ivs. roundish in outline, 3-
5-lobed, to 8-10 in. long: fls. over 1 in. long, in few-fld. cymes, petals
and stamens usually 6. Japan, China, E. P. IV. 2206, p. 23. This
seems to be the hardiest species and is probably hardy as far north
as Washington, D. C. A -nALFRED REHDER.

ALBERTA (from Albertus Grotus, commonly known
as Albertus Magnus, philosopher of the thirteenth

century, who wrote concerning plants). Rubidcex. Two
species of shrubs or trees, one of which has been intro-
duced as a hothouse or greenhouse subject.

Leaves thick, opposite: fls. rose-colored or purplish,
in terminal panicles; calyx 10-ribbed and 5-lobed, often
colored in fr.

;
corolla elongated-tubular.

magna, E. Mey. Bark pale, the young branches
reddish brown: Ivs. 4-5 in. long, obovate-oblong,
obtuse, entire, narrowed into a short, stout petiole;
midrib stout: panicle terminal, erect, 6 in. high and
nearly as broad at the base; corolla-tube 1 in. long,
slightly swelling in upper part, pubescent; lobes 5, small,
triangular, recurved. Natal. B.M. 7454. G.C. Ill
22:416. Gn. 53:430. The other species is A. minor,
Baill., from Madagascar. L H B
ALBfZZIA (after Albizzi, an Italian naturalist).

Leguminbsse. Ornamental woody plants chiefly grown
for their handsome foliage and also for their attractive

flowers; some are valuable timber trees; closely allied
to the acacias.

Trees or shrubs: Ivs. deciduous, alternate, bipinnate;
Ifts. usually small and numerous, oblique: fls. in axil-

lary, peduncled spikes or globular heads; calyx tubular
or campanulate, 5-toothed; corolla small, funnelform,
with the segm. connate more than one-half; stamens
numerous, more or less connate at the base, exserted: fr.

a large strap-shaped pod without pulp. About 25 spe-
cies in tropical and subtropical regions of Asia, Afr. and
Austral.: 1 in Mex.
The albizzias arc unarmed trees or shrubs with grace-

ful feathery foliage and yellowish, white or pink flow-
ers in summer. Most of the species can be grown only
in subtropical and tropical regions except A. Julibris-
sin which is the hardiest species and can be grown as
far north as Washington, D. C. A. lophantha is some-
times grown as a greenhouse shrub.

For cultivation, see Acacia.
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A. Fls. in cylindrical axillary spikes: Ivs. sub-persistent.

lophintha, Benth. (Acacia lophdntha, Willd.). Shrub
or small tree, 6-20 ft. : Ivs. with 14-24 pinnae, each with
40-60 Ifts., about 5 lines long, linear, obtuse: spikes
mostly 2. about 2 in. long, yellowish; fls. distinctly
pedicelled. S. W. Austral. B.M. 2108. B.R. 5:361.
L.B.C. 8:716.^Sometimes cult, as greenhouse shrub
and flowering in spring, and in the open in the S.; it

has become naturalized in S. Calif. Often known aa
Acacia speciosa. There is a var. gigantea in the trade.

montana, Benth. Small tree; ferrugineously villous:
Ivs. with 14-24 pinnae, each with 40-80 Ifts. linear-

153. Akebia quinata fruit. ( X H)

oblong, 3-4 lines long, obtuse: spikes cylindric, 2-3 in.

long; fls. very short-pedicelled. Java. Closely related
to the preceding species, differing chiefly in its yellowish
pubescence and in the short-stalked fls.

AA. Fls. in globular heads: Ivs. deciduous.

B. Stamens united only at the base.

C. Lfts. ovate or oblong, obtuse.

D. The fls. pedicelled, in axillary heads.

Lebbek, Benth. (Acacia Lebbek, Willd. A. speci-
osa, Willd.). LEBBECK TREE. SIRIS TREE. WOMAN'S-
TONOUE TREE. Fig. 154. Tall tree: Ivs. with 4-8 pin-
nae, each with 10-18 Ifts., obliquely oblong or oval, 1-
1^2 in. long, nearly sessile: fls. greenish yellow, in

short-peduncled, axillary heads, 3-4 together. Trop.
Asia, N. Austral. Planted as a yard tree in American
tropics.

occidentalis, Brandegee. Small tree, 15-25 ft.: Ivs.

with 8 pinnae, each with 6-10 Ifts., oblique-oval, %-
l l
/2 in. long, glabrous: fls. yellowish, in axillary heads.

June, July. Mex., Low. Calif. Possibly only a va-
riety of A. Lebbek, and not indigenous.

DD. The fls. nearly sessile in fascicled heads forming large
terminal panicles.

odoratissima, Benth. (Acacia odoratlssima, Willd.).
Tall tree: Ivs. with downy rachis; pinnae 6-14, each with
16-50 Ifts., oblique-oblong, %-l in. long, glaucous
beneath: heads few-fld., numerous, greenish white. E.
Indies.
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procera, Benth. (Acacia procera, Willd.). Tail tree:

Ivs. with nearly glabrous rachis; pinnae 6-10, each with

12-16 Ifts., oblique-oblong, 1-1% in. long, glabrous:
heads few-fld., greenish white. Trop. Asia, Austral.

cc. Lfts. falcate, with the midrib close to the

upper edge, acute.

Julibrissin, Durazz. (Acacia Julibnssin, Willd. A.

Nemu, WiUd.) . Tree, 30-40 ft. : rachis of the Ivs. with a

small gland at the base; pinnse 8-24. with numerous

Ifts., falcate-oblong, Vim., long: heads pink, slender-

peduncled, crowded on the upper end of the branches.

Wanner Temp. Asia from Persia to Japan. Summer.
S.F. 1:51. yar. rdsea, Mouillef. (A. rosea, Carr.).

Fls. bright pink, dwarfer and hardier than the type.
R.H. 1870:490, 1912, pp. 184, 185. F.S. 21: 2199.This
variety is sometimes grown under the name A. Nemu.

Var. mollis, Benth. (A. mdllis, Boiss. Acacia mdllis,

Wall.). Lfts. broader, densely pubescent. Himalayas
and Abyssinia.

154. Albizzia Lebbek.

(XX)

stipulata, Boiss. (Acacia stipulata, DC.). Tall tree:

young branches with large, persistent stipules: rachis

of the Ivs. with many glands, pubescent; pinnae 12-40,
with numerous Ifts., oblong-linear, }^-}^in. long, pu-
bescent beneath: heads in axillary simple or terminal

compound racemes. Trop. Asia.

BB. Stamens connate into a long, narrow tube.

fastigiata, Oliver (Zygia fastigiata, E. Mey.). Tree:

branches and petioles rusty-pubescent; pinnae 8-14,
each with 16-30 Ifts., trapezoid-oblong, J^-J^in. long,

pubescent beneath: heads in terminal corymbs on the

end of the branches. Trop. Afr.

A. molucc&na, Miq. Tree: rachis of the Ivs. with many glands;
piniue 14, each with 1240 Ifts., obliquely elliptic-oblong, glaucous
and pubescent beneath. Moluccas. Incompletely known.

ALFRED REHDER.

ALBUCA (whitish; the color of the first-described

species). Liliaceas. Tender bulbs from the Cape -of

Good Hope allied to Ornithogalum, and treated in the
same way.
Bulb tunicated: Ivs. all radical, flat or terete: fls.

large, yellow, white or green, in single racemes: perianth
of 3 outer oblong more or less spreading parts and 3

inner shorter connivent segms. ;
stamens 6, the filaments

often winged; stigma 3-lobed: fr. a 3-valved caps.
S. and Trop. Afr. and Arabia.

There are a good number of species of Albuca (about
30), but few are much known to cultivation, and none
of them is apparently planted to any extent in this

country. Albucas are late spring and summer bloomers,

producing attractive white or yellow flowers. In mild

climates, they may be carried over winter in a frame
or with a good protection of litter. Propagation is by

offsets or by seeds. Some of the species are hothouse

plants. Allied to Urginea, to which the A. major of

catalogues probably belongs. Numbers of hybrids have
been produced.

auiea, Jacq. Two ft.: bracts yellow: fls. 10-30, pale
yellow, upright: Ivs. very narrow, flat. June.

Nelsonii, N. E. Br. Three to 5 ft.: fls. 1^ in. long,
in a large cluster or spike, almond-scented, pure white
with a red-brown stripe down the middle of each segm.
(but pure white under glass) : Ivs. long, grooved or con-
cave at base, flat above, pointed. July, Aug. Probably
the best species yet intro. The bulbs are lifted in

autumn
;
or they may be potted up for greenhouse use.

It is an excellent plant when well grown. B.M. 6649.
L. H. B.

ALCHEMILLA (from an Arabic name). Rosacex.

Hardy herbaceous perennials, suitable for rock-gardens
and front rows of borders.

Low (6-8 in.): Ivs. palmately lobed or compound:
fls. small, greenish or yellowish, in clusters; petals 0;
stamens 1-4; pistils 1-4, becoming achenes included in

the persisting calyx. Species 30 or more in Cent, and
S. Amer., Afr., India and elsewhere, largely in mountains.

Plants of easiest culture. Propagation is effected by
division or by seeds. A. arvensis and A. pratensis of

Europe are naturalized in North America. The A,

major of catalogues is probably a form of one of the

species.

alpina, Bieb. Lvs. digitate, 5-7-cut; Ifts. usually
7, lanceolate-cuneate, obtuse, serrate at apex, silky

hairy beneath, shiny. Eu.

sericea, Willd. Lvs. larger than in A. alpina, 5-7-

nerved, digitate; Ifts. 7, lanceolate, acute, deeply
serrate from the middle to apex, downy beneath.
Caucasus.

vulgaris, Linn. (A. montana, Schmidt). LADY'S MAN-
TLE. Lvs. 7-9-nerved, 7-9-cut; reniform, plicate-
concave. North temperate zone. L. jj 3^
ALCHORNEA (in memory of Stanesby Alchorne).

Euphorbiacex. DOVEWOOD. Tropical shrubs or trees

with alternate, entire or dentate Ivs.: fls. usually

dioscious, in elongated slender catkin-like infl.; stami-
nate calyx 4-lobed; stamens 8.

One species, A. ilicifolia, Muell. Arg., is rarely grown
in greenhouses, and is listed by U. S. Dept. of Agric.
as intro. from Austral. It is a tall, handsome shrub
with thick, holly-like Ivs. The wood is useful.

J. B. S. NORTON.
ALDER: Alnus.

ALECTORURUS (Greek, apparently cock's-tail).

Liliacese. An anthericum-like plant, summer-blooming
and suitable for outdoor culture; hardy in England.
Blooms well in pots. One species, A. yedoensis, Makino,
of Japan (known also as Anthericum yedoense, Maxim.,
and Bulbinella yedoensis, Matsum.), is now intro. to

gardens. It is a perennial glabrous herb with a short

and thick rootstock: Ivs. 6-11, 2-rankrd, 20 in. or less

long: fls. many, small, pale rose, racemose along panicled
branches on a scape or st. surpassing the Ivs.

; perianth

bell-shaped, segms. 6; stamens 6, in some fls. exserted

and in others only equaling the segms. ; ovary- 3-lobed.

In Japan it is known as Keibi-ran. B.M. 8336. G.C.
III. 48:352. L. H. B.

ALECTRYON (Greek name for the chanticleer).

Sapindacese. TITOKI. Tall trees, one of which is grown
in California.

Leaves alternate, pinnate, stipulate, the Ifts. entire or

toothed: fls. mostly unisexual, in axillary or terminal

panicles, the petals wanting, containing a small lobed

disk; stamens 10 or less: fr. a hard woody caps., the

seeds arillate, with spiral cotyledons. Some 16 species
in Malaya and the Pacific Isls.
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excelsum, Gaertn. Evergreen, 30-60 ft., with un-

equalJy pinnate Ivs. 4-12 in. long, the Ifts. 4-6 pairs
and 2-4 in. long, ovate-lanceolate and acuminate.

nearly or quite entire: fls. greenish, in a much-branched

panicle: fr. globose, woody; seed large, jet-black and
shining, sunk in a large scarlet aril. New Zeal. Said

to have been in cult, in Calif, for more than 40 years and
to have been sometimes Bold for Nephelium Litchi (to

which it is closely related). In New Zeal, it yields a

tough elastic timber used tor tools and yokes, and the
natives extract oil from the seeds. L_ |j_ 3.

ALETRIS (Greek word for female slave who ground
corn; alluding to apparent mealiness of the fls.). Lili-

acex. Hardy small herbs, sometimes grown in borders.

Leaves thin, flat, lanceolate, grass-like, in a spread-

ing cluster, all radical: fls. small, in a spiked raceme,
terminating a slender scape 2-3 ft. high; perianth not

woolly, but wrinkled and roughened with many points
that give a mealy appearance; perianth 6-cleft; stamens

6, inserted at the base of the lobes; style 3-cleft. The
aletrises are about 8 in number, in moors, barrens, and

grassy places in N. Amer., E. Asia and Japan. They
are fibrous-rooted, very bitter herbs, with fls. on a
naked scape 1-2 ft. high. July, Aug. They prefer a
moist but sunny situation. Prop, slowly by division;
or seeds may be used. A plant once catalogued as

A. japonica is undetermined.

farindsa, Linn. Fls. tubular, white; lobes lanceoiate-

oblong. N. Amer. L.B.C. 12:1161.

aurea, Walt. Fls. bell-shaped, fewer and shorter

than in A. farinosa, yellow; lobes short, ovate. S. E.
N. Amer. B.M. 1418 (erroneously as A. farinosa').

L. H. B.

ALEURITES (Greek, farinose or floury). Euphor-
biacese. Tropical trees grown for the oils they yield or

sometimes for shade and ornament.
Leaves alternate, palmately veined, 3-5-lobed, the

long petioles with 2 glands at the apex: fls. usually

monoscious, in lax terminal cymes; sepals 2-3, valvate;

petals 5; stamens 8-20, the inner row monadelphous;
1 ovule in each cell of the 2-5-celled ovary: fr. large,

drupaceous, with thick-shelled seeds. Four species,
with milky juice, natives of E. Asia and Pacific Isls.

Jatropha and Hevea, are related genera. Page 3565.

All of the species are cultivated in tropical countries

for the drying oil derived from the seeds. These oils

are similar to linseed oil, but dry quicker, harder and
more waterproof but less lightproof and elastic. The
seeds of A . moluccana yield 60 per cent of oil (kekuna,
kelun or bankul oil), which is used for burning or in

varnishes. The seed or oil is also used to some
extent as food and the wood is worked. The tree is

grown for shade. It is said to be easily grown in the

tropics up to 2,000 feet altitude. It is easily propagated
from seeds, which sprout in four to five weeks. The oil

(wood-oil, tung-oil) of the seeds of the wood-oil trees

(A. cordata, A. Fordii) is much used, especially in China
and Japan, for treating woodwork, cloth, and the like,

and for burning. Its importation to this country is on
the increase, where it is used in varnishes and other

products, paints, soaps, linoleum, and so on. A. Fordii,
which is the hardier species, has been extensively intro-

duced into the southern states by our Department of

Agriculture and is reported to be doing very well.

A. cordata, is a fine smooth-barked tree, good for

shade and will stand high temperature, but not much
below freezing. A. Fordii is a very ornamental tree.

The wood-oil trees are usually grown on dry, thin

soil not suited to general farming. They are grown from

seeds, and begin to produce nuts in three to six years.
The seedlings are raised in a bed and transplanted when
about a foot high or are planted where they are to stand.

They may also be propagated from hardwood cuttings,
which root readily. An average tree is said to yield

twenty to fifty pounds of nuts with about 24 per cent
of oil. The oil is pressed from the seed after roasting.
The seed i.s poisonous. See Circ. 108, U. S. Bu. PI. Ind.

A. Pubescence stellate.

moluccana, Willd. (A. triloba, Forst.). CANDLE-
NUT. CANDLEBERRY TREE. VARNISH TREE. Tree with

long spreading branches: Ivs. large, ovate-acuminate,
short-lobed, rusty pubescent below: paniculate cymes
4-5 in. long of many small fls.; stamens 15-20; ovary
2-celled: fr. 2-3 in. thick; seeds large, rough and walnut-
like. Probably -native of Malay region but now widely
cult, and wild in the tropics. In wooded valleys up to

3,000 ft. Mem. Torr. Bot. Club. 8:117. Blanco Flor.

Filip. 220. Also known as Belgaum walnut, Indian

walnut, kukui and various other native names.

trisperma, Blanco (A. saponaria, Blanco). BANU-
CALAG. Differs from A. moluccana in having 710 sta-

mens, a 3-4-celled ovary, Ivs. more entire and seeds
smooth. Philippines. Intro, once by U. S. Dept. of

Agric. The seed used for the drying oil. Other native

names are balocanad, baguilumbang, calumbang, balu-

canag. Blanco Flor. Filip, 296.

AA. Pubescence not stellate.

cordata, R. Br. JAPAN WOOD-OIL TREE. Twenty-five
to 30 ft. high: Ivs. broadly ovate, acuminate, 3-5-lobed
or toothed: petals oblong, %in. long, hairy at base;
stamens 8-10; ovary 3-4-celled: fr. warty; seeds about
the size and shape of large castor beans. S. E. Asia
and adjoining isls.; cult, especially in Japan, south of

40, and in Formosa.

Fdrdii, Hemsl. (A. cordata, Muell. Arg., in part).
CHINA WOOD-OIL TREE. Ten to 25 ft. high: Ivs. ovate-
cordate: petals 1 in. or more long, orbicular ovate,
somewhat hairy ;

stamens 8-10; ovary about 4-celled:

fr. smooth: panicles of reddish white fls. in spring: fr.

ripe in Sept. Cent. Asia. Extensively cult, for the oil.

Perfectly hardy in Cent. Fla. and resistant to drought.

J. B. S. NORTON.

ALEXANDERS. Name applied to Smyrnium Olusa-
trum (Umbelliferse), the blanched leaf-stalks of which
were once used as a salad and pot-herb, but now out
of cultivation because of the superior value of celery.
It is a biennial, native to Europe, with ternately dissected

pinnate radical leaves, and small yellow flowers in

umbels. Seed is sown in late summer or in autumn,
and the plants transplanted in rows as they come up
in spring. The plants are blanched by being banked
with earth.

ALFALFA, LUCERNE (Medicago sa&va, Linn.). A
deep-rooted perennial forage plant of the Legumindsx.
The plant grows one to four feet high, bears pinnate
leaves with three ovate-oblong toothed leaflets, and
small head-like racemes of purple clover-shaped flowers.

It is native to Europe. In the arid parts of the United
States it is the staple hay and forage plant, and it is also

grown to a considerable extent in the East. Two to six

mowings may be made each year from established

meadows. Fifteen to thirty pounds of seed are sown
to the acre; and the seed is preferably sown alone, with-

out another crop. Alfalfa should not be pastured the

first year. In two or three years it becomes thoroughly
established and productive, and it should continue for

many years. June-grass often runs it out in a cool,

moist climate. Alfalfa often becomes a weed in waste

places. See Cyclo. Amer. Agric. II, for full account.

ALFILARIA. Spelled also Alfilera which is the West

American, and AlftUarilla, the Spanish-American for

Erbdium cicularium, L'Her. Geraniacese. A hairy an-

nual with pinnate Ivs., sometimes used for pasture in

dry regions. See Cyclo. Amer. Agric. II, p. 197.
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ALGA, plural ALG.S;. A general name for chloro-

phyll-bearing thallophytes. They are flowerless plants,
allied to the fungi, and generally inhabit water. Those
occurring in salt water are known as seaweeds. None
is cultivated. The green "moss" on flower-pots is made
up of alga;.

ALGAROBA is the fruit of Ceratonia siliqua.

ALHAGI (its Mauretanian name). Leguminbsx.
Shrubs grown for then- profusely produced red flowers.

Spiny plants: Ivs. alternate, oblong, small, decidu-

ous, entire: fls. papilionaceous, red, small, in few-fld.

axillary racemes; calyx campanulate, 5-toothed; pods

155. Allaraanda cathartica var. Henderson!!. (XM)

terete, contracted between the seeds. Three closely
related species from Greece and Egypt to the Himalayas.
These plants are low. much-branched shrubs with

small and sparse, pale foliage and numerous small red
flowers toward the end of the branches. Only the

following species, which produces the Persian or alhagi
manna, is but very rarely met with in collections.

It may be cultivated in temperate regions in dry and
sunny positions and propagated by seeds and by green-
wood cuttings under glass with slight bottom heat; as a
desert plant, it is impatient of too much moisture, and
needs special attention, particularly in the seedling
state.

camelorum, Fisch. CAMEL'S THORN. Low, spiny
shrub, glabrous or nearly glabrous: Ivs. oblong, obtuse,
J-1M in. long: fls. red, about J^in. long, on few-fld.

axillary racemes, forming panicles at the end of the
branches. Summer. Caucasus to the Himalayas.
Easily distinguished by its glabrousness from the other

species, which are more or less pubescent. The other

species are A. grxcorum, Boiss., A. maurarum, Medic.

ALFRED REHDER.

ALISMA (derivation doubtful). Alismacex. A
genus of 2 species of hardy aquatics, with small white or

pale rose fls. on scapes with whorled, panicled branches.
Perennial by a stout proliferous conn. Useful in ponds.
Prop, by division or seeds. According to N. Amer.
Flora 17:43, 1905, the native water-plantain is not the
same as the Old World species, to which, exclusively,
should be applied the name here taken up for the species
which has hitherto been considered cosmopolitan, and
is now so treated.

Plantago-aquatica, I .inn. (A. Plantago of authors.
A. subcardatum, Raf.). WATER-PLANTAIN. Lvs. vari-

able, but usually broadly cordate-ovate, thinner and
narrower when growing under water: panicle 1-2 ft.

long. Common in swales and still waters in U. S.; also
in Eu. and Asia.

A. ncUans, Linn., is now referred to the monotypic genus Elisma
(E. natans, Buch.). It is native to Eu., and is offered in foreign
catalogues. Fl. white, single, on a long peduncle: floating Ivs.

elliptic and obtuse. See Elisma. *j TAVT i

ALKANNA,ALKANET: Andaua.

ALKEKENGI: Physalis.

ALLAMANDA (Dr. Allamand, Leyden). Apocy-
nacex. Tropical shrubs, mostly climbers, grown in green-
houses and conservatories, and in the open far south.

Leaves entire, whorled: fls. terminal, large and funnel-

shaped, with a flat spreading or reflexed limb, the tube
inflated below the throat in which thore are 5 hairy
scales; stamens 5, the filaments very short; ovary 1-

loculed: the fr. (seldom seen in conservatories) a large
spiny globular or oblong pod. About a dozen species
in Brazil and 1 in Cent. Amer.
With the exception of A. iriolacea and A. neriifolia,

all the forms in cultivation are probably forms of one
variable species. The original name for this is A.
cathartica, and the plants known in the trade as A.

grandiflora, A. nobilis, A. Schottii, A. magnified, A.
Wdliamsii are all referred to it as varieties. For garden
purposes they are distinct, but botanically the differ-

ences are so slight as not to justify their being retained
as species. A. violacea is readily distinguished by the
color of the flowers, and A. neriifolia by the swollen
base of the corolla.

The allamandas comprise several of the finest climbing
plants in cultivation and are general favorites wherever
grown. They are of very easy culture, thriving well
under the ordinary conditions of a stove or warm
greenhouse. A mixture of two parts of strong turfy
loam and one part of sharp sand, leaf-mold and char-

coal, suits them best. Cuttings root readily in a close

case in sandy soil in a temperature of 70 F. at almost

any time of the year, but spring is by far the best time,
as the young plants have a long season of growth ahead
of them and make better plants than those rooted
later. Both old and new wood may be used for

propagation; the young growth should be taken off

with a heel if possible, whilst pieces of the previous
season's wood, which has been well ripened, may be cut

up into lengths with two or three joints, in spring; the
stems which are removed during the annual pruning
may be used for this purpose. All the species make most
excellent pot-plants, but in order to obtain them at their

best they should be planted out in a well-drained border.

When well established, either in pots or borders, they
should be fed liberally with natural or artificial manures,
during the whole of the growing season, as all the species
without exception, are gross feeders. After growth has
ceased in late autumn or winter, the plants should be

kept nearly, but not quite dry at the roots until February
or March, when they should be cut back as far as is

necessary, and started in a moist position in the green-
house. Any repotting that they require should be done
before the new growths are more than 6 inches long.
The weaker kinds, as A. violacea, A. cathartica var.

grandiflora and var. Williamsii, are best grafted on the

strong-growing var. Hendersonii. Spring and summer.

A. Plant bushy, or little climbing: fl. swollen at base.

neriifolia, Hook. A dwarf bush or half climber:

sts. terete, woody below, covered with down when
young: Ivs. petiolate, 2-5 in a whorl, elliptic or ovate-

acuminate, rich dark green above, pale dull green below,
midrib and principal veins softly pilose; petiole very
short: infl. short, 1-3 in. long; fls. yellow on short pale

green terete stalks up to >^in. long; bracts ^gin. long,
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green; calyx spreading, lobes unequal, light green,

elliptic-ovate, 'sin. long; corolla rich golden yellow,

striped inside the tube with reddish brown; tube 2 in.

long, spreading upward with a swollen bulbose greenish

base; limb 1*4 in. diam., lobes orbicular or oval, obtuse

Vim., long. Brazil. B.M. 4.594.

AA. Plant mostly tall climbing, in greenhouses usually
trained on rafters: fl. not prominently enlarged at base.

B. Fls. purplf.

violacea, Gardn. (A. Blanchetii, A. DC.). A slen-

der-growing climber: sts. long, slender, terete, green
tinted with red on side exposed to the sun, hairy: Ivs.

usually in 4's, almost sessile, elliptic, 4^-6
in. long, dull

green and covered with hispid hairs: infl. up to 1 ft.

long, loosely fld.; bracts small, J^in., lanceolate, pale

green; fls. in pairs, terminating each branch of the cyme;
pedicel J^in. long, hairy: calyx %in. diam., campanu-
late, lobes }-;>in. long, elliptic-ovate, inner pair smaller

than the rest, and lanceolate; corolla bright reddish

purple, tube 2 in. long, narrow and constricted in the

middle, upper part purple-red, middle part greenish

yellow, and lower part reddish brown, limb spreading
2-2 } in. diam., lobes orbicular, throat rich dark

reddish purple shading to yellowish white at the base.

Brazil. B.M. 7122. A fine handsome species, quite dis-

tinct from all other species and varieties in the color of

its fls. It is a poor grower on its own roots, but thrives

well when grafted on A. cathartica var. Hendersonii or

var. Schottii.

BB. Fls. yellow.

cathartica, Linn. Lvs. and calyx glabrous: plant tall-

climbing: Ivs. rather small, obovate, usually in 4's,

and more or less wavy-margined, thin, acuminate:
fls. golden yellow, white-marked in the throat, the lobes

acuminate on one angle, 3 in. or less across, the tube

gibbous or curved. S. Amer. B.M. 338. P.M. 8:77.

The type first described, but now rarely seen in cult.

Var. n6bilis (A. nobilix, T. Moore). A strong, tall

climber, with purple twigs: Ivs. and calyx more or less

hairy: Ivs. in 3's or 4's, large, acuminate, very short-

ked: fls. very large (4-5 in. across), nearly circular

in outline of limb, bright, clear yellow, with magnolia-
like odor. Finest fls. in the genus. Brazil. B.M. 5764.

Var. Sch6ttii, (A. Schottii, Pohl). Strong-growing,
suitable for rafters: young shoots and petioles slightly

pubescent, the older sts. warty : Ivs. in 3's or 4's, broadly
lanceolate and acuminate: corolla large, rich yellow, the

throat darker and beautifully striped. Brazil. B.M.
4351. A. magnifica, Hort., is a form of this.

Var. Hendersonii (A. Wardleyana, Lebas. A. Hen-
dersonii, Bull). Fig. 155. Tall and vigorous, free-flower-

ing, excellent for roofs: glabrous: Ivs. large, elliptic-

ovate, thick and leather}-, in 3's. or 4's: fls. large, yellow-

orange, with 5 light spots in the throat, the corolla of

thick substance, purplish on the exterior when in bud.

Gn. 29:400. I.H. 12:452. The commonest allamanda
in this country. Intro, from Guiana by Henderson &
Co., St. John's Wood, England, and distributed by Bull

about 1865.

Var. grandiflora (.4. grandiflora. Hook.). St. thin and

wiry: Ivs. thin, ovate-lanceolate, pointed, usually in 3's:

fls. somewhat smaller than those of var. A . Hendersonii

but larger than .-1 . cathartica, lemon- or primrose-yellow.
Brazil. Gn: 39:192. P.M. 12:79. Thrives well when

grafted on forms of A. cathartica. Plant rather bushy.

Var. Wflliamsii, Hort. Habit slender, easily trained

into bush form or a dwarf cumber: sts. terete, slender,

wiry, dull green, bright red on side exposed to the sun,
covered with short hairs: Ivs. elliptic shortly petiolate,

usually in 3's or rarely in 4's, rich dark green above, pale
dull green below, hairy on both sides, especially along
the midrib on the lower side; petiole J^in. long, hairy:
infl. rather short: fls. in pairs at each joint of the

cyme; bracts much reduced, barely Am. long, acute;

calyx erect, not spreading, sepals unequal, lanceolate,

or elliptic, J^in. long, green; corolla yellow, tube onjy
slightly curved 2J^ in. long, narrow and stalk-like in'

lower half, then broadening out and becoming cam-

panulate in upper half, upper side of the pouch suffused

with reddish brown, limb spreading, 2 in. diam., lobes

ovate, obtuse, %in. long, throat deeper shade of yel-
low and stained with reddish brown. Garden origin.
Gn. 40:468. L. H. B.

C. P. RAFFILL.
ALLEGHENY VINE: Adlumia.

ALL-HEAL: Brunelta

ALLIGATOR PEAR, AGUACATE: Avocado, Perm.

ALLIUM (ancient Latin name of garlic). Liliacest.

Bulbous plants, mostly cultivated in the open, but a

few of them grown under glass as florist's flowers; and

comprising also the onions and their allies.

Leaves flat, channelled, or terete and hollow: fls. in a

simple umbel, from a 1-2-lvd. usually scarious spathe;
stamens and perianth segms. 6, the perianth parts dis-

tinct or nearly so, 1-nerved, and often becoming dry and

persistent; style slender, the stigma either entire or

parted. Strong-scented plants, with fls. white, yellow,

or in shades of purple
and rose. There are

250-300 species in tem-

perate parts of the
northern hemisphere.
Numbers of species,

particularly the Asian,
are frequently seen in

botanic gardens and
choice collections, but

only A. Moly and A.

neapolitanum are com-
mon in this country
among the ornamental

species, and no attempt
is made to describe all

the species here that

are mentioned in gar-
den literature. For the

vegetable garden mem-
bers of the genus, see

Chives, Garlic,
Leek, Onion, Shal-
lot. In parts of

the northeastern
states Allium
vineale is a bad
weed; it has a
slender scape
sheathed below
with hollow
thread -shaped
Ivs., and green-
ish rose-colored fls. (orbulblets in the place of fls.).

No special treatment is required by the alliums.

Most of the cult, forms are hardy spring bloomers, and

may be treated the same as other hardy border bulbs.

Propagation is by offsets and by the bulblets in the

umbel; also readily by seeds.

INDEX.

156. Allium fistulosum. (Plant X H)

acuminatum, 10.



248 ALLIUM ALLIUM

A. Group I, comprising the vegetable-garden species.

B. Lvs. terete and hollow.

c. Plant cespitose (in tufts or clumps) and perennial.

1. Schcendprasum, Linn. CHIVES or GIVES. Lva.
4-6 in., very many, slender and awl-shaped: scapes

equaling the Ivs.
;

fls. light purple, small and many in a

globular head. Eu.
The Ivs. are used

for seasoning, grow-
ing readily as the

herbage is cut. Var.

sibiricum, Hartm.,
is a large form in

northern N. Amer.

cc. Plants not in

mats, treated

practically as
annuals (except

perhaps No. 6).

2. Cepa, Linn.
COMMON ONION.

Tall, with large
tubular Ivs.: scape
glaucous, much
overtopping the

Ivs., swollen near

middle; fls. white or
bluish in a large

globular head-like
umbel: bulb not

making many off-

sets, distinctly
rounded at top and
bottom. Var. bul-

bellifera, Bailey,
has bulbels in the

.157. Allium Moly. (Plant X V>

place of fls., the top, tree or Egyptian onion. Var.

multiplicans, Bailey, has dividing bulbs, the multiplier
onion. Persia and adjacent regions.

3. fistuldsum, Linn. WELSH ONION. Fig. 156. Dif-

fers in having no distinct bulb, but only an enlarged
base or crown: Ivs. usually more clustered. Siberia.

B.M. 1230.

4. ascalonicum, Linn. SHALLOT. Smaller, 1 ft.: Ivs.

many, awl-shaped: fls. lilac: bulbs long and pointed,
each one soon separating into many cloves or parts
adhering to a common disk. Syria.

BB. Lvs. not hollow, more or less plane.

5. sativum, Linn. GARLIC. Plant 12 in. or less: Ivs.

very narrow, keeled: fls. purple, often replaced by
bulbels: bulbs small, breaking up into many small ones
that are more or less covered with the dry scales. Eu.

6. P6mun, Linn. LEEK. Stout plant, 2 ft. or more:
Ivs. very broad and strongly conduplicate or keeled:

scape arising the second season; fls. white or blush:

bulb simple and scarcely more than an enlargement of

the stalk. Eu.

the scape: fls. large, pure white, with colored stamen,
on long pedicels. Eu. Needs protection if grown
outdoors. Much used for cut-flowers in winter and
spring. The most popular species. A. Hermettii grandi-
flbrum, recently intro. from Holland, is a clear whit-
odorous variety, well adapted to forcing.

BBS. Fls. pink, rose, or lilac,

c. Segms. with recurved tips.

10. acuminatum, Hook. Scape 4-10 in. : Ivs. 2-4, no .

longer than the scape, very narrow: umbel many-fld.,

perianth seisms, a third longer than the stamens, th
inner ones serrulate. W. Amer.

cc. Segms. not recurved.

11. rdseum, Linn. Scape 12-18 in. : Ivs. narrow, wit
inrolled tips: fls. few (10-12), on long pedicels in

open umbel. S. Eu. B.M. 978.

12. senescens, Linn. Scape 1-2 ft. : Ivs. narrow, er

often twisted: fls. rather small, numerous, in a rathe
dense head. Eu. B.M. 1150.

13. fillisii, Hook. f. Lvs. 4-5, 1 ft., 2^ in. wide,
glaucous green: scape 1 ft., very stout, being %in.
diam. ; fls. rose with white toward the base, wide-spread-
ing, 1 Yz in. or more long and stiff and erect in fr. Persia.

B.M. 7875.

14. albopildsum, C. H. Wright. Very robust: Ivs.

strap-shaped, 1% in. wide, 18 in. or less long: scape 1 ft.

as many as 80-fld.
;
fls. deep lilac with metallic sheen, the

segms. nearly 1 in. long, rigid after flowering. Persia,
etc. B.M. 7982. G.C. III. 34:40. Probably the lar-

gest-fld., and most imposing garden species.

AAA. Group III. Native attiums, sometimes advertised.

The species in Group II, comprise those that are

likely to be in general cultivation. Aside from these
there are various native species, mostly from western

America, which are offered by dealers in American
plants. These are recorded below.

B. Bulbs clustered, narrowly oblong: scape terete.

c. Lvs. elliptic-lanceolate, 2 or 3.

15. tricficcum, Ait. COMMON WILD LEEK. Fig. 159.

Fls. greenish white on scape 4-12 in. high in early spring.
Grows in clumps. New Eng. to Wis. and N. C.

cc. Lvs. linear, flat or channelled.

16. cernuum, Roth. Fls. rose-

colored or white, in open, nod-

ding umbels. Alleghanies and W.

17. validum, Wats. Fls. rose-

colored or nearly white, in dense
erectish umbels: scape 1-2^6 ft.,

very stout. Nev., Calif., Ore.

18. haematochiton, Wats. Fls.

deep rose, in a small, erect umbel:
bulb-coats deep red: scape 1 ft.

or less high. Calif.

AA. Group II. The garden alliums, mostly exotic.

B. Fls. yellow.

7. Moly, Linn. Fig. 157. Lvs. flat, broad: fls. nu-

merous, in a dense umbel, in early spring. S. Eu.
B.M. 499. Well known, and a favorite for mass-

ing; common in rock-gardens. Hardy in the N.

BB. Fls. while or whitish.

c. Lvs. very broad, obtuse.

8. victorialis, Linn. Tall: Ivs. ovate or broad-

oblong, short: fls. greenish white, in large heads.

Spring. Siberia. B.M. 1222. Hardy.

cc. Lvs. narrow, acute or tapering.

9. neapolitanum, Cyr. Fig. 158. Lvs. long
and rather narrow, loose-spreading, shorter than iss. Allium neapolitanum.

BB. Bulbs usually solitary, globose
to ovate: scape terete or

nearly so.

c. Coats of bulbs fibrous.

19. reticulatum, Fraser. Scape
3-8 in.; fls. white
to roee, with thin

segms. W. Amer.
B.M. 1840, as A.
stellatum.

20. Geyeri, Wats.
A foot high, stouter: fls.

rose, with broad acute

strongly nerved segms.
Amer.
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cc. Coals of bulb not fibrous.

D. Lvs. 2 or several.

E. Ovary with only 3 crests, or none at all.

21. scapdsum, Benth. Fls. white, red-veined, in a
loose, few-fld. umbel: bulbs dark: scape 1 ft. or more.

W. Amer.

22. madidum, Wats. Fls. white or

nearly so, in a many-fld. umbel: bulbs
white: scape less than 1 ft., angled.
Ore.

23. Cusickii, Wats. Fls. rather

numerous, nearly white: Ivs. J^in.
wide: scape 3-4 in. Ore.

24. Bolanderi, Wats. FLs. rose, few,
the segms. serrulate: scape 4-10 in.

Calif.

25. unifdlium, Kellogg. Lvs. sev-

eral, narrow and flat:

scape stout, 1-2 ft.; fls.

rose, 10-30, the segms.
ovate-lanceolate, exceed-

ing stamens and style.
Calif.

EE. Ovary distinctly 6-

crested: fls. usually
rose-colored.

F. Scape usually more than
6 in. high j(in the wild).

26. stellatum, Fraser.

Bulb-coats reddish: scape
6-18 in.; pedicels Ji~Min. long; sta-

mens and styles exserted. W. Amer.
B.M. 1576.

27. Sinbornii, Wood. Bulb-scales

white: scape 12-24 in.; pedicels

shorter; umbel densely many-fld.;
stamens and styles exserted. Calif.

28. attenuifdlium, Kellogg. Lvs.
channelled: scape slender, 6-15 in.,

leafy below; umbel dense; fls. nearly
white. W. Amer.

FF. Scape usually less than 6 in. high
(in the wild).

29. serratum, Wats. Lvs. very nar-
row : filaments broadened at the base.

W. Amer.

30. Bidwelliae. Wats. Scape 2r3
in.: umbel few-fld., the pedicels Hin.
long; filaments filiform. Calif.

DD. Lf. solitary, linear or filiform: scape 2-5 in. high:

caps. 6-crested.

31. firnbriatum, Wats. Lf. filiform and reyolute:
scape 3 in.

;
fls. deep rose, stigma 3-cleft. S. Calif.

BBB. Bulbs mostly solitary: scape stout, 2-winged: Ivs,

2, broad,

c. Stamens not exserted.

32. falcifdlium, Hook. & Arn. Fls. rose, the segms.

minutely glandular-serrate and twice longer than sta-

mens: scape 2-3 in. W. Amer.

33. anceps, Kellogg. Fls. white, with purplish

veins, the segms. little longer than stamens. Calif.,

Ore.

cc. Stamens exserted.

34. platycaule, Wats. Fls. rose, the segms. long-
acuminate: scape 3-5 in. Calif. B.M. 6227 (as A.

anceps) L. H. B.

ALLOPLECTUS (diversely plaited; referring to

appearance of the calyx). Gesneracex. Tender

tropical evergreen shrubby plants, with tubular

159. AHium tricoc-

cum. (XH)

yellowish axillarv fls. and opposite Ivs.; one of each If,

in the pair smaller than the other, their under surfaces

usually reddish or purplish. To be grown in the warm-
house with similar treatment as that for Gesnera.

repens, Hook. Trailing by means of roots thrown out
between the pairs of Ivs.: Ivs. ovate, coarsely serrate,

hairy or smooth : calyx pale green, blotched with purple j

corolla yellow, tinged red, gaping; tube swollen at the

base; limb of 4 spreading segms., the uppermost
being twice cut. E. Indies. B.M. 4250.

sparsifldrus, Mart. Erect: Ivs. ovate-oblong, acute

entire; petiole and nerves beneath often red: calyx of 5
cordate or triangular dark blood or purple sepals, form-

ing a striking contrast to the yellow club-shaped densely
hairy corolla; limb of corolla of 5 equal segms.
Brazil. B.M. 4216, erroneously as A. dichrous.

Schlimii, Planch. & Lind. Fig. 160. Lvs. acumi-

nate, rounded or subcordate at base, oblong, green
above, violet or purple-violet beneath : fls. axillary, in

pairs or sometimes more numerous, the calyx spotted
with green; corolla yellow-scarlet below, shading up-
ward into a delicate violet above. Trop. S. Amer.
F.S. 8:827.

A. Forgetii, Hort. Corolla pale yellow, spurred on the back.
Peru - N. TATLOR.f

ALLSPICE. The dry berry of the Pimento (Pimenta
officinalis, Lindl.), an evergreen tree of the Myrtacex.
The tree grows in the West Indies. Jamaica yields much
of the product. The fresh berry is about the size of a

pea. It is borne in clusters. The word allspice is also

applied to various plants with aromatic fragrance, aa

Calycanthus. See Pimento,.

ALMOND. A name given to the tree and fruit of

Primus commimis, Fritsch. (Amygdalus communis,
Linn.), of the Rosdcex. It is also applied to certain

dwarf ornamental trees or bushes, as flowering almond
(see Prunus).
The almond has been cultivated from time imme-

morial. It is thought to be native to the Mediter-
ranean basin. Some inquirers have supposed it to be
the original of the peach, but this idea is evidently
untenable. The flowers are peach-like and handsome
(Fig. 161). The almond nut of commerce is the pit or
stone of a peach-like fruit (Fig. 162). The fleshy part,
which is so thick and edible in the peach, is thin and
hard, and it splits at maturity. There are two general
tribes or races of almonds, the bitter and the sweet.

The former has a bitter kernel, which is used in the
manufacture of flavoring extracts and prussic acid. It

is grown mostly in Mediterranean countries. Of the

160. Alloplectus Schlimii. (XH)
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sweet or edible almonds, there are two classes, the
hard-shell and the soft-shell. The former is of little

value, and is not grown to any extent. The soft-shell

type produces the edible almonds of commerce. Some
of the thinnest-shelled forms are known as Paper-shells.

It was once thought that almond-

growing could be successfully

practised in the peach-growing
sections of the East, but late

spring frosts, and other difficul-

ties, have caused the effort to
be abandoned commercially. In-

dividual almond trees are

occasionally seen, and they fre-

quently bear profusely. They are

nearly as hardy as the peach.
The commercial cultvation of

the almond on this continent is

confined to western America,
and the remainder of this ac-
count is therefore written from
the Californian standpoint.

L. H. B.

Almond-growing in California has received the atten-
tion of horticulturists for half a century, and during the
whole of its course the industry has been marked by
vicissitudes which, it must be admitted, are not yet
ended. Two chief sources of difficulty are now clearly
discerned to have attended the effort from its begin-
ning, and present knowledge may enable planters to

avoid, in the future, errors that have led to much dis-

appointment and loss the vestiges of which still encum-
ber the ground, though clearing is proceeding rapidly.
Thus far the almond tree has yielded more firewood
than any other single fruit tree which has been largely

planted in California, and yet planting has continued,
planting and uprooting keeping pace, so that about

1,500,000 trees are annually reported by the county
assessors, of which number about two-thirds may be
counted of bearing age. The California almond prod-
uct for a series of years is estimated as follows:

161. Flower of common
almond.

1905 2,125 tons
1906 900 "

1907 750 "

1908 3,000
"

1909 1,650 tons
1910 2,750

"

1911 1,700
"

1912 3,000
"

Irregularity in production is mainly due to the occur-
rence or absence of spring frosts. In spite of these facts,
the almond will remain an important California prod-
uct, through the satisfactory performance of trees

enjoying favorable environment, which is being gener-
ally accepted as a safe guide for current planting.
The two chief sources of failure with the almond are

the sterility of many varieties without cross-pollination,
and the extreme propensity of the tree for early bloom-
ing, with the consequent destruction of the bloom or the

young fruit by temperature very little below the freez-

ing point. These two evils have been singularly asso-
ciated historically, and only lately have they been
shown to be independent factors and both of them
demanding the closest attention from planters. At first

it was thought that the wide planting of self-sterile

varieties by themselves was the cause of disappoint-
ment, because, after years of chopping-out or grafting-
over old unproductive trees to the Prune d'Agen, for
which it is an excellent stock, it was observed, by chance,
that the Languedoc variety adjacent to Drake's seed-

ling, of local origin, was heavily laden with nuts when
it was sterile without such association. Attention was
then directed to the growth of seedlings, and a large lot
of seedlings of the bitter almond, grown by A. T. Hatch,
exhibited such satisfactory bearing habit and such strik-

ing variation toward new types of the soft-shell sweet
almond that the growth of new selected California seed-

lings was seized upon as a panacea for the previously ex-

perienced troubles with the almond. These new varieties
were conceived to be not only self-fertile but hardy,
and large plantations were made without due regard
to the frosty character of the locations. Low valley
lands of great area, and some extent of high plateaux,
were planted. Fine, large trees grew only to lose their

crops year after year by frosts from February to April,
until the growers cast the trees upon the wood-pile.
As a deduction of the experience of several decades, we
have arrived at what seems now to be the proper con-

ception of the situation of the almond in California,
which is, that the most prolific varieties must be chosen,
must be associated for purposes of cross-pollination, and
must be planted in places of least liability to frost.

There is a factor of some moment in the late-blooming
habit of some varieties, which will be considered

presently.
The soil best suited to the almond is a light, well-

drained loam. The tree makes a strong and rapid root-

growth, and is more tolerant of drought than any other
of our leading deciduous fruit trees. For this reason, aa
well as to avoid frost, it is often desirable to place the
almond on the higher and drier lands of the valley

providing the soil is not heavy and too retentive of sur-

plus water in the rainy season. The root is most intol-

erant of standing water, and will quickly die if exposed
to it. Because of its thrift in light, dry soils, the almond
root is used rather largely as a stock for the Prune

d'Agen, and to some extent for the peach in the dry
valleys.
Almond trees are grown by budding into seedlings

grown from either the sweet or the bitter hard-shell

almonds, the bud being set during the first summer's

growth of the seedling, and then either planted out as a
dormant bud the following winter or allowed to make
one season's growth on the bud in the nursery. The
tree grows so rapidly, both in root and top, that only
yearling trees are used.

At transplanting, the young trees are cut back so as

to form a low head with only about a foot of clear trunk.

They are allowed to make free growth during the follow-

ing summer, and in the following winter are cut back so

as to encourage branching on the main limbs within a
foot of their attachment to the trunk. At the same time,
the branches are reduced to four or five in number, sym-
metrically arranged around the stem and at good dis-

tance from each other, so that they shall not unduly
crowd each other as they enlarge. Another full growth
during the following summer and another cutting
back the following winter give the trees the vase-form
on the outside, with enough interior branches to fill the

162. Almond nuts. ( X H)

inside of the tree without crowding. Thus the tree is

systematically pruned after each of its first two years'

growth in the orchard. After that, shortening-in of the

branches usually ceases, and the third summer's growth
is allowed to stand for fruit-bearing, with only thinning-
out of growth to prevent crowding. This thinning-out
has to be done from time to time in later years, other-

wise the tree becomes too thick, and interior branches

dwindle for lack of light. The amount of thinning
varies in the different climates of the state: the greater
the heat, the denser the tree for its own protection.
With the proper adjustment of heat and light, fresh

bearing wood may be encouraged in the lower part of
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the tree, otherwise it becomes umbrella-shaped, with
the fruit wood at the top and bare poles below.
The almond is the earliest bloomer of our common

fruits. It puts forth flowers sometimes as early as Janu-

ary, but the usual date is about February 10 for the

earliest bloomers in the warmer parts of the state, with

the later bloomers at intervals thereafter until April 1.

Records of full bloom of a number of varieties widely

grown in California, which have been kept at the Uni-

versity of California substation, situated in the Sierra

foot-hill region, show the following succession: Commer-
cial, February 27; Sultana and Paper-shell, March 10;

King and Marie Duprey, March 11; IXL, March 12;

Languedoc, March 19; Nonpareil, March 20; Routier

Twin, March 24; Pistache, March 25; Drake and Texas,

April 2. Obviously the late bloomers have greater
chance of escaping frost, and there is at present some

disposition to make this a consider-

ation in selecting varieties for plant-

ing. The dates just given show an
extreme variation in time of bloom-

ing. Some years the intervals are

much shorter, but the relation seems
to be constant. The crop ripens
from August 15 to October 1, accord-

ing to locality. Early maturity does

not follow early blooming that is,

as with other fruits, the first to

bloom are not necessarily the first

to ripen.
Not less than twenty-five varie-

ties of almonds have been grown to

a greater or less extent in Califor-

nia. Varieties of foreign origin
have almost wholly given
place to selected seedlings of

local origin, and of these a

very few constitute the main

crop at present. These are

named in the order of their

acreage, as follows: Nonpareil, Ne Plus

Ultra, IXL, Drake, Texas Prolific, Lan-

guedoc. Of these, the first three occupy
not less than three-fourths of the acreage.

In handling the crop, the local climate

modifies methods somewhat, and the

growth-habit is also involved. In regions

very free from atmospheric humidity in

the summer, the hull opens readily and
discloses a clean, bright nut, which can
be marketed without treatment. Where
this is not the case, and the nut is more
or less discolored, bleaching in the fumes
of sulfur has to be practised. The nut
must be dry before sulfuring, or the fumes
will penetrate and injure the flavor of the
kernel. Sulfured nuts also lose largely
in power of germination. The practice is

to gather the nuts, dry for a few days
in the sun, then spray with water very
lightly or with a jet of steam, so that only the surface

of the shell is moistened, and then sulfur, and a light
color can be secured without penetration of the fumes.
The nuts can usually be gathered from the ground as

they naturally fall, or can be brought down by shaking
or the use of light poles. Some varieties are more easily
harvested than others, and the same variety falls more
readily in some localities than in others. A greater or
less percentage, according also to variety and locality,
will have adhering hulls, and for clearing them, locally-
invented machines, called almond-hullers, are used.

Early rains in some localities are apt to stain the nuts.

Such stains cannot be removed by sulfuring, and the
nuts have to be crushed and the product marketed as

kernels for the use of confectioners. Machinery is also

used for this operation, and a considerable fraction of

163. Bearing habit of the
almond.

the product reaches the market in this form because of
the demand for candied and salted almonds.
The standard of excellence in the almond, from a

commercial point of view, as learned by the experience
of California producers, is that the kernel must be as
smooth, symmetrical and plump as possible. The twin-
ning of kernels, welcome as it may be to searchers for

philopenas, results in misshapen kernels, which are

very objectionable to the confectioners, who are very
large users of almonds. Constancy to single kernels ia

therefore a good point in a variety.

Large proportion of kernel to shell by weight is also,

obviously, an important point to almond-
buyers. At the same time, the shell may
be so reduced in strength as to break badly
in shipping in sacks and in subsequent
handling. Incomplete covering also ex-

poses the kernel to the sulfur and to loss

of flavor. The ideal is such degree of thin-

ness of shell as can be had with complete
covering of the kernel and durability in

handling.
Careful comparison of the

proportion of kernel weight
to gross weight of the popular

California varieties, as compared
with a leading imported variety,
was made by a committee of the
California Horticultural Society,
with the following result: From
one pound of each of the follow-

ing varieties the net weight of

kernels in ounces was: Imported
Tarragona, frf; California Lan-

guedoc, 7%; El Supremo, 7}^;
Drake, 8%; IXL, 9; Commercial,
9Ji; La Prima, 9^; Princess, $\4;
Ne Plus Ultra, 10; King, 10;

Paper-shell, 11; Nonpareil, 11 to
13- EDWARD J. WICKSON.

ALMOND, DEMERARA: Terminate
Catappa,

ALMOND, FLOWERING: Primus.

ALNUS (the ancient Latin

name). Betul&cex. ALDER. Orna-
mental woody plants grown chiefly
for their foliage; some species are

valuable as timber trees.

Trees or shrubs: Ivs. alternate,

deciduous, short-petioled, usually
serrate or dentate: fls. monoecious,
apetalous, in catkins: staminate

ones elongated, each bract with 3 fls.
;
stamens

4 in each fl., with short filaments not divided
at the apex; pistillate catkins short, each bract

with 2 fls.; styles 2; the pistillate catkins

developing into a ligneous, generally ovoid cone
with persistent, 5-lobed scales: fr. a small

nutlet. About 30 species in the northern hemisphere,
in Amer. south to Peru. Monograph by Winkler in

Engler's Pflanzenreich: Betulaceae 101 (1904).
The alders are deciduous trees or shrubs with me-

dium-sized leaves and pendulous staminate catkins in

spring before the leaves; the short pistillate catkins de-

veloping into woody cones about l
/i to 1 inch long and

usually arranged in small racemes. The profuse male
catkins are pleasing in early spring. The wood is val-

uable for its durability in water; of the native spe-

cies, A. rubra is the most important timber-tree; in

the Old World, A. glutinosa and A. japonica. Most

species
are suitable for planting on damp soil, where

they grow rapidly, but A. cordata prefers a drier situa-

tion; also A. japonica, A. incana and A. linctoria grow
well in drier situations.
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Usually propagation is by seeds gathered in the fall and
well dried ;

sown in spring with but slight covering, and

kept moist and shady, they germinate soon; a slight

covering with moss, taken off when the seedlings appear,
will be useful. At the end of the same year or the fol-

lowing spring, the seedlings are transplanted, usually
into rows 1 to 2 feet apart and 6 inches from each other.

After two years, they may be planted where they are to

stand. The shrubby species, also A. glutinosa, grow
from hardwood cuttings placed in moist and sandy
soil, also from layers, and A. incana from suckers.

Rarer kinds are grafted on common potted stock in

early spring in the propagating-house; grafting out-of-

doors is rarely successful.

164. Alnus japonic*.

(XJfl

INDEX.

Alnobetula, 1.

aurea, 12.

barbata, 12.

communiK, 12.

cordata, 7.

cordifolia, 7.

denticulata, 12.

firma, 3, 4, 6.

glauca, 8.

plutinosa, 12.

imperialis, 12.

incana, 8, 9.

incisa, 12.

iaponica,
6.

aciniata, 8, 12.

maritima, 5.

Mitchelliana, 2.

oblonoata, 5, 12.

oregnna, 10.

oxyacanthifolia, 12.

pendula, 4.

pinnatifida, 8.

pyrifolin. 7.

rotundifolia, 12.

rubra, 10.

rubrinervia, 12.

rugosa, 11.

serrulata. 11.

tlli'lr "1. 7.

tilixfolia, 7.

tinctoria, 9.

undviUtta, 1.

viridis, 1, 2.

vulgaris, 8, 12.

yasha, 3.

A. Pistillate calkins terminal, inclosed during the winter

in the bud, opening in spring: jr. with broad mem-
branous wing: winter-buds sessile with 2 or more

unequal scales. (Alnobetula.)

B. Lvs. ovate or elliptic, with 5-10 pairs of veins.

1. viridis, DC. (A. Alnobetula, Hartig. A. undulata,
Willd.). EUROPEAN GREEN AIDER. Shrub, 2-6 ft. : Ivs.

elliptic or ovate, to round-ovate, acute, usually nar-
rowed at the base, sharply serrulate, \-1Yi in. long,

glutinous while young, bright green above, pale green
and glabrous beneath or pubescent on the veins: stam-
inate catkins 2-3J^ in. long; pistillate catkins with

glabrous or puberulous peduncles: cones 3-4, oblong,

slender-peduncled. March, April. Mts. of Eu. L.B.C.
12:1141. H.W. 2:14.

2. Mitchelliana, Curt. (A. viridis of most American
authors). AMERICAN GREEN ALDER. Shrub, 2-10 ft.:

young branchlets glabrous or sparingly pubescent: Ivs.

elliptic or ovate-elliptic, acute or obtuse, rounded or

subcordate at the base, 1 J^-3 in. long, densely serrulate,

glutinous while young, with impressed veins above,
reticulate beneath and glabrous: staminate catkins 2-3
in. long; pistillate catkins with pubescent peduncles:
cones 3-6, oblong, slender-peduncled. March, Apr.
Mts. of N. E. Amer., west to Brit. Col., south to N. C.

Hardy shrub with handsome bright green foliage,

very aromatic when unfolding and of very pleasant
effect in spring with its long male catkins; handsomer
than the preceding species.

BB. Lvs. ovate-oblong to ovate-lanceolate, with

pairs of veins.

3. yfisha, Matsum. (A. firma var. ydsha, Winkl.).

Tree, to 30 ft.: young branchlets pubescent: Ivs. ovate-

oblong, 2-4 in. long, acute, usually rounded at the base,

sharply and irregularly serrate, with 12-18 pairs of

veins, pubescent on the veins beneath: cones 1-3, ellip-

soid or sub-globose, %in. long, on slender peduncles
about 1 in. long. Japan. J.C.T. 16:2.

4. pendula, Matsum. (A. firma var. multinervis,

Regel). Tree, to 30 ft., or shrub: young branchlets

pubescent: Ivs. oblong-lanceolate, acute or acuminate,
2-4 in. long, irregularly and often nearly doubly ser-

rate, with 18-24 pairs of veins, pubescent on the veins

beneath, at maturity nearly glabrous: cones 3-5,

ovoid, about Hm - long, in pendulous racemes, 1-2 in.

long. Japan. S.I.F. 2:12. J.C.T. 16:3. Very hand-
some alder, still rare in cult.; the plant cult, under this

name is usually the preceding species.

AA. Pistillate catkins axillary, appearing in autumn:
winter-buds with 2 equal scales, stalked. (Gym-
nothyrsus.)

B. FIs. opening in the fall from catkins of the same year:
Ivs. not plicately folded in the bud.

5. maritima, Nutt. (A. oblongata, Regel, not
Ait. nor Willd.). Tree, to 30 ft.: Ivs. cuneate,

oblong or obovate, shining above, pale green
beneath,' glabrous, remotely and crenately ser-

rate, 2-4 in. long: cones 2-4, large, on short, stout

peduncles. Del., Md. S.S. 9:458. G.F. 4:269.

Nutt., N. Amer. S. 1 : 10. Ornamental shrub or small

tree with handsome shining foliage, attractive in

autumn with its male catkins.

BB. Fls. opening in early spring before the Ivs., from
catkins formed the previous year and remaining
naked during the winter.

C. Lvs. not plicate in the bud, green beneath, veins arch-

ing: cones 1-6, long-stalked.

6. japonica, Sieb. & Zucc. (A. firma, Hort., not Sieb. &
Zucc.). Fig. 164. Tree, 50-80 ft. : Ivs. cuneate, oblong-

lanceolate, acuminate, sharply and irregularly serrulate,

glabrous at length, bearded in the axils of the veins

beneath, 2-6 in. long: cones 3-6, peduncled. Japan.
G.F. 6:345 (adapted in Fig. 164). S.I.F. 1:19. TalL

pyramidal tree with dark green foliage; the largest and

perhaps the most beautiful of all alders.

7. cordata, Desf. (A. cordifblia, Ten. A. tiliacea,

Hort.). Small tree, 20-50 ft.: Ivs. cordate, ovate or

roundish, acuminate, 2-4 in. long, bearded in the axils

beneath, glandular when young: cones 1-3, ovoid,
about 1 in. long, peduncled; nutlets with narrow wing.

Italy, Caucasus. L.B.C. 13:1231. G.C. II. 19:285.

Round-headed tree with handsome, distinct foliage,

changing orange-yellow in autumn, resembling that of a

linden or pear,
therefore sometimes called A. tilixfolia

or A. pyrifblia, in gardens. Not quite hardy N.
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cc. Lvs. plicate in the bud, the veins going straight to the

points of the larger teeth: cones 4-10, short-

stalked or sessile.

D. Under side of Ivs. glaucous, not bearded: cones sessile

or short-stalked.

8. incana, Willd. Shrub or tree, to 60 ft.: branches

pubescent: Ivs. oval or oblong-ovate, acute, 1M~4 in.

long, doubly serrate, pubescent or nearly glabrous
beneath: cones 4-8, mostly sessile, J^in. long. North-
ern hemisphere, in different varieties. H.W. 2 : 13.

Var. glauca, Ait. (A. glauca, Michx.). Shrub, to 12

ft.: Ivs. often nearly glabrous beneath. N. Amer., Eu.
Em. 251.

Var. vulgaris, Spach. Tree, to 50 ft.: Ivs. usually

densely pubescent beneath: cones 1 in. long. Eu., Asia.

Var. pinnatifida, Spach (var. laciniata, Hort.). Lvs.

pinnately lobed or cleft, with dentate lobes.

9. tinctoria, Sarg. (A. incdna var. tinctdria, Hort.).

Fig.165. Tree, to 60 ft.: young branchlets glabrous or

slightly pubescent: Ivs. broadly ovate, 4^-6
in. long,

membranaceous, coarsely doubly serrate, slightly lobed,

glaucous and rufously pubescent on the veins beneath.

Japan. G.F. 10:473 (adapted in Fig. 165). S.I.F. 1:19

(as var. glauca). Handsome ornamental tree of very

vigorous growth, with large foliage.

10. rftbra, Bong. (A. oregdna, Nutt.). Tree, 40-50
ft.: Ivs. oblong-ovate, 3-5 in. long, crenate-serrate,

slightly lobed, revolute on the margin, nearly glabrous

beneath; petioles and veins orange-colored: cones 6-8,

oblong. W. N. Amer. S.S. 9:454. Nutt., N. Amer.
S. 1:9.

DD. Under side of Ivs. green or brownish green, usually
bearded.

E. Cones upper sessile.

11. rugosa, Spreng. SMOOTH ALDER. Shrub, to 25

ft.: young branchlets pubescent or nearly glabrous: Ivs.

ovate or broadly elliptic to obovate, acute or obtuse,
2-5 in. long, doubly serrate and often slightly lobed,
beneath covered more or less with brownish pubescence
or glabrous: cones 4-10, the upper sessile, the lower

short-stalked, ovoid, about J^in. long. E. N. Amer.
MX. 3:4. Var. serrulata, Winkl. (A. serrulata, Willd.).

Branchlets glabrous or nearly so: Ivs. usually obovate,

obtuse, finely and doubly serrulate, glabrous or nearly
glabrous beneath. Em. 248. By most European
botanists this variety is considered a distinct species,
but, though the extreme forms seem quite distinct, they
are connected by all kinds of intermediate forms. In
flower, A. rugosa is easily distinguished from A. incana

165. Alnus tinctoria. ( X

166. Alnus glutinosa.

by the pistillate catkins which are upright in A. rugosa,

nodding in A. incana.

BE. Cones all distinctly peduncled.

12. glutin&sa, Gaertn. (A. vulgaris, Hill. A. rotundi-

fdlia, Mill. A. communis, Desf.). BLACK ALDER. Fig.
1 66. Tree, to 70 ft. : Ivs. orbicular or obovate, rounded or

emarginate at the apex, 2-5 in. long, irregularly obtusely

serrate, with 5-7 pairs of veins, nearly glabrous beneath,

glutinous when unfolding: cones distinctly peduncled.

Eu., N. Afr., Asia, naturalized in some localities in N.
Amer. H.W. 2:12. H.T. 130. A vigorously grow-
ing tree with dark green, dull foliage, valuable for

planting in damp situations. Commonly planted in

many forms: Var. aurea, Versch. Lvs. yellow. I.H.

13:490. Var. denticulate, Ledeb. (A. oblongdta, Willd.).

Lvs. usually cuneate, serrulate. S. Eu. Var. barbate,
Calh'er (A. barbata, C. A. Mey.). Lvs. ovate, acute,

pubescent on the veins beneath. Caucasus. Var.

imperialis, Desf. Lvs. deeply pinnately lobed with lan-

ceolate or nearly linear lobes. Var. incisa, Willd. (var.

oxyacanthifdlia, Spach). Lvs. small, deeply incised,

like those of Cratxgus oxyacantha. Var. laciniata, Willd.

Lvs. pinnately lobed; lobes oblong. Var. rubrinervia,

Dipp. Lvs. large and shining, with red nerves and

petioles: pyramidal tree of vigorous growth, very
handsome.

A. acuminate, HBK. Tree: Ivs. usually ovate and pubescent be-

neath, doublyserrate. Cent. Amer., north to Ariz. A. cremattdgyne,
Burkill. Tree: young branchlets glabrous; Ivs. oblong-obovate,
glabrous, sharply serrate, 3-4 in. long: cones cylindric, solitary on
slender peduncles, about 1 H in. long. W. China. Recently intro.,

probably not hardy N. A. Jirma, Sieb. & Zuco. (A. Sieboldiana,
Mats.). Allied to A. yasha. Tree: Ivs. ovate, or ovate^oblong,
acute, rounded at the base, with 10-15 pairs of veins, 3-5 in. long:
cones about 1 in. long, solitary on a peduncle J4-1 in. long. Japan.
S.I.F. 2:12. A. fruticdsa, Rupr. (A. viridis var. sibirica,

Regel). Allied to A. viridis. Shrub: Ivs. broadly ovate or elliptic-

ovate, usually rounded at the base, nearly doubly or sinuately
serrate. Siberia, Corea. A. hirsute, Turcz. (A. incana var.

hirsuta, Spach). Allied to A. tinctoria. Tree: young branchlets, and
petioles tomentose: Ivs. suborbicular to elliptic, acutish, dentic-

ulate and slightly lobed, ferrugineously tomentose beneath. Japan,
Manchuria. A. jorulUnsis, HBK. Allied to A. acuminata. Lvs.

oblong-lanceolate, coarsely dentate. Cent. Amer. A. m6llis,

Fernald. Closely allied to A. crispa. Shrub or small tree: branchlets

pubescent: Ivs. pubescent beneath, 2-4 in. long. N.E. Amer., west
to Lake Winnipeg, south to Mass. A. nUida, Endl. Tree, to 100
ft.: Ivs. ovate to ovate-oblong, short-acuminate, not plicate, 3-4
in. long, entire or remotely serrulate, bright green and lustrous
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above, glabrous: male catkins very slender, to 6 in. long: cones 2-4,
peduncled. Himalayas. B.M. 7654. A. oblongifdlia, Torr. Tree,
20-30 ft.: Ivs. oblong-ovate, cuneate, doubly serrate, 2-3 in. long:
strobiles H-l in. long, peduncled. N. Mex. and Ariz. S.S. 9:457.
A. ocddentdlie, Dipp.=A. tenuifolia. A. orientalis, Decne. (A.
barbata, Hort., not C. A. Mey. A. tinna, Hort., not Sieb. & Zucc. A.
macrophylla, Hort.). Allied to A. cordata. Tree: Ivs. ovate-oblong,
obtusely or crenately serrate, 2-5 in. long, glabrous, with 8-10 pairs
of veins: cones ovoid, glutinous, H-l in. long; nutlets without wing.
Asia Minor. A. pubescens, Tsch. (A. glutinosa xincana). Lvs.
roundish-ovate or obovate, irregularly serrate, pubescent beneath.
Natural hybrid. A. rhombi/Alia, Nutt. Tree, 60-80 ft.: Ivs. cu-
Deate, oval or ovate, 2-3 >a in. long, finely serrate, yellowish green
and puberulous beneath: strobiles oblong, peduncled. W.N. Amer.
S.S. :456. A. Sieboldiana, Mats.=A. firma. A. sinudla, Rydb.
(A. sitchensis, Sarg.). Allied to A. viridis. Shrub, 3-16 ft.: Ivs.

slightly lobed, serrulate, glabrous, thin. W. N. Amer. 8.8.14:727.
A . Spxthii, Cull icr (A. japonica Xsubcordata) . Tree : Ivs. ovate-lance-
olate, sharply serrate, violet-purple when unfolding. Of garden origin.
A. subcvnlii/a, C. A. Mey. Tree, 30-50 ft.: Ivs. ovate or oblong-
ovate, rounded at the base, 2-6 in. long, crenately or doubly serrate,
glabrous or sometimes pubescent beneath: cones about 1 in. long:
nutlets with a narrow wing. Caucasus. A. tenuifMia, Nutt. (A.
incana var. virescens, Wats. A. pccidentalis, Dipp.). Small tree,

occasionally 30 ft.: Ivs. ovate, 2-4 in. long, slightly lobed and doubly
serrate, green and nearly glabrous beneath. W. N. Amer. S. 8.

ALFRED REHDEB.
ALOCASIA (name made from Colocasia). Aracese.

Warmhouse foliage plants, with green, veined and
mottled, large hanging leaves.

Stem thick, short or assurgent, densely marked with
If.-scars: Ivs. with long sheathed petioles, the blade,

when young peltate,
when old usually sagit-

tate-cordate, the basal
lobes commonly more
or less united: spathe
with the tube much
shorter than the blade,
ovoid or oblong, con-

volute, the blade ob-

long, usually boat-

shaped; spadix shorter
than spathe. Stove

' foliage plants from E.

Asia, comprising about
40 species, in addition
to many hybrids. Re-
lated to Caladium and
Colocasia, from which

separated by technical
fr. characters. See Monogr. by Engler in De Candolle's

Monographic Phanerogamarum, Vol. II.

The species of alocasia grown in greenhouses have
foliage of great beauty and coloring and rank high
amongst ornamental foliage plants. The leaves are
remarkable for their coloring, markings, size and shape,
some of them being of a rich metallic coloring while
others are green and green-and-white with prominent
veining. Alocasias are propagated by suckers or cut-

tings of the rhizomes, placed in small pots containing a
mixture of light fibrous peat and sand in equal pro-
portions, and plunged in a close frame or propagating-
box with bottom heat. They may also be grown from
seeds sown in 4-inch pots, in a light peaty soil in a tem-

perature of 75 F. The month of March is the best time
for propagating and potting. The evergreen species (as
A. cuprea, A. longiloba, A. Lowii, A. Regina) thrive best
in a compost of two parts fibrous peat and sphagnum
moss and one part lumps of fibrous loam, to which should
be added a sprinkling of silver sand and a few nodules
of charcoal to keep the whole sweet. The herbaceous

species (as A. macrorhiza) do best in good fibrous loam
to which one-third of well-rotted cow-manure or pul-
verized sheep-manure has been added. Perfect drain-

age of the pots is absolutely necessary, and, in potting,
the evergreen species should be coned up 2 or 3 inches
above the rim of the pot, and finished off with a sur-

facing of live sphagnum moss. The season of active

growth begins about the first of March, when plants
should be given a temperature of 70 at night, with
a rise of 15 by day, and the atmosphere must be

167. Alocasia Sanderiana.

INDEX.
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DD. Midrib and primary nerves bordered with pale or

gray-green.

8. Putzeysii, N. E. Br. Much like A. longiloba: Ivs.

broader (oval-sagittate), dark metallic green, promi-
nently veined and bordered white, the petioles pale red-

purple, under surface dark purple. Sumatra. I.H.

29:439. G.C. II. 19:501. More brilliant than A.

longiloba, and has wider spaces between the veins.

9. Thibautiana, Mast. Petioles 3 ft., greenish; blade
2 ft. long and 18-20 in. broad, ovate-cordate, the basal

lobes broad and rounded, olive-green, with broad silvery

168. Alocasia cuprea. (XK)

veins and rib, the under surface deep purple. Borneo.
G.C. III. 17:485. I.H. 28:419. G.Z. 25, p. 265.

10. Veitchii, Schott. Resembles A. Lowii, Hook., in

shape and ground-color, but the midrib and primary
veins are bordered with gray-green, the secondary
veins whitish and the petiole green-striped. Java.

B.M. 5497 (as A. Lowii var. picta).

CCC. Veins white and If. blotched and mottled.

11. macrorhiza, Schott. Large, reaching 10 or 15ft.:

If.-blades 3 ft. long, long-sagittate and pointed, the lobes

short and obtuse, margin often somewhat wavy, the

midrib very broad and conspicuous, the blotches or

patches of green and white (in the var. variegata, G.W.
15, p. 339, which is the common form) very striking.

Ceylon. I.H. 8:305. One of the commonest species.
Lvs. sometimes almost white.

cccc. Veins dark or purple, or the If. dark-colored.

12. cftprea, Koch (A.metdllica, Schott). Fig. 168. Peti-

oles 2 ft. or less long, green; blade ovate and peltate,
18 x 12 in., notched at the base and cuspidate at the

point, dark metallic green with darker rib and veins,
the under side rich purple. Borneo. B.M. 5190. I.H.

8:283. G. 19:413. F.S. 21:2208-9. Lowe, 60. Gn.
50:336. One of the best, and common.

13. Regina, N. E. Br. Lvs. thick, ovate-cordate, ob-
tuse or cuspidate, the basal lobes short and nearly or

quite obtuse, the ribs and veins beneath pubescent,
somewhat fleshy, dark green above with darker veins

and brown-purple beneath; petioles terete, pubescent
spotted purple. Borneo. I.H. 32:544. Several cult,

varieties and hybrids are in the trade in this country:
A. argyrsra, Sander, Ivs. large, dark green with a silvery

sheen, hastate-lanceolate (G.W. 15:342); hybrid of

longiloba x Pucciana; A. batnviensis, petiole dark pur-
ple, If.-blade dark green; A. Chantrieri (raised by Chan-
trier Bros., Mortefontaine, France), hybrid of cuprea x
Sanderiana, with long wavy Ivs., purple below and

prominently white-veined (I.H. 35:64. R.H. 1887, p.
465); A. Chelsonii, cuprea x longiloba, with Ivs. purple
below and green above; A. (figax, much like Villeneuvei;
A. intermedia, hybrid by Veitch 25 years ago (G. 2:61.
G.W. 15, p. 341. F. 1869, p. 80); A. La Salluina; A.
Lucidna, Thibautiana x Putzeysi, with Ivs. dark green
above and whitish veins and margins, purple beneath
(I.H. 34:27); A. morlefontainensis, Lowii x Sanderiana;
A. Pucciana, Putzeysi x Thibautiana; A. Sedenii,
cuprea x Lowii, with ovate-peltate Ivs. purple beneath
and white-veined above (I.H. 24:292); A. Van Houttei.
The following names are also in our trade: A. illtis-

<ns=Colocasia antiquorum; A. Jenningsii=Colocasia,
affinis; A. Jdhnstonii = Cyrtosperma Johnstonii; A.
Marshdllii^Colocasia. Marchalhi; A. viol&ceaCo\o-
casia antiquorum (?).

The following may be expected to appear in the American
trade: A. Augustini&na, Lind. & Rod. Lvs. peltate and wavy,
green above and below, with pale nerves, the petioles brown-
spotted; allied to A. zebrina. I.H. 33:593. New Guinea(T). A.
Ctirtirii, N. E. Br. Petioles 3 ft. or leas, purple-barred: If.-blade 20
in. or less, and half as wide, shining green and gray-ribbed above,
deep purple beneath. Penang. A. DesmetiAna. Hort. Lvs. elon-. . .

gated, heart-shaped and sinuate; petiole spotted. A. tminens,
N. E. Br. Lvs. peltate, the blade 2 ft. or less lone and nearly half

as broad, purple beneath, green and light-veined above; petioles, ,

5 ft. or less, barred. E. Indies. A. grdndis, N. E. Br. Large: Iva.

2 ft. or less long, ovate-sagittate, half as broad, black-green below,
bright green above; petioles 4 ft. or less, blackish. E. Indies. A.
yitttata, N. E. Br., var. imperial's, N. E. Br. Lvs. sagittate, acute,

1H ft. or less long and half as broad, purple beneath, brown-green
and dark-blotched above. Borneo. I.H. 31:541. A. indica,
Schott. 6 ft. or more, stout and fleshy: Ivs. often 3 ft. across, ovate-

cordate, bright green on both sides. E.Indies. F.S 21:2206 (as A.

plumbea). ^4. Mdrgaritx, Lind. & Rod. Lvs. slightly peltate, wavy,
shining, green with blackish midrib, the veins and brownish petioles

pubescent. New Guinea. I.H. 33:611. A. marginAta. Said to

nave come from Brazil. Lvs. 2 ft. or less long and very broad,

slightly wavy, rounded and short-pointed, pale green, striped and
mottled with purple: petioles brown-marked. A. AficholitziAna,

Hort. Lvs. arrow-shaped, velvety, the margins wavy, the midrib
white. Malaysia. G.C. Ill, 51: Suppl. May 25, p. XVI. A. odd,
Koch. Forming a trunk: Ivs. sagittate-ovate, the margin slightly

undulate, up to 3 ft. long, on long petioles. J.H. III. 42:393. A.

plumbea. Hort.=A. grandisf?). A. retlrsa, N. E. Br. Dwarf and
compact, the petioles 6 in. long, blade less than 1 ft. long, bright

green, with rib and nerves olive-green. B.M. 7498. Philippines.
A. RodigasiAna, Andre. A.Thibautiana X A. Regina. A. SanderiAna
var. gandavinsis. Rod. Lvs. wavy-margined, purple and blotched
beneath. I.H. 43:65. 4. scabriitscula, N. E. Br. Lvs. spreading,
not deflexed, sagittate and not peltate, shining green above and

paler beneath. Borneo. A. sinuAta, N. E. Br. Lvs. sagittate and

toothed not sagittate, lanceolate and long-pointed, dark green;,

petioles purple-spotted, winged. G.C. III. 23:243. F.E. 10:886.

Gn. 55: 183. Celebes. L JJ B.
GEORGE V. NxsH.f

ALOE (Arabic name). LUiacex, tribe Aloines.

Acaulescent or variously caulescent perennial succulents.

Leaves often large, usually crowded in rosettes or

along end of st.: fls. red or yellow, often paler-striped,,

straight, tubular (Fig. 169), with

short straight limb, equaled or sur-

passed by the stamens. Afr., espe-

cially in the Cape region, 1 species -^T-
about the Medit. and extensively
naturalized in all warmer parts of the

world, and 1 in China. Plants of the

coolhouse, best planted out in a well-
.

drained place in summer, when they
flower prettily.
The generic or scientific name Aloe

is a Latinized form of an Arabic

name. As an English word it is pro-
nounced in two syllables, thus Al-oe.

Popularly this word is loosely used,
the common American aloe being

Agave americana, the commonest "century plant.

The "bitter aloes" of commerce is a resinous juice much
used as a laxative. The best quality is called "Soco-

trine or Zanzibar aloes," a product of A. Perryi, which

was known by the Greeks of the fourth century B.C. to

come from the island of Socotra. The "Barbadoes

169- Fiowers Of

an aloe.
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170. A good pot plant of aloe,

showing the offsets.

aloes" is the product of A. vera, a species much planted
in the West Indies. Genera allied to Aloe are Apicra,
Gasteria, Haworthia, Pachidendron, and Phylloma.
The group is difficult for the botanist, there being few
authentic specimens in the herbaria, because of the large
size of the plants, the infrequent flowering, and the

difficulty of suitably drying them. Monograph by
Alwin Berger in Das Pflanzenreich, 1908, hft. 33.

Propagation is by seed, which usually is not true to

name, and by suckers or cuttings well dried-off. Branch-

ing for this purpose
may be induced by
scaring the crown of

^old plants. Hybrids
between the differ-

ent species and with
related genera
are easily se-

cured and in-

teresting.
Aloes are much

cultivated as dec-
orative plants,
being amongst the
most popular of

desert and succu-
lent plants for their

stiff, harsh and
rugged habit. Fie.

170. They are often grouped about large public bu'ld-

ings, where they emphasize certain architectural fea-

tures. Large collections are to be seen only in botanic

gardens and in the collections of a few fanciers. The
largest dealer has nearly one hundred kinds, but grows
only five or six kinds in quantity.

Old plants of Aloe will keep healthy for several years
in the same pots without a renewal of soil, and flower

freely at the same time. The soil most suited to their

needs is sandy loam three parts, lime rubble and broken
brick one part, with a little decayed manure to strengthen
the mixture. Very firm potting is necessary. Drainage
is a more important item than soil, and must be per-

fectly arranged to enable the surplus water to run freely
from the soil. Broken bricks are preferable to pieces of

pots, large pieces for the bottom of the pot or tub, and
smaller pieces above, till the last layer is quite fine.

Some of the species need freer rooting conditions than
others. A. ciliaris will grow from 5 to 7 feet in a season.

A. abyssinica is of robust growth, and differs from
most others in the color of the flowers, which are pure
yellow, the others being mostly orange and orange-
scarlet. A. plicatilis makes an ornamental tub plant
when 4 or 5 feet high. Except during the period in which
the species are in active growth, they need very little

water, the principal idea being to keep the soil sweet
and porous even when in growth. At all times the
air of the house should be as dry as possible, full sun-
shine not hurting them. Propagation is by seeds, suck-
ers and cuttings. The arborescent kinds should be
rooted after they have completed growth. Dust over
the cut part of the cutting with powdered charcoal and
dry in sunshine before putting it in to root. Insert

singly in as small pots as they will go into, and plunge
in a sand-bed. Very little moisture is necessary while

rooting. (G. W. Oliver.)

INDEX.

INDEX, CONTINUED.

abyssinica, 23, 25.



ALOE ALOE 257

like apical thread, white-warty in transverse lines on
the back and with rather small close white marginal
teeth: infl. 1-1 }A ft. high; fls. 1J in. long, reddish

yellow, the moderately long tube somewhat constricted

above the base. Cape. Gt. 1883, p. 151. Salm, Aloe

15, f. 7. Lyon Hort. 22, 307. Berger 61. In aspect
resembling Haworthia. Varies in a nearly smooth-
Ivd. form, var. leiophylla, Baker, and a gray-lvd. form
with 2-ranked tubercles, var. parvifdlia, Baker. Hybrids
are: A.xprortimpens, Berger, A . x Beguinii, Hort., A.

xperfectior, Berger, A.xChludomii, Beguin, A.xLap-
aixii, Radl., A.xQuehlii, Radl., A. x Nowdtnyi, Radl.,
A. x Bedinghausii, Radl., and A. xSimonwna, Deleuil.

All are known or believed to be crosses with species of

the related genus Gasteria.

cc. The Ivs. not bristle-tipped, rather coarsely toothed,

sometimes warty.

p. Teeth pale, racemes rather long.

6. humilis, Haw. (A. perfoliata hiimilis, Linn.). Lvs.

suberect, rather incurved, triangular-lanceolate, % x 4

in., gradually acute, somewhat striate, sharply white-

tuberculate, at least on the back, and with rather
close large white marginal teeth: infl. lJ^-2 ft. high;
fls. 1M in. long, red or yellowish, the green-tipped
segm. distinct nearly to the base. Cape. Salm, Aloe

15, f. 1. With somewhat the habit of Haworthia.
Varies from the narrow green-lvd. type into glaucous
forms of this, with rather thicker Ivs., var. incurva, Haw.
(A. incurva, Haw.), EM. 828, Salm, Aloe 15, f. 3,
and rather thin, more concave Ivs., var. echinata, Baker
(A. echinata, Willd.), Salm, Aloe 15, f. 2., Berger
64, 65, and one with purplish Ivs., var. macilenta,
Baker; as well as a broader-lvd. glaucous large form,
var. suberecta, Baker (A. suberecta, Haw. A. acumi-
nate major, Salm-Dyck), which is sometimes white-

mottled, var. semiguttata, Haw.; a moderately large
broad-lvd. form, var. acuminata, Baker (A. acuminata,
Haw., A. suberecta, Haw.), B.M. 757; and a small blue-

glaucous form with closer prickles and smaller warts,
var. subtuberculata, Baker (A. subtuberculata, Haw.).
Hybrids are: A. xinslgnis, Brown (A. humilis x A. dre-

panophylla), A.xspinosissima, Hort. (A. humilis echi-

nata x A. arborescens pachythyrsa), A. X cyanea, Hort. (A.
humilis incurva x A. arborescensfrutescens) ,

A. x Toddri,
Borzi, (A. Todari praecox, Borzi,) A. xGrusonii, Henze,
Monatschr. Kakteenk. 11, p. 57. (A. humilis xA.Schim-
peri), A. x Henzei, Hort. (A. Grusonii x A. variegata),
and perhaps A. x Ixtecocdnea.

7. virens, Haw. Lvs. curved, spreading, triangular,
about 1x8 in., somewhat mottled or also lined, not

warty, with rather distant, coarse, white, marginal
teeth: infl. about 2 ft. high; fls. lJ^-2 in. long, red, the
tube longer than the paler green-tipped sometimes

very short segm. Cape. B.M. 1355. Salm, Aloe 15,
f. 8. Berger 62, 63. Journ. et Fl. des Jard. 1832, 20.

DD. Teeth dark: racemes short.

8. pratensis, Baker. Acaulescent: Ivs. erect-spread-
ing, 1-2 x 4-6 in., acute, striate, with large chestnut or
blackish prickles on the margin and toward, the top of

the back: infl. 1% ft. high; fls. 1^-1 }4 in. long, yel-
lowish red, the distinct segm. green-tipped. Cape.
B.M. 6705. Berger 67.

9. glafica, Mill. (A. rhodacdntha, DC.) Shortly
caulescent: Ivs. erect-spreading, 1^-2x6-8 in., acu-

minate, somewhat white-lined, with close strong reddish

prickles on margin and back at apex: infl. 2-2 J^ ft.

high; fls. \'%, in. long, red, the nearly distinct segm.
somewhat paler and green at tip. Cape. Salm, Aloe

17, f. 2. DC., PI. Gr. 44. B.M. 1278 This pale-lvd.,

always strongly armed species varies in a distinctly
caulescent less glaucous form with even larger prickles,
var. muricata, Baker (A. muricata, Schult., A. glauca
spinosior, Haw.).

17

ccc. The Ivs. not bristle-tipped or warty, minutely toothed

or merely rough-edged: pedicels rather short.

10. variegata, Linn. (A. punctata, Haw.). At length
with a leafy st. 6-9 in. high: Ivs. green, ascending, in 3
close oblique ranks, about 1 x 2-5 in., triangular,
v-shaped, abruptly acute, crossed by bands of elon-

gated white blotches, edged and keeled by cartilaginous
warty, or toward the tip serrate rather than toothed,
white borders: infl. about 1 ft. high; fls. l%-l%in.
long, red, the green-nerved segms. rather shorter than
the nearly cylindrical tube. Cape. B.M. 513. DC., PL
Gr. 21. Salm, Aloe 20, f. 2. Berger 68. G.Z. 4:92.
Wien. 111. Gart. Zeit. 1904, p. 122. Gt. 29, p. 25.

Mordaunt, Hb. 2:90. Lyon Hort,. 21, p. 62; 22, p. 307.

Deutsch. Tiefsee-Exped. 2:124. F.E. 8:98. Inhabit

resembling Haworthia. Varies in a form with broader
Ivs. with smaller less banded blotches, var. Haworthii,
Berger. Hybrids: A. x smardgdina, Hort. (A. variegata x
Gasteria candicanst), A. x Rebidii, Hort. (A. variegata x
Gasteria, sp.),

A . x Desmetiana, Hort. (A. variegatax
humilis echinata minor), A. x imbricdta, Hort. (A. varie-

gata or A. serrulata x ?), A. x mortolensis (A. variegata x
Gasteria acinaciformis).

11. serrulata, Haw. (A. perfoliata serrulata, Ait.).

Fig.171. At length short-std. : Ivs. somewhat glaucous,
rather spirally arranged and spreading, 2 x 8 in., ovate,

nearly flat above, with scattered elongated white
blotches and serrulate white margin and keel: infl. 1J^
ft. high; fls. lJ^-2 in. long, red, the green-nerved
segms. scarcely equaling the somewhat constricted tube.

Cape. B.M. 1415. Salm, Aloe 20, f. 1. Berger 68.

Hybrids: A.xHdyeri, Radl. ("A. serrulata x Lomato-

phyllum borbonicum'"!).

BB. Plants moderately large: Ivs. 6 or 8 to mostly 12-80
in. long, smooth: st. never tall: infl. usually
branched on strong plants; fls. saccate at base, then

constricted, or in the last two less saccate, and
widened above the constriction; filaments little if

at all exserted.

c. The fas. unarmed: infl. compoundly corymbose, with

very short racemes.

12. striata, Haw. (A. paniculaia, Jacq. A. dlbo-

cincta, Haw.). Nearly simple: Ivs. upcurved-spreading,
4-6 x 15-20 in., triangular-oblong, pale or reddish,
somewhat pruinose, striate, with entire white carti-

laginous margin: infl. 2-3 ft. high
;
ample; fls. 1J4 in-

long;, red or yellowish, the pale-tipped segms. much
shorter than the tube. Cape. Jacq. Fragm. 62. G.C.
III. 36: 423. Berger 69.

Varies in a form with red-

margined Ivs., var. rhodo-

cmcta, Hort. (A. Haribun-

ana, Naudin), G.W. 3, p.

553, and a form with white-
blotched Ivs., var. oligo-

speua, Baker, B.M. 5210.

Hybrids: A. x Schimperi,

Tod., Hort. Pan. 16; A.x
'

Borliana, TerT.;A.xSch<en-
landii, Baker; A.xPdxii,
Terr.; A.xLynchii, Baker,
G.C. 111.29:199; A.x Der-

betzii, Hort. ;
A . xleptophylla,

Brown, B.M. 7624, Berger
70, and a narrower- Ivd. m Aloe serrulau . (No. UJ
form of it, var. stenophylla,
Baker. Unnamed hybrids with A. saponaria are known,
and A. x Schimperi has been recrossed with A. striata.

cc. The Ivs. toothed: infl. simply corymbose, or

unbranched when poorly developed.

D. Racemes short.

13. saponaria, Haw. (A. perfoliata saponaria, Ait. A.

saponaria minor, Haw. A.disticha, Mill. A. xmaculosa,
Lam. A. umbellata, Salm.-Dyck. A. umbellala minor,
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DC.)- Cespitosely clustered: Ivs. ascending or spread-

ing, lance-oblong, acuminate, 2 x 6-8 in., often reddish,

glaucous, faintly striate, with pale blotches more or

less in transverse bands, the large, marginal, confluent

teeth brown: infl. 1^-2^ ft. high, commonly branched;
fls. 1 Ji-lM m - l ngi red, the paler more or less green

eegms. much shorter than the tube. Cape. Wood &
Evans, Natal PL 100. EM. 1460. DC., PL Gr. 98,

Salm, Aloe 23, f. 1. Berger 71, 72. Lyon Hort. 22,

p. 305. Lam., Encycl. 236. Varies in a dwarf form

with Ivs. scarcely 4 in. long, var. brachyphylla, Baker,
and a larger greener-lvd. form, var. latifolia, Haw.

(A. latifolia, Haw. A. saponaria major, Linn. A.
umbeUata major, DC.) Salm, Aloe 23, f. 3. EM.
1346.

DD. Racemes more elongated.

14. macracantha, Baker. Simple, becoming caules-

cent: Ivs. recurving, lance-oblong, 3-5x12-18 in.,

etriate and irregularly somewhat white-blotched, with

large, yellow-brown, distinct marginal teeth: infl. 1-2

ft. high; fls. 1% in. long, greenish yellow or orange, the

eegms. half as long as the tube. Cape. EM. 6580.

15. zebrina, Baker (A. platyphylla, Baker. A.

Lugardiana, Baker. A. Baumii, Engl. & Gilg. A.

bamangwatensis, Schoenl.). Somewhat clustered: Ivs.

erect-spreading with recurved acute tips, 2}^ x 6-12

in., lance-oblong, often reddish, dull, at first pruinose,
striate and with elongated pale blotches more or less

in transverse bands, the sinuate margin with confluent

large red- or brown-tipped teeth: infl. 3-4 ft. high; fls.

1J4 in. long, red, the nerved segms. shorter than the

tube. Trop. Afr. Baum, Kunene-Sambesi Exped., 90.

G.C. III. 35: 226. EM. 7948. Berger 75.

16. macrocirpa, Tod. Cespitose: Ivs. spreading,
gradually pointed, 2 x 8-15 in., broadly triangular-

oblong, pale, striate, mottled in transverse bands, with

irregular, small, confluent, brown-tipped marginal

prickles: infl. 2 ft. high; fls. 1 in. long, light red, the

nerved segms. shorter than the tube. Trop. Afr. Tod.,
Hort. Pan. 9. Berger 76. A larger Abyssinian form,
with fls. becoming 1 J^ in. long, is var. major, Berger.

17. Grefenii, Baker. Lvs. spreading, concave, acute,
3 x 15-18 in., lance-oblong, glossy green, striate and
with elongated pale blotches confluent in irregular

cross-bands, the sinuate margin with confluent, moder-

ately large, frequently paired, brown upcurved teeth:

infl. 1^-4 ft. high; fls. 1-1% in. long, dull red, the

eegms. much shorter than the tube. Natal. EM. 6520.

18. obscftra, Mill. (A. perfoliata obscura, Ait. A.

saponaria obscura, Haw. A. picta, Thunb. A. picta

major, Willd. A. maculata, Desf.). Lvs. in a compact
rosette, 2^-3 x 8 in., triangular-lanceolate, green,
striate and with scattered small pale blotches, the

sinuate, narrowly cartilaginous margin with rather

short and close red-tipped teeth: infl. simple or forked.

2^-3 ft. high; fls. 1J4 m - l ng> red, the nerved

segms. about equaling the tube. Cape region. DC.,
PI. Gr. 97. EM. 1323. Salm, Aloe 23, f. 2. Dillenius,

Eltham. 15. Allgem. Deutsch. Gart. Mag. 6:17.

Hybrid: A. x pseudopicta, Berger.

19. commutata, Tod. Lvs. as in A.saponanabutwith
somewhat recurved apex and weaker green-based

prickles, 1^-2x6 in.: infl. few-branched, 3 ft. high;
fls. campanulately widened, 1J^ in. long, light red, the

nerved segms. shorter than the tube. Cape region (?).

Tod., Hort. Pan. 18. Berger 77. Varies in a form with

the reddish Ivs. scarcely Kin. wide and more conspicu-

ously white-banded, var. tricolor, Berger (A. tricolor,

Baker). B.M. 6324.

20. grandidentata, Salm.-Dyck. Lvs. recuryed-
spreading, 2K~3 x 12-18 in., lance-oblong, pale, striate

and with elongated pale blotches confluent beneath into

transverse bands, the sinuate margin with rather dis-

tant, large, smoky teeth: infl. 2-3 ft. high; fls. 1% in.

long, rosy, the segms. about equaling the campanulately
widened tube. Cape region. Salm, Aloe 23, f. 4.

Berger 77.

BBB. Plants rather large: Ivs. 15-30 in. long, smooth:
st. rarely tall (6 ft. in one form of A. Eru): infl.

usually simply panided or subcorymbose; fls.

not saccate.

21. vSra, Linn. (A. perfoliata vbra, Linn. A. elongdta,
Murr. A. barbadensis, Mill. A. vulgaris, Lam. A.

fldva, Pers.). Cespitose, the sts. at length 1-1 Vi ft.

high: Ivs. suberect or spreading, gradually narrowed
from the base, pale, 2-3 x 12-20 in., irregularly white-

blotched and narrow when young and 2-ranked on

offsets, the repand margin with weak pale prickles:
infl. 2-3 ft. high, often simple; fls. 1 in. long, yellow, the

segms. about equaling the oblong tube. Medit. region
and intro. generally through the tropics. Fiori &
Paoletti, Fl. Ital. 1, p. 206. Sibthorpe, Fl. Grseca, 341.

Salm, Aloe 18, f. 2. Stephenson & Churchill, Med.

Bot., 109. Bentley & Trimen, Med. PI. 282. Berger 84.

The source of "Barbados aloes." Varies in a large
Arabian form with broader Ivs., taller infl., and fls.

shading into orange, var. omcinalis, Baker (A.

officinalis, Forsk., A. rubescens, DC.), DC., PI. Gr.

15; a smaller Asiatic form with red-tinged fls., Var.

chinensis (A. indica, Royle. A. chinensis, Baker),
B.M. 6301; and a hardier garden form of this, var.

Lanza, Berger (A. Ldnzx, Tod.), Tod., Hort. Pan. 39.

Berger 84.

22. agavefdlia, Tod. Little caulescent or cespitose:
Ivs. recurved-spreading, concave, gradually narrowed,
rather thin, 3-6 x 18-20 in., with scattered, small,

oblong, pale blotches, the margin with large triangular

hooked prickles: infl. 3 ft. high, panicled; fls. 1-1 J^ in.

long, dull red, the green, pale-margined segms. about

equaling the constricted tube. Trop. Afr. Tod., Hort.

Pan. 23.

23. abyssinica, Lam. (A. vulgaris abyssinica, DC.
A. abyssinica Peacdckii, Baker. A. Peacdckii, Berger &
Schum. A. Cam-peri, Schweinf.). Scarcely clustered,

acaulescent: Ivs. at first ascending, gradually narrowed,
rather sharp-pointed, 4-6 x 12-30 in., pale, not mottled,

with rather small, confluent, deltoid, reddish marginal

prickles: infl. 3 ft. high, dichotomously few-branched;
fls. 1 J4~l Vi in. long, yellow or orange, the segms. rather

shorter than the slightly narrowed tube. Trop. Afr.

Salm, Aloe 18, f. 1. DC., PI. Gr. 27. B.M. 6620.

Berger 87, 88.

24. elegans, Tod., differs mainly in having more

elongated racemes.

25. ru, Berger (A. abyssinica, Baker). St. branched,

scarcely 2 ft. high: Ivs. recurving, very fleshy, 1^-3*
16-34 in., pale, somewhat glossy, with elongated white

blotches, the repand margin with large reddish-tipped
teeth: infl. 3-6 ft. high, dichotomously branched; fls.

campanulate, scarcely %in. long, yellow or orange,

the segms. longer than the slightly constricted tube.

Trop. Afr. Several minor forms occur maculata,

erecta, glauca, parvi-punctata, and two large forms

have been described, var. cornftta, Berger (A. spicdta,

Baker, A. albopicta, Hort.), Benth. & Trimen, Med.

PI. 284, and var. Ho6keri, Berger (A. abyssinica,

Hook.), B.M. 7712, respectively short-std. and with a

trunk 6 ft. high.

26. Perryi, Baker. Trunk about 1 ft. high, simple:

Ivs. spreading, gradually narrowed or acuminate, 2-2 Yi

x 15 in., pale green or reddish, somewhat striate but

not mottled, the margin with rather small and close

brown-tipped prickles: infl. IK ft. high, somewhat

panicled; fls. 1 in. long, reddish becoming yellow, the

green-tipped segms. much shorter than the slightly con-

stricted tube. Socotra. B.M. 6596. This is now held

to be the source of "Socotra aloes," long attributed to

A. succolrina.
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AAA. Lv. rather numerous, spirally arranged on a length-

ened St., acute or pungent. (27-39.)

B. The Ivs. rather separated, not armed on the back.

c. St. weak: Ivs. thin, finely prickly on the margin, dis-

tinctly separated, with perfoliate striate sheaths:

inf.. short, racemose.

27. ciliaris, Haw. St. elongated, scrambling, more
or less verticillately branched: Ivs. elongated lanceolate,

striate, coarsely white-denticulate, spreading, about
1 x3-6 in.: infl. &-8 in. high; fls. \ys in. long, bright

red, the greenish segms. much shorter than the cylindri-
cal tube; stamens little protruding. Cape. Salm, Aloe

25, f. 1. Berger 9, 97. Henslow, S. Afr. PL p. 269.

Varies into a smaller-lvd. form with nearly entire

If.-bases and smaller fls., var Tidmarshii, Schoenl.,
and a form with broader Ivs., var Fl&naganii, Schoenl.

Hybrids: A.xde Lxtii, Radl. (A. ciliaris xsuccotrina).

28. striatula, Haw. (A. Macbwanii, Baker. A.

inirnntiaca, Baker). Resembling A. ciliaris: Ivs. longer,

narrowly triangular, minutely denticulate: fls. from
reddish becoming yellow or orange, with longer segms.
and long-protruding stamens. Cape. Monatsschr. f.

Kakteenk. 16, p. 4. Berger 99, 100.

cc. St. stouter: Ivs. rather fleshy and close: infl.

taller, panicled.

29. Hildebrandtii, Baker. St. slender, elongated:
Ivs. lanceolate-attenuate, 2 x 6-9 in., somewhat thick,

glaucous, sometimes white-blotched as are the short

sheaths, with rather small yellow marginal teeth: infl.

\ l/L ft. high, nearly sessile; fls. 1 in. long, red with
more or less yellow- or green-marked segms. about

equaling the somewhat constricted tube. Trop. Afr.

B.M. 6981. Berger 104.

30. inermis, Forsk. (A. Luntii, Baker). St. short:

Ivs. recurved-spreading, gradually narrowed, 2 x 12 in.,

fleshy, very pale green or reddish, blade and sheath
mottled with white at least when young, entire: infl.

2-3 ft. high, open; fls. 1 in. long, rosy, with green-
lined yellowish segms. shorter than the somewhat con-
stricted tube. Arabia. B.M. 7448. Berger 105.

BB. The Ivs. more fleshy, with short, nearly concealed
sheaths: infl. often panicled.

c. Racemes elongated: Ivs. not armed on back.

31. Kirkii, Baker. St. short: Ivs. crowded, lanceo-

late-acuminate, 2 x 9-12 in., somewhat thick, glossy,

green or reddish, with rather coarse confluent reddish

marginal teeth: infl. 2 ft. high; fls. 1J^ in. long, light
red with yellowish base and greenish segms. shorter than
the cylindrical tube. Zanzibar. B.M. 7386.

cc. Racemes short: Ivs. more or less armed on back as
well as margin.

D. Erect: Ivs. elongated.

32. sororia, Berger. Lvs. elongated, triangular,
2J^ x 18 in., dull green, brown-striate, with variable
whitish marginal teeth alternately larger and smaller:

infl. about 2 ft. high; fls. 1J^ in. long, light red, with

segms. longer than the tube. Cape.

DD. Prostrate: Ivs. short and broad: infl. often forked.

33. mitriffirmis, Mill. (A. xanthacdntha, Salm-Dyck).
Fig. 172. Lvs. upcurved, ovate, acute, 2-3 x 4-6 in., glau-
cous, somewhat prickly toward the tip beneath, with

large and strong yellow or brown marginal teeth:
infl. 1 ft. or more high; fls. 2 in. long, bright red with

recurving, paler, nearly distinct segms. Cape. DC., PI.

Gr.99. B.M. 1270. Salm, Aloe 24. f. 3. Berger 108.

Very polymorphic, the broad-lvd. typical form, with
dorsal teeth on the keel only, varying into a form with
smaller marginal teeth, those on the back continuing to
the apex, var pachyphylla, Baker; another, in which
they stop short of the apex, var. xanthacantha, Baker
(A. xnnlhacdntha, Willd.), Salm, Aloe 24, f. 4; and a

third with acuminate Ivs., var. Commelinii, Baker

(A. Commelinii, Willd. A. mitriformis humilior, Haw.),
Salm, Aloe 24, f. 5: narrower-lvd. forms with short

and broad yellow teeth, var. flavispina, Baker (A.

flavispina,, Haw.), Salm, Aloe 24, f. 2; or long subu-
late white teeth, var. albispina, Berger (A. albispina,

Haw.): and a variant of the type with scattered teeth

over the back of the broad Ivs., var. spinuldsa, Baker

(A. spinuldsa, Salm), Salm, Aloe 24, f. 6. Berger
109.

34. nobilis, Haw. (A. mitriformis spindsior, Haw.).
Lvs. lance-deltoid, 2 x 4-6 in., green, somewhat prickly
toward the tip beneath, with large, strong, confluent,
white marginal teeth: infl. 2 ft. high; fls. 1}^ in. long,

red, with recurving distinct segms. Cape. Salm, Aloe

24, f. 7. Berger 109.

172. Aloe mitriformis. (No. 33)

35. distans, Haw. (A. mitrxformis angustior, Lam.
A, perfoliMa brevifplia.

Ait. A. brevifolia, Haw. A.
mitriformis brevifblia, Sims. A. mitriformis humilior,
Willd.). Branched and prostrately spreading: Ivs.

ascending, broadly ovate, acute, 2 x 3-3 J^ in., glaucous,
somewhat mottled below and prickly toward the tip
beneath, with strong, dark-tipped yellow marginal
teeth: infl. 1J^ ft. high; fls. 1% in. long, red, with re-

curving greenish segms. about as long as the cylindrical
tube. Cape. Salm, Aloe 24, f. 1. B.M. 1362. Berger
107.

AAAA. Lvs. numerous, elongated, succulent, acute or pun-
gent, spirally crowded at end of the prominent,
sometimes tall trunk. (36-49.)

B. Stamens scarcely protruded: fls. narrow: Ivs. smooth.

c. Trunk scarcely 4 fl- high: infl. usually racemose.

36. succotrina, Lam. (A. soccotrlna, DC. A. perfoli-
ata soccotrlna, Ait. A, socotrina, Steph. & Church. A.

vera, Mill.). Scarcely cespitose, the dichotomously
branched st. at length 3-4 ft. high: Ivs. falcately up-
curved, gradually narrowed, pale or glaucous, some-
times white-blotched toward the base, lj^-2x 15^-20
in., the margin serrate with small connate white prick-
les: infl. 2 ft. high; fls. 1J in. long, light red, the
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distinct segms. green-nerved. Cape. DC., PL Gr. 85.

Salm, Aloe 22, f. 1. B.M. 472. Stephenson & Church-
hill, Med. PL 110. Berger 113. Varies in a form with
more armed, broader, shorter and straighter Ivs., var.

sazigena, Berger.

37. purpurascens, Haw. (A.sinuata, Thunb.? A. per-

foliata purpurdscens, Ait. A. socotrina purpurdscens, Ker.
A. rambsa, Haw.). Cespitose, nearly acaulescent: Ivs.

upcurved, gradually tapered, green, sometimes more or
less striate, and white-dotted on the back below,
2J^ x 18-20 in., the margin with moderately long con-
nate hooked purplish teeth: inn. 3 ft. high; fls. 1J^ in.

long, light red, the distinct segms. paler and green-
nerved. Cape. Salm, Aloe 22, f. 2. B.M. 1474.

Berger 113. Winkler, Pharm. Waarenk. 182.

cc. Trunk finally 10-20 ft. high: not cespitose.

D. Inf.. a simple or forked raceme.

38. arborescens, Mill. (A. perfoliata arborescens,
Ait. A. arbbrea, Medikus. A.fruticdsa, Lam.? Catevdla

arborescens, Medikus. A. arborescens Mitteri, Berger).
Trunk simple, finally 10-15 ft. high, clothed at top with
the withering Ivs.: Ivs. sinuately spreading, gradually

narrowed, dull green, 2 x 24 in., the repand margin
with rather long cartilaginous white prickles: infl.

elongated; fls. about 1J^ in. long, red, with distinct

segms. Cape(?). B.M. 1306. Hot. Repos. 468. Berger
115. Varies into numerous forms: green-lvd., with
shorter trunk and long Ivs., var. Ucrise, Berger (A.

Uarix, Terr.), Salm, Aloe 26, f. 3. G.W. 10, p. 13.

Berger 116, 117; or shorter Ivs., var. viridifdlia, Berger,

Berger f. 117; or glaucous or blue-lvd., with branched

infl., var. natalensis, Berger (A. natalensis, Wood &
Evans), Berger 115; or simple infl. with normal fls.,

var. frutescens, Link. (A. frutescens, Salm-Dyck),
Berger 120; or fls. 2 in. long, var. pachythyrsa, Berger.
Berger 118, 119.

39. pluridens, Haw. (A. Atherstdnei, Baker). Trunk
unbranched, finally 8-10 ft. high: Ivs. as in the pre-

ceding but glossy and somewhat striate, 2}^ x 16 in.:

infl. branched; fls. 1^ in. long. Cape. Berger 121.

DD. Infl. a, candelabrum-like forking panicle, with

upcurved nearly sessile fls.

40. africana, Mill. (A. africana angustior, Suns. A.

Bolusii, Baker. Pachydendron africdnum, Haw. P.

principis, Haw. P. angustifdlium, Haw.). Trunk sim-

ple, finally 20 ft. high: Ivs. few, rather separated, sin-

uately spreading or recurved, triangular-oblong, glau-

cous, 2j^-3 x 20-24 in., with rather large triangular

horny marginal teeth: infl. 2 ft. high; fls. 1^ in. long,

yellow, with segms. shorter than the oblong tube. Cape.
Salm, Aloe 27, f. 2. B.M. 2517. Berger 128.

41. candelabrum, Berger, differs chiefly in having
the fls. red. Cape.

BB. Stamens much longer than the rather ample short

perianth: not cespitose.

c. The Ivs. smooth, toothed: infl. racemose or forked.

42. rubroviolacea, Schweinf. Not branched, scarcely
3 ft. high: Ivs. spreading, acuminately triangular,

purplish-pruinose, 4x24 in., the reddish margin with
rather distant curved dark-pointed moderate teeth:

infl. often forked, 2 ft. high; fls. IJi in. long, light red,
the segms. rather longer than the tube. N. Afr. B.M.
7882. Berger 122, 123. Hybrids: A. rubroviolacea x
A. supralsevis.

43. Salmdyckiana, Schult. Branching, low: Ivs.

arcuately spreading, gradually tapered, glaucous,
3 x 30 in., the yellowish margin with rather large car-

tilaginous teeth : infl. 2-3 ft. high, paniculate ;
fls. 1 J-l Ji

in. long, red, the green-tipped segms. nearly distinct.

S. Afr. Salm., Aloe 27, f. 1. Berger 125, 126.

Varies in a less dense form with stouter trunk, var.

fulgens, Berger (A. fulgens, Tod.), Tod., Hort. Pan.

33. Hybrids: A. x Winteri, Berger (A. Salmdyckiana x
A. arborescens frutescens), A. xVarvdrii, Borzi (A. Salm-
dyckiana xA. cxsiaf).

44. drepanophylla, Baker. Trunk slender, simple,
9-12 ft. high: Ivs. very narrowly lanceolate-attenuate,
glaucous, 1-1 J^x 24-36 in., the cartilaginous margin
minutely denticulate: infl. \% ft. high; fls. scarcely
1 in. long, from red becoming whitish, green-lined,
with nearly distinct segms. Cape. Berger 127.

45. speci&sa, Baker. Taller, 18-25 ft. high, branch-

ing: Ivs. very numerous, spreading, gradually tapered,

blue, the rosy margin with minute prickles: fls. 1J^
in. long, from rosy becoming whitish, green-nerved,
the segms. about equaling the tube. N. Afr. Berger 124.

cc. The Ivs. often armed on one or both faces, toothed:

st. nearly simple: infl. paniculately forked.

46. supralaevis, Haw. (A. Galplnii, Baker. Pachy-
dendron supralssve, Haw.). Not branched, 3-6 ft. high:
Ivs. numerous, upcurved, lanceolate, glaucesccnt,
4-6 x 20-30 in., prickly on the back only, the marginal
teeth rather large, reddish brown: infl. 3 ft. or more
high; fls. 1-1 J/6 in. long, red-orange, becoming yel-

lower, with segms. longer than the tube. Cape. Salm,
Aloe 27, f. 6. Berger 129, 130. Varies in a form with
few if any prickles on the backs of Ivs., var. erythro-

carpa, Berger. Berger 130.

47. ferox, Mill. (A. perfoliata ferox, Ait. A. muricdta,
Haw. A. horrida, Haw. A. pseudoferox, Salm-Dyck.
A. subferox, Spreng. Pachydendron ferox, Haw. P.

pseudoferox, Haw.). Exceptionally forked, 3-10 ft.

high: Ivs. numerous, curved, lanceolate, glaucous, be-

coming reddish, 4-5 x 28 in., more or less prickly on
both faces, the purplish margin with rather large red-

brown teeth: infl. 4 ft. high; fls. \% in- long, greenish

yellow, with smoky-tipped segms. longer than the

rather narrow tube. Cape region. B.M. 1975. Berger
131, 132. Salm, Aloe 27, f. 5. Varies in a whiter-lvd.

form with brighter yellow black-tipped fls., var. xan-

thostachys, Berger.

ccc. The Ivs. smooth, prickly^margined: trunk very large,

dichotomously branched, not cespitose: infl. tri-

partite.

48. dich6toma, Linn. (Rhipidodendron dichdtomum,
WilkL). Stout flat-topped tree, 25-30 ft. high, repeated-
ly forked as in Dracxna Draco: Ivs. nearly flat, recurved-

spreading, lanceolate, glaucous, 2-3 x 6-10 in., the yel-
low-brown margin minutely prickly: infl. 1 ft. or more
high; fls. very stout, 1J^ in. long, yellow, with broad,

nearly distinct segms. Cape. G.C. 1873, p. 712; 1874,

p. 567. Berger pi. 1. and f. 135. Varies in a smaller-

fid, form with shorter stamens, var. montana, Berger
(A. montana, Schinz).

49. Bainesii, Dyer. Large flat-topped tree, 30-60
ft. high, copiously branched: Ivs. concave, recurved-

spreading, elongated, green, 2-3 x 24-36 in., the pale
margin with rather small teeth: infl. 1 ft. or more high;
fls. !%-!% in. long, yellowish red, with segms. shorter

than the tube. Cape region. G.C. 1874, p. 568. B.M.
6848. Berger 136, 137. Varies in a broader-lvd. form
with minute marginal prickles, var. Barberae, Baker

(A. Bdrberx, Dyer. A. Zeyheri, Hort.), G.C. 1874,

p. 568.

AAAAA. Lvs. rather few, strictly oblong, succulent, 2-

ranked, minutely prickly near the very obtuse tip

only: st. stout, evident: infl. unbranched; fls.

oblong; stamens scarcely protruded.

50. plicfitilis, Mill. (A. dteticha plicdtilis, Linn. A.

linguiformis, Linn. A. flabellifdrmis, Salisb. Kumara
disticha, Medikus. Rhipidodendron dlslichum, Willd. R.

plicdtile, Haw.). Somewhat repeatedly forking, 3-10 ft.

high, not cespitose: Ivs. flat or 2-edged as in Gasteria,

ascending, glaucous, 1-1^x8-16 in., the narrow car-

tilaginous margin minutely somewhat denticulate
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upward: infl. 1-3 ft. high; fls. 1^2 in. long, red,
with segms. scarcely equaling the tube. Cape. B.M.
457. DC., PI. Gr. 75, Jacq., Schoenbr. 423. Salm,
Aloe 28, f. 2. Medic. 4. Berger 139, 140.

.4. Cdmeronii. Hemsl Fls. almost cinnabar-red, passing into yel-
low toward the top. E. Trop. Afr. B.M. 7915. -A. Campylo-
ripAon, A. Berger. Pale yellow fls. E. Trop. Afr. A. Chabaudii,
Schoenl. Allied to A. stricta. Lvs. bordered with small prickles;
(inter scgms. of fls. pale brick-red with whitish wings 'at apex.

Trop Afr G.C. III. 38:102. A. dec&ra, Schoenl. A dwarf spe-
cies having red fla. tipped with green. S.Afr. G.C. 111.38:3865.
A. Ldstii. Baker. Fls. pale yellow, greenish at top. Zanzibar. A.

Iniiflbra, Hort. Very lax arrangement of fls. which are orange-red
in lower part and yellow at apex. Cape Colony. G.C. III. 39:

130, desc. A. itarUMi, A. Berger. Extremely spiny Ivs. and
nearly horizontally spreading fl. -spikes. British Bechuanaland.
A. Orpenz, Schoenl. Lvs. lined with white spots and markings
on both surfaces: fls. red, tipped with white. S. Afr. G.C. III.

38:3865. A. patlidifldra, A. Berger. A stemless plant: Ivs.

armed on margins with sharp spines: fls. pale flesh-color. S. Afr.

B.M. 8122. .A. ptndens. A shrubby species: fls. drooping, dull

yellowish red. S. Arabia. B.M. 7837. A. rubroliUea, Schinz. Un-
oranched st. 8 ft. high or more: Ivs. armed or margins with brown
deltoid and somewhat hooked spines: fls. bright red. Trop. S. W.

WILLIAM TRELEASE.

ALONSOA (Alonzo Zanoni, Spanish official at

Bogota). Scrophulariacex. ALONSOA. Tropical Ameri-
can plants, cultivated as annuals in the open, or

grown for the attractive winter bloom in pots.
Flowers showy:

plant of good habit:

corolla very irreg-
ular and turned
upside down by the

twisting of the
pedicel, bringing
the larger lobe up-
permost ;

stamens 4 :

Ivs. (at least below)
opposite or in 3's.

About adozen
species, many of

which have been in

gardens at one time
or another.

Alonsoas are ten-

der, and need pro-
tection from frost.

Seeds arc usually
started under glass
in the North,
although plants
bloom well from
seeds sown directly
in the open. Use

only finely prepared
soil. For winter

bloom, plants are

propagated by cut-

tings or seeds, the
latter being sown in

late summer. 173. Alonsoa incisifolia. (XK)

incisifdlia, Ruiz & Pav. (A. urtiaefAlia, Steud.
Celsia urticsefolia, Sims, B.M. 417). Fig. 173. About
2 ft. high, erect: Ivs. ovate to oval-lanceolate, long-

stalked, deeply cut-toothed: fls. nearly )^in. across,

very irregular (somewhat hood-shaped), scarlet, with

protruding organs, on slender axillary peduncles;
upper limb of corolla 2-4 times longer than calyx;
antliers 2-3 times shorter than filaments. Also a white-
fld. variety. Peru. A greenhouse shrub.

Warscewiczii, Regel (A . incisifdlia var. Warscewczii,
Boiss. A. yrandiflora, Hort. A. compdcta, Hort.). Fls.

large, the plant herbaceous or nearly so and treated as
a garden annual: Ivs. cordate or cordate-lanceolate,
double-toothed: calyx-lobes blunt; upper lobes of

corolla 4-5 times as long as calyx, and anthers 3-4 times
shorter than the crooked filaments, the fls. light cinna-
bar-red or scarlet-red (and a white variety). Peru.

Apparently the commonest alonsoa in gardens, 2-3 ft.,

readily grown from seeds as a hall-hardy subject; July
till autumn; useful also for winter bloom. Plant very
bushy, with mostly reddish brown branches.

acutifolia, Ruiz & Pav. (A. myrtifblia, RoezI). Plant
stout but bushy, 20-30 in.: Ivs. broad-lanceolate,

sharply simple-toothed: pedicels single, glandular
hairy (as also the calyx) ;

fls. larger than A. Warscewiczii,
the limb or lip 3-4 times as long as the calyx; anthers

long, several times exceeding the filaments; color of fls.

cinnabar-red. Peru. Var. Candida, Voss (A. albiflbra,

Hort.), fls. white. Grown as a garden annual, and also

in pots for winter bloom.

linearis, Ruiz & Pav. (A. linearifdlia, Steud. A. lini-

flbra, Hort.). Plant bushy and much branched, 12-20

in.: Ivs. linear, pointed, entire or finely toothed, often

fascicled or crowded: fls. scarlet. Peru. Var. gracilis,

Hort. (A. pumila, Hort.), is a smaller graceful form.

Cult, as garden annual and also in pots indoors.

A. caulialata, Ruiz A Pav. Lvs. less cut than in A. incisifolia:

fls. smaller: st. 4-angled. Peru. A. intermedia, L.B.C. 1456=A.
linearis. A. KnifdKa, Roezl. Plant 1 H ft. or less high: Ivs. lanceo-

late or narrower, entire: fls. bright scarlet. Peru. A. Mdthewsii,
Benth. Lvs. lanceolate, toothed: fls. scarlet, in terminal racemes.

Peru. Greenhouse. L H B
ALOtSIA: Lippia.

ALPINE PLANTS. In gardening, a term used to

designate those plants that thrive in imitated alpine

conditions, in cool places of short-growing season and
abundant cold-water supply in the growing and bloom-

ing period, and soil conditions approaching those of

mountains; in practice, alpine-gardening is a form of

rock-gardening.
The cultivation of alpine plants in some parts of

the United States must always be attended with dif-

ficulty. Wherever, as in the coastal plain region of the
Atlantic seaboard, the summers are long, dry and hot,
it is almost impossible to cultivate many of the most
desirable alpines.
A study of the natural environmental habitats of

alpines is the very best way to arrive at really valuable
ideas upon their cultivation. Excluding all those alpines
of apparently little definite habitat preference, such as

the snowdrop, daffodil, poet's narcissus, trailing myrtle,
Christmas rose, and Scotch pink, all of which are true

alpines, but also tolerant of quite ordinary garden con-

ditions, there is a large class, some hundreds of species,
that will grow only in situations approximating their

native habitat. These plants, some of which are per-

haps the most beautiful flowers in cultivation, grow
usually in a region haying long, rigorous winters, a

growing season averaging 100 to 120 days, and a
constant supply of moisture which, on account of its

source in the snow above the vegetation-line, is always
nearly ice-cold.

It is true of most of these alpines that they grow
among the rocks, and, as we shall see presently, this is a
factor that must be reckoned with. Many of them
grow in the open sun and are exposed to violent, often

bitter, winds. Others again are on north-facing slopes,
where the sun rarely, if ever, reaches them. A partial
list of alpines given below will show the preference of

some of the more common species with regard to the

exposure to sunlight.

Localities in the United States and Canada where alpine
gardens may be tried with a fair measure of success,

One of the basic requirements of most true alpines is

a short growing season. The Atlantic seaboard from
Nova Scotia southward, east of the "fall line" (the

flat, usually somewhat sandy, regions between the
eastern fringe of the Alleghanies and the sea, such as
southern Long Island, southern New Jersey and all

south of it except parts of Virginia, North Carolina,
South Carolina, and Georgia), has an active growing
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season of 170 days and upward. This is computed
by adding the days from the last frost of spring to the
first frost of autumn. At New York, the season is 210

days, at Philadelphia, 220 days, and of course constantly
increasing southward.
On account of this long growing season and also

because of the dry, hot character of the winds, it is

almost impossible, without great expense, to main-
tain an alpine garden in this region. The same is true
of the coastal part of the Pacific coast, and in the Missis-

sippi Valley up to about St. Louis. This is, of course,

174. Arrangement in a rock-garden
to insure sub-irrigation.

a general statement, and peculiarly favorable local con-
ditions within the areas specified may be found, where
the attempt can be made. But it is extremely doubtful
whether any really good alpine garden can be maintained
within this area permanently without a great mainte-
nance expense, in the way of constantly supplying new
plants, keeping the garden regularly cooled down by
water and the like.

As one goes back from the coast, even a few miles, there
is a marked change in the climate, and particularly
noticeable is the constantly diminishing length of the

growing season. Near Hartford, the Highlands of the

Hudson, northern New Jersey and Pennsylvania, the

growing season averages from 138 to 120 days, more or
less. As a general rule it may safely be stated that any-
where east of the Mississippi where elevations of 1,000
feet or greater are found, an alpine garden is permissible
except in the southern Alleghanies, where greater ele-

vations must be sought. This length of the growing
season is easily computed for all parts of the country, as

Indicated above; and wherever we find an active grow-
ing season of 100 to 140 days, it would be profitable
to make an alpine garden. In the East it will be found
that the short season is almost always correlated with
elevations in excess of 1.000 feet and in the West at
several times that altitude.

Position of the alpine garden.

So far as our purpose is concerned, there are three
classes of alpine plants: (a) those that require full sun-

light, (6) shadfr-mhabiting species, and (c) those that
are apparently indifferent as to exposure. To meet all

these conditions within a single garden is not always
possible, and a selection of plants must therefore bemade,
unless one is fortunate enough to have a situation that
combines these requisites. As a general rule it is better
at some distance from a dwelling, stable, or garage,
both architecturally and culturally. No class of plants
is quite so wild as alpines, and the more secluded the

garden, and the greater the suggestion of sequestered
nature the better. A screen of evergreens or other trees,
and a northward-facing slope, insuring good drainage, is

perhaps the best all-round combination that one could
desire. If the garden is at a slight elevation above the
immediate surroundings, so much the better; although
this is not absolutely essential. Southern or western

exposures are to be avoided unless the garden is at
least 4,000 feet above the sea in the East, and from
6,000 to 8,000 feet in the West. It should also be
arranged so that drainage will not be entirely down
through the soil as in ordinary gardens, but rather so

that the water can trickle from the roots of those above
to those below. This is often best attained by a judi-
cious use of rocks, which will be considered later.

Making the garden.

Having decided that one lives within the area in which
it is safe to begin the installation of an alpine collection,
the next most important consideration is to give the

plants the requisite local condition. Nearly all of them
require good rich soil, at least 18 inches deep, preferably
deeper. Even those species that grow in the crevices

of the rocks in their native habitat do so not because

they "like" such situations, but most probably because
no more favorable place is available.

In preparing the soil, it is well to remember that at

least one-third of the mixture should be fine rotted
leaf-mold mixed with equal parts of loam and sand.
The latter is quite necessary in order to insure perfect
drainage. It has been stated that some alpines will

thrive in situations that approximate our bogs in hav-

ing a high humic acid content. But most of the species
thrive where the drainage is good and the soil is sweet,
not sour.

If for no other reason than to insure perfect drainage,
it is best to construct the garden in a series of terraces

with walks of more or less irregular outline between, as
taste and convenience dictate. Avoid all semblance of

formality in the arrangement of these terraces, as

artificiality or formalism in the alpine garden are quite
the least desirable features to be sought.
The terraces, or any modification of them, are best

held in place by a more or less free use of rocks. The
placing of these requires great skill and taste, as their

purpose must be twofold to add a sense of naturalness
to the garden and to make suitable pockets in which to

grow the plants. While it is true that many alpines,
such as Thalictrum aquilegisefolium, Clematis recta,
Aconitum Lycoclonum, Digitalis ambigua, Polemonium
cxruleum, Gentiana asclepiadea, and Delphinium elatum,
with many others, can be grown without the use of

rocks, it is true, on the whole, that most alpines grow
better and seem more at home when rocks are part
of their environment. Just what part the rocks play
in the home economy of the plants is not very well

understood, but the readiness with which they conduct
the water to the roots, and their tendency to keep the
soil cool both suggest themselves as possible benefits.

For such species as Phlox Douglasii, Cassiope Mer-

tensiana, Polemonium montrosense, and all plants of

their type whose natural home is at elevations from

10,000 to 12,000 feet, care must be taken to insure almost
constant sub-irrigation of cool water. In their native

habitats, such plants have their roots constantly in

the icy water of the substratum, and any conditions
that do not approximate this will make failure almost
certain.

An arrangement for insuring this sub-irrigation is

figured in Fig. 174, diagramatically. The pocket of

soil in the rocks having been filled with the proper soil

mixture, the water may be let in at a, with a rock just
in front of the pipe to insure the water's downward
passage (d). With the bottom made water-tight by
concrete or rocks and clay, and the outlet regulated at

6, a definite water-level can always be maintained at c.

The outlet can be arranged as indicated to flow either

over the surface of the rock below or in a pipe behind
it. If the water for this plan comes from a cool spring,
so much the better. The smallest stream of water is

sufficient, as it is not the water itself with which one is

aiming to supply the plants, so much as the cooling of the

soil, rocks and atmosphere that ensues from a gentle
flow of water through and around the soil and rocks.

Such measures are not necessary for all alpines, but a
few species must be grown under condit ions approximated
by these methods. The expense of installing and main-

taining such construction, however, is relatively great,
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as compared with the simple arrangement of the rocks
in pockets, overhanging ledges, nooks, and so forth,
which is all that is required for the great majority
of alpines. A common and particularly undesirable

method of procedure is to tumble a great mass of rocks

together, usually utterly without form or definite pur-

pose except to look "artistic," then pile soil amongst
them and plant the whole mass. If the idea is constantly

kept in mind that the rocks are for use primarily, that

they are cultural necessities, and that plants naturally

grow between, and among, and often half underneath

them, then the final result is likely to be beautiful, be-

cause they are useful and have been placed with an

eye to their sole raison d'etre in the alpine garden,
which is to be a home for alpine plants.

In placing the rocks, indeed in the arrangement of

the garden generally, it is better to avoid situations in

which the drip from overhanging trees or other objects
will fall on the plants. No plants are specially bene-
fited by drip, and alpines, particularly those having
tomentose leaves, will suffer from such treatment.

Plants' for the alpine garden.

Unfortunately, very few American dealers carry
anything like an adequate stock of alpine plants, and
only the commonest and best-known species are to be
found in the American trade. This has had the effect

of restricting the popularity of alpine gardening in this

country, and, furthermore, all the alpine gardens of any
size have had to seek in Europe for the large variety of

species that constitute a well-stocked collection. Many
European firms, particularly in England and France,
have specialized in alpines. At least 1,000 species are
offered by one continental dealer alone. A common
but altogether unsatisfactory method, and one that
has resulted in numberless failures, is the attempt to

import plants direct from these dealers. The time of

transit, the highly specialized character of the cultural

requirement, of alpines, and the lack of attention dur-

ing transit, all operate to make such shipments costly
and usually unsuccessful.
The best and most satisfactory method is to buy

seeds of the plants to be cultivated. The initial cost is

less than one-fifth and the personal satisfaction in having
grown one's stock of plants more than offsets the time
spent in this work. The seeds should be imported early
in the spring or even in the late winter for those with
greenhouse facilities. Sow the seeds in pans or boxes
in a light soil of leaf-mold and sand in about equal
parts. It is best partially to shade the seeds and very
young seedlings for a few days. Pot up when the seed-

lings are stout enough to stand the
transferj which of

course, varies with different species. If it is inconveni-

ent to place them in their permanent home the first

year, they may be repotted and then the pots plunged in

ashes in the frame. With proper shading from the in-

tense sunlight, and a plentiful supply of cool water so
that the ashes are kept moist and cool, they will grow
very well under these conditions for the first year.

Many of the species can be grown always with this

treatment if one has no garden ready for them. The
shading for these frames is easily made of ordinary

plasterer's lath, the strips being placed about one
inch apart and the whole shade arranged so as to
be about 2% feet above the surface of the ground.
Of all the genera cultivated as alpines, the most

important are the gentians, saxifrages, sedums, a few
dwarf primulas and the pinguiculas. These are much
better known abroad than in North America, but many
of the best of them can be grown in this country.

Among the gentians, Correvon of Geneva classifies

them for cultural purposes as follows:

1. Calcareous-soil gentians requiring sun: alpina,
angustifolia, Clusii and Kochiana.

2. Sphagnum-moss species: bavarica, Rostanii, sep-

temfida.
3. Marshy-ground species: anguslifolia (also in group

1) asclepiadea, Pneumonanthe.
4. Peaty sand and sandstone with peat in it: alba,

Bigelovii, ciliata, frigida, Parryi, pumila, Wal-
lichiana.

,

5. Of indifferent habitat preference: brevidens, cruci-

ata, dahurica, decumbens, macrophylla, Oliveri,

Saponaria, scabra, straminea, Weschniakowi.

Among the saxifrages only the dwarf
; usually peren-

nial, kinds are grown as alpines. In moist, rocky places
in the alpine garden the following species of pinguicula
will be useful: P. vallisnerifolia, P. grandiflora, with

purple and blue flowers and P. alpina with white
flowers. P. vulgaris and P. lusitanica may be grown
in general situations in the "alp."

It is often necessary to make a definite selection of

species for a sunny or shady place, as most of our alpines
cannot be grown without reference to the amount of

sunlight. For those who can arrange only for a rather

sunny situation, in which the amount of shade is not
sufficient to keep the soil and rocks cool, the following
will be found helpful:

ALPINES FOR SUNNY SITUATIONS.

175. Alpine-gardening, good rock-work in a cool
and protected place.

NAME
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ALPINES FOR SDNNT SITUATIONS, continued.

ALPINE PLANTS

ALPINES FOB SHADY SITUATIONS, continued.

NAME
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works on the flora of the Alps, will aid in the way of

suggesting new species that may be grown. A good but

rather out-of-date book on the making and culture of

alpine gardens is A. Kerner's "Die Cultur der Alpen-

pnanzen." A useful work containing many cultural

hints is H. S. Thompson's "Alpine Plants of Europe,
with Cultural Hints.'' The first Internal ional Congress
of Alpine Gardens met at Naye, Switzerland, in 1904.

As yet nothing except administrative reports of this

convocation has been published. N. TAYLOR.

ALPfNIA (Prosper Alpinus, an Italian botanist).

Zingiberacese. Stove herbs, cultivated both for leaves

and the racemes or panicles of flowers.

Many-std. leafy plants, with ginger-Kke rhizomes: fls.

in spikes or panicles terminating the leafy sts., often

showy; calyx wide-tubular or nearly bell-form, the tube

short and the 3 points or parts erect; corolla of 3 parts;
stamens reduced to 1 pollen-bearing organ, and 1 or

more staminodia, one of the staminodia being showy and

longer than corolla and notched or toothed: fr. a 3-

celled caps. About 150 species in Polynesia, Japan,

176. Alpinia mutica.

and E. India. Some of the cult, forms have undoubt-

edly been referred to Alpinia without knowledge of the
botanical characters, and their botanical position is

therefore doubtful. Monogr. in Engler, Pflanzen-

reich, hft. 20 (1904).

Alpinia contains many handsome species, but only
a few are common in cultivation. They are tropical

plants and require a moist air and a temperature of

55 to 60 F. A mixture of two parts loam, one part
leaf-mold, and one part dried cow-manure forms an
excellent compost. While growing, they need an abun-
dance of water, and the large-growing kinds require
large pots or tubs. After flowering, allow them to rest

in heat, but do not dry them off. The plants are propa-
gated by division in the spring. A. nutans is grown for

its handsome flowers and attains a height of 12 or 13
feet. A . vittata is popular on account of its variegated fo-

liage. A. mutica has very showy flowers, but is appa-
rently little known in the trade. (Robert Cameron.)

A. Foliage striped: plants of doubtful botanical position.

vittata, Bull (Ambmum viltatum, Hort.). Lower:
Ivs. distichous, lanceolate, with pale green or creamy
yellow bars or stripes between the nerves: fls. red, in

axillary spikes. S. Sea Isls. A.F. 8:787. Gn. 4, p. 25.

albo-lineata, Hort. A plant 3-4 ft. high, with broad
bands of white and pale green on the elliptic-lanceolate
Ivs.

Sanders, Sand. St. ascending: Ivs. very short-
stalked and 5 in. or less long, 1 J4 in. or less broad, taper-
ing both ways, rich shining green, regularly and closely

striped in broad bands of white leading from the midrib
to the margin. New Guinea. G.C. III. 33:248 (suppl.).
1903. Probably a variegated form of A. Rafflesiana,
Wall.

tricolor, Sand. St. erect: Ivs. oblong-acuminate, 10
in. long, 1J in. wide, green with white or creamy yel-
low stripes. Solomon Isl. G.C. III. 33:249 (suppl.).

AA. Foliage green, not striped.

nutans, Roscoe (Zerumbet specibsum, Wendl.).
SHELL-FLOWER. Striking plant, reaching 10-12 ft.,

with long, lanceolate glabrous long-veined Ivs.: fls.

orchid-like, yellow with pink, sweet-scented, in a long,

drooping, terminal, spike-like raceme. E. Indies. G.C.
111.19:301. I.H. 43, p. 259. B.M. 1903. P.M. 13:125.
R.H. 1861:51. Fine for foliage masses, and an old

favorite. Said to grow 20 ft. high in S. Calif, in rich soil

arid with plenty of water, and to bloom continuously.

mutica, Roxbg. Fig. 176. A handsome strong spe-
cies: Ivs. very short-stalked or sessile, long-lanceolate
and pointed: fl. with large bright yellow lip veined

crimson, the outer segms. oblong and white. A. mutica,
Hook, f., B.M. 6908, is probably not the A. mutica of

Roxburgh. E. Indies. Excellent free-flowering species.

Allughas, Roscoe. Strong, 3J^-7 ft.: Ivs. sessile or

nearly so, lanceolate or linear-lanceolate, short-acumi-

nate, \]/2 ft. or less long, 3-4 in. broad: fls. small,

crowded, greenish white, the lip cuneate, pink, emar-

ginate. India. Spring.

calcarata, Roscoe. Slender, 3-5 ft.: Ivs. sessile, nar-

rowly linear-lanceolate and attenuate-acuminate: fls.

medium in size, greenish white, the lip variegated with
red and yellow on a lighter ground. India. Fall.

Many kinds of these interesting ornamental plants are likely to
find their way into choice collections. Some of them are as follows:
A. ffigantta, Blume, reported in S. Calif., very tall, even to more than
20 ft., with very large nodding panicle. A. japfmica, once cata-

logued in U. S., but not known whether it was the A. japonica of

Thunberg. A. longepetioldta, coming from W. Trop. Afr., of
robust habit, 6 ft.: Ivs. elliptic, the uppermost linear, wing-petioled:
fls. white or rose in terminal panicle, purple-spotted. A. magnifies,
Roscoe=Phfieomeria magnifies. A. Nieuwenhiiirii, Valet. (A.
borneensis. Valet.), distinct species, 4-6 ft.: Ivs. 2 ft. or less long: fls.

purple-lipped, in panicles 12 in. long: fr. large. Borneo. A.officind-
rum, Hance. Supplying the "radix Galangae minoris" of pharma-
cists, once used as an aromatic stimulant by Arabs and Greek.":
rhizome thick, creeping, the st. tuberous at base: Ivs. narrowly
lanceolate, long-acuminate: fls. white in simple spike, the lip red-
nerved. China. B.M. 6995. A. pimtita. Hook. f. Lvs. from root-
stock, 6 in. or less, on petioles 24 in.: fls. in short spike, 1 in. long,
pink, the lip recurved, on a very short scape. China. B.M. 6832.
A. Schumanniana, Valet. (A. flmbriata, Gagn.). 3-5 ft.: Ivs. lanceo-
late, 18 in. long, 1 '

^ in. broad: fls. purple in spikes, handsome.
Formosa. A. zingiberina. Hook. f. 4-5 ft.: Iva. oblanceolate, ob-
long, cuspidate, 12 in. or less long, 3 in. broad: fls. greenish, the lip
white veined crimson, in panicles. Siam. B.M. 6944.

L. H. B.

ALSEUOSMIA (alsos, grove, and euosme, fragrance).

Caprifoliacex. A group of 4 species of tender New
Zealand shrubs, usually glabrous. Lvs. alternate or

opposite, with minute tufts of hair in the axils of the
veins beneath: fls. fragrant, green or red, axillary,

solitary or in clusters; corolla tubular or funnelform:
fr. a purple, many-seeded berry. Perhaps not cult,

outside botanic gardens.
A. macrophytta, A. Cunn. NEW ZEALAND HONEYSUCKLE. 6-10

ft.: Ivs. 3-6 in. long, elliptic or oblanceolate, acute, serrate, or en-
tire, petiolate: fls. in small axillary clusters, drooping, 1 H in. long,
creamy with dull red streaks; corolla lobes recurved, toothed, the
tube cylindric. B.M. 6951.

j^ TAYLOR
ALSIKE: Clover and Trifolium.

ALSiNE (Greek for grove, where some species grow).
Caryophyllacese. A few species of Alsine are in the

market, mostly for rock-gardening. There is much dif-

ference among botanists as to the standing of the genus
Alsine. Some persons reier it to Arenaria, others make
it a tenable name to replace Stellaria, and Pax in

Engler and PrantFs Pflanzenfamilien retains it for
about sixty species, mostly in the temperate and cold

parts
of the northern hemisphere, and distinguishes

both Arenaria and Stellaria; for the purposes of this

Cyclopedia it seems to be desirable to follow the Index
Kewensis disposition; and the few cultivated species
are therefore accounted for under Arenaria.
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177. Pinna of Alsophila
australis

ALSOPHILA (Greek, grore-loi'ing) . Cyatheaceae . Tree

ferns, grown in choice large conservatories, and in the

open in warm countries.

Alsophilas have simple or forked free veins, round

sori, and no indusia. Numerous species are found in the

tropical regions of both

hemispheres. The species of

Alsophila are very similar in

appearance to the tree ferns

placed in the genus Cyathea
and are probably not gener-
ically distinct.

Of the different species of

alsophila, only one is in gen-
,
eral commercial use. A . aus-
tralis is a very graceful and
rapidly growing tree fern,
with finely divided fronds of

a pleasing shade of light

green, with the
stipes thickly

covered with light brown,
hairy scales. It is grown from

spores, which can be obtained

only from old and large

specimens, and which, like

the spores of most commer-
cial ferns, will germinate very
freely if sown on a compost
consisting of finely screened

soil, leaf-mold and sand in

equal parts. To develop a

good crown of fronds in old specimen plants which may
look starved, the stem may be covered to any thick-

ness consistent with good appearance with green moss,
which may be attached with thin copper wire, and

which, if kept continually moist, will soon be thickly
covered with fine roots. Alsophilas should be grown
in a temperature of 60 F., and the soil should
never be allowed to become very dry. (Nichol N.
Bruckner.)

A. Lvs. bipinnate; rachises merely fibrillose.

Rebeccas, F. Muell. Lvs. ample, from 8 in. or so

high; pinnae 12-15 in. long, with 20-30 pinnules on
each side, which are 2-3 in. long and serrate or crenate

throughout. Austral. G.Z. 28, p. 2.

AA. Lvs. tripinnatifid or tripin-

nate; rachises armed with

spines.

B. Segms. long, strongly curved;

pinnules tapering to a slen-

der point.

excelsa, R. Br. Lvs. coriace-

ous, with more or less woolly
rachises; pinnae 6-10 in. wide,
with crowded pinnules, which
are provided with about 20

pairs of segms. which are strongly curved
and more or less enlarged at the ends.

Norfolk Id. and Austral. Said to have
a trunk 60-80 ft. high.

Codperi, F. Muell. Smaller than the
last: rachises with pale brown scales;

pinnae spear-shaped, with linear pinnules
4-5 in. long. Queensland.

lunulata, R. Br. Lvs. rather thick,

herbaceous, from smooth rachises; pin-
nules close, 5-6 in. long, with 20-30

pairs of segms., which are finely serrate

throughout. .

BB. Segms. \fan. or less long.

australis, R. Br. Fig. 177. Rachises
straw-colored ;

Ivs. ample, with primary
pinnae 18 in. long, 6-10 in. wide; pin- 178. Alsophila oligocarpa.

nules deeply pinnatifid, with segms. broadest at the

base, ovate-oblong and sharply serrate. Tasmania and
Austral.

ferpx, Presl. (A. aculeala, J. Smith). Rachises brown-
ish: pinnae 12-18 in. long; pinnules narrow, 3j-4

in. long,
J^-p^in. wide, with 15-18 pairs of segms. which are nar-
row and slightly serrate. Trop. Amer.

AAA. Lvs. quadripinnalifid.

oligocarpa, Fee. Fig. 178. Rachises smooth, grayish

straw-colored; pinnules lJ^-2 ft. long, the segms. ligu-

late, deeply pinnatifid, with blunt lobes; sori median,
4-6 on the lower lobes. Colombia.

A. Baroiimba, Hort. Recently intro. Not so elegant as A. Loube-
tiana, but of interest for its majestic dimensions. Congo Free
State. A. congotnsis, Hort. Large, handsome fronds, with prom-
inent yellow midrib: pinnse deeply and regularly cut. A. incAna,
Hort. A magnificent tree fern with black spiny petioles. Congo.
R.B. 34:172, A. LoubetiAna, Hort. A decorative tree fern with
broad Ivs.: rachia hairy brown. S.H. 4:453.

L. M. UNDERWOOD.
R. C. BENEDICT.!

ALSTONIA (Dr. Alston, once professor of botany at

Edinburgh). Apocyndcex. Two trees of this genus are

introduced in southern Florida and southern California

for outdoor planting.
Corolla-tube cylindrical, usually swollen at the base,

the parts spreading, usually twisted in the bud; an-

thers inclosed in the tube. Between 30 and 40 species
of trees or shrubs of E. India and Austral., with small

white fls. in terminal cymes, and simple entire Ivs.

in whorls or opposite. A. scholaris, R. Br., is the devil-

tree or pali-mara of India, the bark of which is medici-

nal. Trees yield caoutchouc.

macrophylla, Wall. A tall tree, with milky juice:
Ivs. 6-12 in. long, 2J^-3 in. wide, oblanceolate orelliptic-

lanceolate, obtusely acuminate, nerves 16-20 pairs:

cymes numerous, the fls. small; corolla-tube glabrous,
the throat villous; ovary glabrous. Malaya.

scholaris, R. Br. Tree, 50-90 ft.: Ivs. 4-8 in. long,
1-1 Yi in. wide, coriaceous, usually 47 in a whorl,

obpvate or elliptic-oblong, white beneath; with 30-60
veins: fls. pubescent, subcapitate, ovary hirsute.

Wight Icones Ind. Or. 2:422. Rheede Hort. Malab.
1:45. Intro, by Montarioso Nursery, Santa Barbara,
Calif., in 1910. Tropics. N. TAYixm.f

ALSTRCEMERIA (Baron
Alstro?mer, friend of Linnaeus).

Amarylliilacex. ALSTREMERIA.
Coolhouse and stove plants,
with tuberous roots, treated as

bulbs; and some of them also

grown in the open for sum-
mer bloom.

Showy tall or slender plants
with the red, purple or yellow
blossoms in simple or com-

pound umbels terminating the st.: fls.

small (2 in. or less long), comparatively
narrow, with 6 segms., parted nearly or

quite to the ovary, often irregular; stamens

mostly declined; stigma 3-cleft; sts. slender

and leafy, weak, or even disposed to climb,

arising from a root of thickened fibers.

Perhaps 50 species
in S. Amer. There are

garden hybrids. The alstremerias are not

now very much grown. Monogr. by Baker,
Handbook of the Amaryllidea?.
Some of the alstremerias have survived

the winters in Washington of late years

only when a heavy mulch has been given,
as A. auranliaca and its form A. aurea, A.

chilensis and its forms. Evidently among
the hardiest are A. brasiliensis and A.

pulchella, although some of the others have
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not been tried. For outdoor planting, alstremerias are

at their best in a partly shaded position, and at

all times during their growth the roots must have an
abundance of water. In fact, there is little use in

attempting their cultivation out-of-doors when these

conditions cannot be given. In colder climates, the al-

stremerias can be grown very successfully by planting
out in spring, and, as soon as they die down, lift, and

keep over winter in a place from which frost is excluded.

An annual lifting, or, when grown in pots, an annual

shaking-out, should be given, because they increase to

such an extent that the younger and smaller crowns are

apt to take the nourishment from the large flowering
crowns. The largest ones ought to be separated from
the smaller ones, and either grown in pots or planted
outside when the proper time arrives. In this way the

genus will become much more popu-
lar than it now is. either for cutting
or for the decoration of the border.

The best soil is largely composed
of vegetable humus; when this is

not to be had old well -decayed
cow- or stable-manure should be

incorporated with the soil. When
they are planted outside, the tubers

should be put deep in the ground,
and the soil should be well worked
for at least 15 inches. The tubers are slightly

egg-shaped, attached to a common stem; the
roots are from the ends of the tubers, and
also from near the growing points of the
crowns. For greenhouse work one of the
best is A. Pelegrina var. alba. The roots may
be potted up in autumn in large pots, and
treated as other tender late winter tuberous
or bulbous plants are treated. See Bulbs.

Some of the Van Houtte hybrids are extremely
pretty, but, with the others, they are rather

unsuitable for pot culture, owing to the

peculiar formation of the roots. The species
are easily raised from seeds, which should be
sown rather thinly in deep pans, and allowed
to remain without pricking off or shifting for

the first season; also by division of the roots.

(G. W. Oliver.)
INDEX.

alba, 3.

aurea, 5.

aurantiaca, 5.

bicolor, 8.

brasiliensis, 6.

caryophyHacea, 8.

chilensis, 2.

Flos-Martinii, 8.

heemantha, 4.

ffookeri, 8. pulchra, 8.

Ligtu, 8. quillotensis, 3.

lutea, 5. revoluta, 10.

niveo-marginata, 7. Simxii, 4.

Petegrina, 3. sulphured, 7.

peruviana, 7. ligrina, 7.

psittacina, 1. versicolor, 7.

pulchella, 14. violacea, 9.

179. Alstrcemeria pul-
chella. (X>i)

A. Lvs. of fl.-st. (or scape) broad, oblong or oblong-
spatidate.

1. pulchella, Linn. f. (A. psittacina, Lehm.). Fig. 179.

Sterile st. a foot or less long, with aggregated petioled

lys.: flowering st. 2-3 ft., with scattered Ivs. : fls. in a
simple umbel, on pedicels 1-1K in- long, long funnel-

shaped, the segms. unequal, dark red and tipped with

green and spotted inside with brown; stamens nearly as

long as limb. Brazil. Fig. 179 is of the A. psittacina,
B.M. 3033. An old garden plant.

2. chilensis, Cree. CHILIAN LILY. Stout, 2-4 ft. : Ivs.

scattered, obovate or spatulate, or the upper becom-
ing lanceolate, twisted at the base, fringed, somewhat
glaucous: fls. large, rose or red (or varying to whitish),
the two lower segms. longer and straighter; umbel with
5 or 6 2-fld. peduncles. Chile.

AA. Lvs. of fl.-st. lanceolate (at least the lower ones).

B. Fls. purplish or red.

3. Pelegrina, Linn. Fl.-st. stout, a foot or less high:
Ivs. about 30, thin, ascending, 2 in. or less long and J^in.
or less wide: fl. 2 in. or less long, lilac, the outer segms.

broad and cuspidate, the inner ones spotted red-purple:
umbel few-rayed, normally simple, but becoming com-

pound in cult. Also a pure white variety (A. alba,

Hort.). A. quillolensis, Hort., is a robust cult. form.

Chile. B.M. 139. Gn. 46, p. 472. L.B.C. 13:1295.

4. haemantha, Ruiz & Pav. (A. Simsii, Spreng.). Fl.-

st. 2-3 ft.: Ivs. crowded and thin, somewhat stalked,
31 in. long and i^in. or less wide, the upper becoming
linear, glaucous beneath: fls. 2 in. or less long, bright
red tipped green, the inner ones with red-purple spots
on a red-yellow ground; umbel very compound, the

branches 4-6 in. long. A white-fld. variety is cult.

Chile. B.M. 2353 (as A. pukhetta).

BB. Fls. yellow or yellowish.

5. aurantiaca, Don (A. aurea, Hort.). Fl.-st. 2-4 ft.

high: Ivs. nearly 50, thin, some-
what petiolate, slightly glaucous
below, 3-4 ft. long and Hm - wide:
fls. 10-30, in a compound umbel,
the perianth bright yellow, outer

segms. tipped green and inner ones

spotted brown. There is a form
with pale, unspotted fls. Chile.

B.M. 3350 (as A. aurea). Gn. 26:

540. A. lutea, Hort., is probably a
form of this species.

6. brasiliensis, Spreng. St. 3-4 ft.: Ivs.

remote thickish, oblong-lanceolate, 2 in. long:
fl. IK m - long) m a 5-rayed umbel (each ray
bearing 1-3 fls.), the segms. oblong-spatulate
and reddish yellow, the inner ones spotted
brown; stamens shorter than segms. Brazil.

AAA. Lvs. of fl.-st. linear.

7. versicolor, Ruiz & Pav. (A. peruviana,
Van Houtte. A. sulphitrea and A. tigrlna,

Hort.). Fl.-st. short (1 ft. or less high): Ivs.

many, the lower ones about 1 in. long: fls. 1

in. long, in a nearly simple umbel, yellow
spotted purple, the segms. all oblanceolate
and acute. A marginate 1-fld. form is var.

nlveo-marginata. Chile.

8. Ligtu, Linn. Fl.-st. l^f-2 ft.: Ivs. 20-30,
thin, the lowermost becoming lanceolate, 2-3
in. long: fls. 1}^ in. long, in a nearly or quite
simple umbel, whitish, lilac or pale red,
streaked purple, the inner segms. often ob-
tuse. Var. pulchra, Baker (A. pulchra, Sims,
B.M. 2421. A. Fl6s-Mdrtinii, Ker, B.R. 731.
A. bicolor, L.B.C. 15:1497), has narrower and
longer Ivs., and all the segms. acute or cuspi-
date. Chile. Common and variable in cult.

A. Hodkeri, Lodd., is a form of A. Ligtu. The A. Ligtu
of B.M. 125 is A. caryophyllea, Jacq., with long-clawed,
very unequal segms. in two sets or lips, red and red-

striped. Brazil.

9. violacea, Phill. St. 1-2 ft.: Ivs. scattered and
spreading, 1 in. or less long, those on sterile shoots

larger, ovate-oblong and 5-neryed: fls. on forked pedi-
cels in a 5-rayed umbel, lJ^-2 in. long, bright lilac, the
outer segms. obovate, truncate and with a short cusp,
the inner oblong-acute, spotted. Chile.

10. revoluta, Ruiz & Pav. Fl.-st. 1 ft. or more: Ivs.

crowded, linear, 1}^ in. or less: fls. 6-12, purplish, %in.
or less, the segms. oblanceolate-clawed, reflexed or

spreading from the middle in full bloom, the inner

segms. yellowish and spotted. Chile. L. jj_ 3

ALTAMIRANOA (named for Dr. F. Altamirano, late

Director of the Institute Medico Nacional, of the City
of Mexico). Crassulacex. Low, much-branched peren-
nials with the habit and foliage of Sedum, but with the

petals united into a distinct tube. On account of the
tubular fls., some of the species were first described
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as Cotyledon, with which they have little else in com-
mon. None of the species is especially attractive, but
all of them develop at the base or on the branches
curious rosettes of Ivs. Twelve specimens are known,
of which 5 have been grown in Washington greenhouses
and the New York Botanical Garden. A. elongata,

Rose, has puberulent sts. and Ivs. and white fls.;

A. calcicola, Rose, is more or less glaucous, with turgid
Ivs. and greenish -yellow fls.; A. Goldmanii, Rose, is

glabrous, with linear Ivs. and pale yellow fls.
;
A. Batesii,

Rose, is glabrous, with linear Ivs. and fls. purplish or

becoming so; A. scopulina, Rose, is glabrous, with
linear Ivs. and pure white fls. j_ j\f. ROSE.

ALTERNANTHERA: Tetanthera.

.ALTELEA (Greek, to cure). Malvacex. Tall annual,
biennial or perennial herbs, grown in the open garden.
The flowering shrubs known as altheas are forms of

Hibisctis syriacus.
Flowers axillary, solitary, or racemose in the axils or

at the summit of the st., with 6-9 bracts below the calyx,
but otherwise as in Malva. About 15 species in the

temperate regions of the world. .

officinalis, Linn. MARSH MALLOW. Fig. 180. Erect,
3-4 ft., downy: Ivs. ovate, often heart-shaped or 3-

lobed, frequently undivided, tomentose: fls. 1 in. across,
blush or rose, clustered in the axils of the Ivs. Perennial,

180. Althaa officinalis. (Plant Xn,). Marsh Mallow.

in marshes. E. Eu., and occurring in this country as
an escape. Root used for mucilage and for other pur-
poses; also medicinal. The root of commerce has its

brown outer covering removed. Rarely cult., but

occasionally escaped in marshes near the coast.

rdsea, Cav. HOLLYHOCK, which see for culture. St.

strict and spire-like, hairy: Ivs. large and rough,

rounded-heart-shaped, wavy-angled or lobed: fls. large
and nearly sessile, in a long wand-like raceme or spike,
in many forms and colors. Biennial. China. B.M.
3198.

ficifolia, Cav. ANTWERP HOLLYHOCK. Biennial, 3-6
ft.: Ivs. 7-lobed, toothed: fl. lemon-yellow or orange,
large, in terminal

spikes, showy, sin-

gle or double. Eu.
Grown in Calif.

cannabina, Linn.

Perennial, 5-6 ft.,

branching: Ivs. digi-

tately 5-parted, up-
per ones 3-parted,
the lobes nar-
row and strongly
toothed : fls. not

large, rose-colored,
on many-fld. axil-

lary peduncles that
are longer than the
Ivs. Eu. Grown
sometimes as a
border plant. It

yields a fiber.

L. H. B.

ALUM -ROOT:
Heuchera.

ALtSSUM
(classical name).
CnuAferx. Low
plants with
many small
clustered flow-

ers, grown in the open and often used in rock-gardens.
Plants branching, often tufted: fls. white or yellow,

sometimes varying to rose; filaments often notched: fr.

a small orbicular pod, with 1 or 2 wingless seeds in

each of the 2 compartments; valves of pod nerveless,
flattened at the margins. As many as 100 species in

middle Eu., Medit. region and the Caucasus.
The sweet alyssum is one of the commonest annuals,

grown both in the open and forced in benches, beds or

pots. It is of the easiest culture, either indoors or out.

The compact varieties are most prized for pot culture.

Under glass, it requires temperature of a carnation

house. It will stand considerable frost in the open, and

may be sown early; it blooms all summer, and until

killed by winter. Useful for window-gardens and bas-

kets. For winter bloom, sow seeds late in August or in

September. When blooms begin to fail, cut back the

plant, and it will bloom again.
The perennial alyssums require no special treatment.

They are usually propagated by dividing the roots;

also by cuttings and seeds.

INDEX.

181. Sweet Alyssum.
(XH)

alpestre, 5.
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bens, of spreading habit; and various horticultural

forms with trade names.

2. spindsum, Linn. A woody-stemmed little peren-

nial, with lanceolate acute silvery Ivs., spiny fl. branches,
and very small numerous fls. Eu. Rockwork; 3^-6 in.

A rose-colored form is re-

ported.

3. pyrenaicum, Lapeyr.
Dwarf, shrubby, not spiny:
Ivs. obovate, tomentose: fls.

white with brown anthers.

Pyrenees. Perennial.

4. pod61icum, Bess. (Schiv-
ereckia poddlica, Andrz. &
Bess.). Dwarf: Ivs. in rosette,

lanceolate, 2-tpothed on mar-

gins: fls. white, short-pedi-

celled; petals entire. Early
spring. S. Russia. Perennial.

AA. Fls. yellow or orange:

perennials.

B. Lvs. Yiin. or less long.

5. serpylliffilium, Desf. (A.

aZp&fre, Linn.?). Dwarf (3-4
in. high), somewhat woody
at the base, with rough-hoary
Ivs., and pale yellow fls. in

racemes. Eu. Intro.

1892.

BB. Lvs. mostly 1 in. or

more long.

6. saxatile, Linn.
GOLDEN - TUFT. Fig.

182. Alyssum saxatUe. (XM) 182. A foot high,

woody at base: Ivs.

oblanceolate or ovate-lanceolate, entire or wavy,
hoary-tomentose: fls. golden yellow, numerous, in little

compact clusters. Eu. B.M. 159. A.F. 5:37. Com-
mon in rockwork, making a spreading mat, blooming
in early spring. There are many forms of this standard
rock plant. Var. compactum, Hort., dwarf. Var. flore-

pleno, Hort., double-fld. Var. variegatum Hort. (A.

variegatum, Hort.), has parti-colored foliage, very
attractive.

7. gemonense, Linn. Less hardy than the last: Ivs.

lanceolate, grayish, velvety : fls. lemon-yellow: st. woody
at base. Eu.

8. rostraturn, Stev. (A. Wierzbickii, Heuff.). About
20 in.: Ivs. 2 in. long, broad-oblong, pointed, hairy: fls.

deep yellow, in dense heads, in summer. Asia Minor.

9. argenteum, Vitm. Fig. 183. Dwarf and dense

grower, 15 in. or so: Ivs. oblong or spatulate, silvery

beneath, some of the tufted fls. yellow, in clustered

heads, all summer, beginning later than those of A.
saxatile. Eu.

10. montanum, Linn. Tufted alpine, 2-3 in. high,
more or less herbaceous, pubescent: Ivs. obovate: fls.

yellow, fragrant, in a simple raceme. Eu.

11. Mcellendorfianum, Asch. Sts. ascending: Ivs.

with stellate hairs on both sides, from spatulate to sub-

ovate, obtuse: fls. yellow, in elongated many-fld.
racemes, the pedicels nearly horizontal and bractless:
fr. nearly orbicular. Bosnia.

Many other species of alyssum are likely to be found in choice
rock-garden collections. A. alptstre. Linn. 3 in., grayish: fls. yellow,
in simple raceme. A. atldnticum, Desf.=A. montanum. .A.

Bertholdnii, De9V.=A, argenteum. A. cuneiftilium, Tenore^A.
montanum. A dasycdrpum, Steph. Annual: fls. yellow. A.
diffilsum, Tenore=A. montanum. A. macrordrpttm, DC. Shrubby,
somewhat spiny, 8 in.: Ivs. oblong, silvery: fls. white. A. orien-
CAU t Ard. 1 ft.: Ivs. lanceolate, toothed, downy: fls. yellow, in

corymbs. A. tortufoum, Hupr. 6 in., St. twisted: Ivs. narrow,
hoary: fls. yellow, in corymbs.

AL i XIA : (tynopogon.

L. H. B

AMAGLfPTUS: Hemiraphis.

AMANlTA: Muthroam.

AMARABOYA (native name). Melastomacex. A
genus of only 3 species of tender shrubs from Colombia,
which are showy both in foliage and flower. Lvs. large,

opposite, sessile, with 3 prominent nerves, brownish
red beneath: fls. large, cymose; petals usually 6; sta-

mens 12-15. For cult., see Pleroma. Not known to be
in American trade. Considered by some as a section of

the much larger genus Blakea.

A. amdbilia. Linden. Lvs. 10-12 in. long, 8 in. broad: fls. white,

margined carmine; stamens white; style red, exserted. I.H. 34:9.

A prfnceps, Linden. Fls. carmine; stamens white; styles white.

I.H. 34:4. A. spUndida, Linden. Fls. 6Min. across; petals
narrower at the base than in the other species; stamens yellow;

style red, exserted. I.H. 34:34. Perhaps the showiest of all the

Melastomaceaj. JJ. TAYLOR.f

AMARANTUS (Greek, unfading, in allusion to the

lasting character of the calyx and floral bracts).

Amarantacex. AMARANTH. Coarse annual plants, grown
for colored foliage and the showy flower-clusters;

related to the cockscomb.
Plants tall and erect or spreading or even prostrate:

Ivs. alternate, entire, petioled: fls. very small con-

tested

in terminal or axillary spikes or glomerules, each

subtended by 3 chaffy bracts; petals 0; sepals 3-5,

persistent; stamens 2-5: fr. a small 1-seeded utricle.

Some 45-50 species, mostly weedy plants, widely dis-

tributed. Some of the pigweeds are of this genus, as

A. relroflexus, sometimes known as beet-root and red-

root; A. hybridus; A. grxcizans (A. albus), one of the

tumble-weeds; A. spinosus; A. blitoides and A. Palmeri,

spreading eastward along railroads.

The amaranths are usually planted as open-air

annuals, and they require no special treatment. They
thrive best in a hot and sunny place. In very rich soil

the leaves become
very large but usu-

ally lack in bright

coloring. Seeds may
be sown in the open
or in frames. The
dwarf and compact
varieties, which
often have beauti-

fully variegated
foliage, may be

grown in pots or

used for bedding.
Give plenty of
room.

A. Lvs. linear -lan-

ceolate, long and

drooping.

salicif dlius,
Veitch. Graceful

pyramidal habit, 3
ft.: Ivs. 5-8 in. long
and Vim - wide,
wavy,bronze-green,
changing to orange-
red. Philippines.
G.C.I. 1871:1550.
F.S. 19:1929.

AA. Lvs. broad,

mostly ovate.

B. Spikes drooping.

caudatus, Linn.
LOVE - LIES - BLEED-
ING. Fig. 184. Tall,
robust and diffuse

(3-5 ft.): Ivs. ovate
to ovate - oblong, 183. Alyssum argenteum. (Plant XK)
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stalked, green: spikes red, long and slender, naked, in a

long and drooping panicle, the terminal one forming a

long, cord-like tail. Also vars. with yellowish and whitish

panicles. Tropics. G.W. 6:709. Common, and an old
favorite. Var. atropurpureus, Hort. Foliage blood-red.
Var. albirlorus, Hort. Spikes white or greenish white.
Var. gibbdsus, Hort. Plant not large: fls. red, clustered
in more or less separated fascicles or heads.

184. Amarantus

caudatus. (XM)

BB. Spikes erect.

hypochondriacus, Linn. PRINCE'S FEATHER. Tall
and glabrous: Ivs. oblong-lanceolate, acute: spikes
blunt, aggregated into a thick, lumpy terminal panicle,
of which the central part is elongated: bracts long-
awned. An old garden plant, with the heavy heads

variously colored, but mostly purple. Lvs. usually
purple or purple-green. Trpp. Amer. Cult, in many
forms and sometimes a weed in old grounds. Considered

by some to be a form of A. hybridus, Linn. (A. hybridus
var. hypochondridcus, Rob.). Var. sanguineus, Hort.

(A. cruentus, Hort., not Willd.). Entire plant blood-
red. Var. virescens, Hort. Lvs. green above, purplish
beneath. Var. viridis, Hort. Plant green, except the
floral parts. Var. racemosus, Moq. Lateral fl.-branches

elongated, light-colored. There are other garden forms.

paniculatus, Linn. (A. hybridus var. paniculatus,
Uhne & Bray). St. usually pubescent: Ivs. oblong-
ovate to ovate-lanceolate, broader than in the last:

spikes thinner than in the last, acute or acutish, and
in an open, more graceful terminal panicle: bracts

sharp-pointed but not long-awned. Trop. Amer.
Common, and sometimes a weed. Var. specidsus
(A. speciosus, Sims, B.M. 2227). Stout, large, erect

plant (3}^-4^ ft.), with sts. and Ivs. reddish or purple-
green: panicle dark red-purple; handsome. Var. cru-

entus, Moq. (A. cruentus, Linn., not Hort.). Lateral
fl.-branches spreading - nodding, blood-red. Var.

sanguineus, Moq. Lateral branches long, slender,
often nodding at the tip: fls. and some or all the Ivs.

blood-red. Var. flavescens, Voss. Panicles large and
branched, yellowish or greenish.

gangeticus, Linn. Usually a lower plant; 3 ft. or
less and often only 1 ft., with thin, ovate-pointed Ivs.,
and fls. in short, glomerate, interrupted spikes, both
terminal and axillary. Tropics. Very variable. Cult,

by Amer. Chinese (Fig. 185) as a pot-herb under the
name of hon-toi-moi, with green Ivs. (Bailey, Bull.

67, Cornell Exp. Sta.). Various dwarf and compact
bedding forms are common. Used more for foliage
than for fl.-panicles. Var. melancholicus, Voss (A.
melanchdlicus, Linn.). Lvs. variously colored, some-
times mostly in two colors (A. bicolor. Hort.), and also
in three colors (A. tricolor, Hort.): Ivs. long-petioled,
broadly to narrowly lanceolate. Here belong the
JOSEPH'S COAT group of the bedding amaranths.

Many Latin-form names are in the catalogues, probably all of
which are referable to above species or are hybrids of them; as A.

spltndtns, a form of A. gangetieuw var. melancholicus: A. specibsus
aureus, to A. paniculatus var. flavescens; A. Henderi, probably a
hybrid with A. salicifolius, or a var. of it. with long-drooping, brown
Ivs., and tall, pyramidal stature; A. GArdimii, or Sunrise, with bronzy
banded Ivs. and brilliant scarlet Ivs. on top; A. supirbus, Ivs.
blood-red above and crimson beneath, probably one of the melan-
cholicus forms; A. Dussii, Spreng., with Ivs. and fls. bright colored,
and suggested as a var. of A. spinosus, which is a smooth weedy
species with 2 spines in the axils of the narrow-ovate or rhomb-
ovate Ivs. A. Huttonii, Veitch=Celosia,

T TT R

AMARYLLIS (classical name). Amaryllidacex.
Summer- or autumn-blooming bulbous plant (March
and Apr. at the Cape), the leaves usually appearing
later.

Plant stout, producing many strap-like Ivs. : fls. large,

fragrant in a few- to several-fld. umbel; perianth with
a short ribbed tube, the divisions oblong or lanceo-

late, the filaments distinct and no scale between them;
stamens on the throat of the tube: fr. a globose caps.,

opening irregularly. One species, from Cape of Good
Hope. In gardens, the hippeastrums (winter and spring
bloomers) are known as Amaryllis.

In dealing with the culture of amaryllis, it is cus-

tomary to speak of the genus in its horticultural sense,
to include hippeastrum and related things. Such is

the understanding in the following cultural directions.

There are two widely differing methods of cultivating
the amaryllis to produce showy flowers in the spring
months, the border method and the pot method. Any
one trying both of these methods will soon come
to the conclusion that they differ not only in method,
but in flower-producing results. The first method
is to plant the bulbs in a prepared border after they
are done flowering, say about the middle of May.
The border should have perfect drainage, and, if con-

venient, be on the south side of a house or wall, fully

exposed to the sun during the greater part of the day.
The bulbs are set out in rows, necessarily with as little

disturbance of the roots as possible, because, if they
are bulbs that have undergone similar treatment the

previous year, by the middle of May they have made
a considerable number of new roots; besides, the foliage
also has gained some headway, and may be considered
as in actual growth. In planting, carefully firm the soil

around the old balls, give one watering, and on the

succeeding day, after the surface of the soil has been
raked over, cover to the depth of 2 inches with half-

decayed cow-manure. With frequent waterings during
the summer and the removal of weeds, they will need
no more attention until the approach of cool weather,
when they should be lifted, sized, and potted; however,
at this season, if wet weather has predominated, some
of the bulbs will be in a semi-dormant state, while the

majority will yet be in active growth. Here is the draw-
back to this method : The roots are large and fleshy, they

185. Amarantus gangeticus. { X H)

take up considerable room in a 6- or 7-inch pot, and the

soil cannot be evenly distributed amongst them, neither

can it be made as firm as it should be. The result is

the partial decay of the roots and leaves, and in the

spring, when the flower scapes appear, they are devel-

oped at the expense of the bulb, through having insuffi-

cient roots to take up nourishment from the soil. The
flowers are small, few in number, and do not show what
the plant is capable of. Partly to ameliorate these
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conditions, the bulbs in active growth at lifting time

may be heeled-in on a greenhouse bench until they
gradually ripen, taking care that some of the soil is

retained on the roots; otherwise the ripening process
is altogether too rapid, so that the roots and leaves

suddenly lose their robust nature, become flabby, and
eventually die. For this method, it can be said that a

larger number of bulbs can be grown with less trouble
than by the pot method, but neither bulbs nor flowers

compare in size with those kept in pots the year round.
For the purpose of merely increasing stock, the out-
door method is to be preferred. Most of the kinds are

naturally evergreen; potting under those conditions is

brst done either after the plants have made their growth
in the fall or after they have finished flowering in April.
When done in the fall, they are allowed to remain
rather dry during the winter; this will keep the soil of
the original ball in a sweet condition until the time
arrives to start them into growth, which may be any-
where after the first of January, or even earlier if neces-

sary. They will winter all right, and keep their foliage,
in a brick frame in which the temperature is not allowed
to fall below 45 F. By the beginning of February, in
a structure of this sort, they will be showing flower-

scapes, and should then be taken to a position in which
more heat and light can be given. A weak solution of
cow-manure will much help the development of the
flowers. When in bloom, a greenhouse tempera-
ture, with slight shade, will prolong the flowering
period. After flowering, the greatest care should be
taken of the plants, as it is from that period till the end
of summer that the principal growth is made. A heavy
loam, enriched with bone-dust and rotted cow-manure,
suits them well. -The seeds of hippeastrums should
be sown as soon as ripe, covered very lightly with finely
sifted leaf-mold, and, if this shows a tendency to dry too
quickly, cover with panes of glass until germination
takes place. As soon as the first leaves are developed,
they should be potted in the smallest sized pots and
kept growing. In the propagation of varieties, it will
be found that the large bulbs make two or more offsets
each season; these should not be detached until it is

certain that they have enough roots of their own to
start with after being separated fom the parent. If a
well-flowered specimen clump is desired, the offsets

may be allowed to remain attached to the parent; they
will, in most cases, flower the second year under gen-
erous treatment. Amaryllis Belladonna and the plant
known as A. longifolia (really a crinum) are hardy in
the District of Columbia; A. longifolia thrives even in

damp, heavy soils, with no protection, and flowers

abundantly each year. A. Belladonna needs a warm,
sheltered spot, with deep planting. This popular
autumn-blooming plant succeeds best where it can
remain out-of-doors all the year. It seems to thrive
in fairly rich sandy loam. A position facing south near
the wall of house or by the side of a greenhouse seems
to suit its requirements. In rather dry soils where frost
does not penetrate deeply, it is not necessary to lift

the tubers each year. (G. W. Oliver.)
Belladonna, Linn. BELLADONNA LILY. Fig. 186.

Scape 2-4 ft., with a 2-lvd. dry spathe or involucre just
underneath the umbel : fls. on short pedicels, lily-like,

short-tubed, and flaring, with pointed segms. 2-3 in.

long, and 6 deflexed stamens, fragrant, normally rose-

red; scape solid: Ivs. strap-shaped, canaliculate and
acute. B.M. 733. Gn. 33:268; 47, p. 46; 49, p. 276;
54, p.414. G.C. III. 24:315. An old favorite, with many
Latin-named garden forms. There are varieties rang-
ing from white to red, and varying in shape and size of

fls., many of them receiving Latin descriptive names.
Var. purpurea, Hort. Fls. purple, at least on the limb.
Var. p411ida (A. pdllida, Red.), has pale flowers.
Var. blanda, VOBS (A. bldnda, Gawl. B.M. 1450), is a
large form, with white fls., fading to blush. Var. rosea
perfecta, Hort. Excellent blooms, satiny rose and white-

striped: fls. late, at the time the Ivs. appear; the segms.
pointed. Gt. 45, p. 443. Var. spectabilis tricolor, Hort.
Fls. showy, in large umbels, rose-color, white inside,
highly perfumed. Gt. 45, p. 358. Var.- maxima, Hort.
Strong grower, with many large rose-colored fls. G.M.
45:303. Var. Parked (A. Pdrkeri, Hort.). Probably
hybrid of Brunsvigia Josephinse and Amaryllis Bella-
donna: umbel circular, with as many as 30 blooms; fls.

deep rose with white and orange at base inside, and
orange on outside of tube: 3 ft., handsome: also a
white-fld. form. G.C. III. 50:211. Gn. 75, p. 460.

See Brunsvigia for A. ffigatitea and A. orierUalis; Crinum for A.
longi/olia and A. ornata; Hippcaatrum for A. aulica, A. equestris.

Sternbergia for A. lutea; Vallota for A. purpurea; Zephyranthes
for A. Atamasco, A. Candida and A. erubescens. The following trade
names probably belong to other genera, most likely to Hippeastrum:
A. crocea, A. Graveana, A. macrantha, A. refulaens, T TT TJ

AMASONIA (after Thomas Amason, early American
traveler). Verbenacex. About a half-dozen species of
under-shrubs of Trop.
Amer. Fls. yellow or sul-

fur-colored in racemose or

paniculate clusters; calyx
5-cleft; corolla 5-cleift,

almost 2-lipped. May be
treated as warmhouse'
species of Clerodendron.

calycina, Hook. f. (A.

punicea, Hort. not Vahl.

Taligalea punicea, Hort.)
Lvs. 6-12 in. long, elliptic,

acuminate, coarsely irregu-

larly toothed or sinuate,

glabrous, except the floral

ones: fls. lJ^-2 in. long,

drooping; calyx nearly 1 in.

long, red. B.M. 6915. Gn.
27:130. R.B. 20:13.

A. ertcta, Linn. A slender,
sparingly branched shrub:

lys.
alternate and whorled, 4-5 in.

long, oblong, crenate-serrate,
dark green above, paler beneath:
fls. white, racemoseiy panicu-
late; bracts scarlet. Guiana.

N. TAYLOR.f 186. Amaryllis Belladonna.

AMBROSIA (a classical name). Compdsitx. About
fifteen species of weedy evil-smelling herbs, mostly
American. The common ragweed is A. arlemisisefolia,
Linn. The kingweed of western wheatfields, and also
of low waste places, is A. trifida, Linn. Probably none
is cultivated, the listed Ambrosia mexicana probably
being of some other genus, very likely an artemisia.

AMBROSfNIA (Giacinti Ambrosini, an Italian).
Ardcese. A dwarf perennial tuberous herb of Italy and
Algeria.

Spathe boat-shaped, lying on the earth, the mouth
gaping; spadix included: fr. a many-seeded berry.
Half-hardy; planted in the open or in pots, and bloom-
ing in the fall. A single species.

Bassii, Linn. Three or 4 in.: Ivs. 2 or 3, overtopping
the spathe, the If.-blade ovate or

ovate-elliptic, obtuse,
often retuse: spathe %in. long, tipped with a brown
tail, divided lengthwise, the anthers being in one com-
partment (which has a hole to admit insects), and the
solitary ovary in the other, thus preventing automatic
close pollination. B.M. 6360. There is a narrow-
leaved form (var. angustifolia, Guss.), a spotted-
leaved form (var. macula ta, Engler), and a form with
pale green reticulations (var. reticulata, Engler). Prop-
agation is by seeds started inside or in frames, or by
division in spring. L H B
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AMELANCHIER (said to be a Savoy name). Rosa-
cex. SHAD-BOSH. JUNEBERRY. Ornamental woody
subjects chiefly cultivated for their profuse white
flowers appearing in early spring; some species also

grown for their fruits.

Deciduous shrubs or small trees: winter-buds con-

spicuous, pointed, with several imbricate scales: Ivs.

alternate, petioled, serrate: fls. in racemes terminal on
short branchlets, rarely solitary; calyx-tube campanu-
late, adnate to the ovary, with 5 persistent lobes; petals

5; stamens 10-20; styles 2-5; ovary inferior, 2-5-celled,
each cell with 2 ovules and subdivided : fr. a berry-like

pome, juicy, with a cavity at the top. About 20 or

25 species, most of them in N. Amer., 2 in Mex., 4 in

Eu., and W. Asia, and 1 in E. Asia. The species
are closely related and often difficult to distinguish,

187. Amelanchier alnifolia.

especially as numerous spontaneous hybrids apparently
occur. For a detailed treatment of the species of E.
N. Amer., see Wiegand in Rhodora 14, p. 117 (1912).
In trade catalogues, they are sometimes confused with

Aronia, which is easily distinguished by its compound
corymbose infl., 5-celled mealy fr. and by the midrib of
the Ivs. being glandular above.
The amelanchiers are deciduous shrubs or trees with

simple, suborbicular to oblong serrate leaves, rather
small white flowers in racemes followed by purplish or
bluish black berry-like fruits. They are very desirable
for ornament, producing a profusion of white flowers in

early spring, and range from shrubs only a few feet high,
as A. humilis and A. stolonifera, to trees attaining 40
feet in height, as A. canadensis and A. Isevis. The latter

species is perhaps the most beautiful, the white color of

the pendulous loose racemes being enhanced by the red
bracts and the bronzy red color of the unfolding leaves;
the other species are pure white when blooming, the

young leaves being covered by a whitish tomentum.

A. humilis and A. stolonifera and also A. sanguined
seem to be the best for fruit, which ripens later than
the others; there is also a large-fruited form of A.
Isevis. See Juneberry.

All the species mentioned below are hardy North
and thrive upon a variety of soils and succeed well in

dry climates; some, as A. sanguinea, A. humilis and A.
rotundifolia show a preference for calcareous soil and
grow well in dry situations, while others, as A. oblongi-
folia and A. Bartramiana prefer moist and swampy
soil.

Propagation is by seeds sown soon after ripening or
stratified and sown in spring and the stoloniferous

species also by suckers; rare kinds are sometimes bud-
ded in summer on a common species or on Crataegus.

INDEX.

alnifolia, 4.

Amelanchier, 1.

arguta, 11.

asiatica, 8.

Bartramiana, 11.

Botryapium, 7, 9.

canadensis, 2, 4, 7,

8, 9, 10.

florida, 4.
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coarsely and sharply toothed rarely below the middle,
floccose-tomentose at first, very soon becoming glabrous:
racemes many-fld., upright, short and dense, slightly
tomentose at first; fls. rather small; petals oblong to

narrowly oblong, H-^in. long; sepals short: summit of

the ovary woolly: fr. nearly black, bloomy. May; fr.

in July. Mich, to Ore. and Wash. S.S. 4:196. S.F.

1:185; 5:415. G.M. 52:143 (habit). Var. fldrida,

Schneid. (A. fldrida, Lindl. A. oxyodon, Koehne). Lys.
and racemes glabrous or nearly so from the begin-

ning. B.R. 19:1589. Var. pfimila, Schneid. (A. cana-

densis var. pumila, Nutt.). Glabrous like the pre-

ceding var., but very low and stoloniferous.

cc. Teethoflvs. 7-15 to l/in.; Ivs. finely and closely serrate.

D. Lvs. tomentose when young.

E. Apex of Ivs. obtuse, rounded or sub-acute.

F. Top of ovary woolly: Ivs. generally oval.

5. stolonifera, Wiegand (A. spicata, Brit. &
Brown, in part, not Koch. A. ovalis of many authors,
not Medikus). Upright stoloniferous shrub, 1-4 ft. high,

forming patches: Ivs. oval, rarely oval-oblong or

orbicular, rounded at the base or rarely subcordate,
12 in. long, finely serrate, usually quite or nearly
entire on the lower third, glabrous above, densely
white-tomentose beneath when young: racemes short,

dense, upright, tomentose or nearly glabrous; fls.

small; petals obovate-oblong, about J^in. long; top of

ovary woolly: fr. purplish black, bloomy, juicy and
sweet. May, a few days later than A. Isevis;

fr. in July. Newfoundland and Maine to Va.

6. ovalis, Borkh. (A. spicata, Koch, Cralx-

gus spicata, Lam.). Bushy shrub with numer-
ous sts., to 12 ft.: Ivs. oval to obovate, some-
times oval-oblong, lJ^-2^ in. long, serrate

to the base, white-tomentose beneath when
young: racemes upright, woolly; petals obovate,
long; top of ovary woolly: fr. bluish black, with the

sepals upright and slightly spreading. M.D.G. 1900:
496. This is possibly a hybrid between the preceding
and the following species; much cult, in Eu.

FF. Top of ovary glabrous or nearly so: Ivs. generally

oblong.

7. oblongifdlia, Roem. (A. canadensis var. oblongi-

folia, Torr. & Gray. A. Botryapium, Brit. & Brown,
in part. A. obovalis, Ashe.). Shrub, with slender upright
sts. growing in rather dense clumps, but not stolo-

niferous, to 25 ft. : Ivs. oblong to obovate-oblong, usually
rounded at the base, and rounded or acute at the apex,
1/4-2H in. long, very finely serrate nearly or quite to
the base, white-tomentose beneath when young: racemes

short, dense and upright, silky-tomentose; petals obo-

vate-oblong to oblanceolate or linear, about H'n. long;

top of ovary glabrous or sometimes slightly woolly; fr.

nearly black, with bloom, sweet. May, with A. Isevis; fr.

in June. Maine to S. C. S.S. 4:195. Em. 2:503 (lower
figure). B.M. 7619. G.C. III. 21:333. D.G.M. 1900:
497 (habit). This differs from all other species except
A. ovalis and A. Bartramiana in having the sepals on
the immature fr. upright or only slightly spreading; in

the other species they are recurved.

BE. Apex of Ivs. very acute or shortly acuminate.

8. asiatica, Endl. (A. canadensis var. asidtica, Miq.
A. japdnica, Hort.). Shrub or tree, to 40 ft., with
slender spreading branches: Ivs. ovate to oblong-
elliptic, acute, rounded or subcordate at the base, 2-3
in. long, finely serrate all around, densely white or yel-
low tomentose beneath when young: racemes rather

dense, nodding, woolly, top of ovary woolly: fr. bluish
black. May; fr. in Sept. Japan, Korea. S.Z. 1:42.
S.I.F. 1:47. Var. sinica, Schneid. Lvs. less tomentose,
often finally glabrous, smaller, usually serrate only
above the middle. China.

18

9. canadensis, Medikus (A. Botryapium, Borkh. A.
canadensis var. Botryapium, Torr. & Gray. A. cana-

densis var. tomentula, Sarg.). SERVICE-BERRY. Bushy
tree, fastigiately branched: st. solitary or few, some-
times shrubby: Ivs. generally obovate, less often ovate,
oval or oblong, acute or acuminate, usually cordate

at the base, lj-8H in. long, sharply serrate quite or

nearly to the base, densely white-tomentose beneath
when young, less so above, tomentum usually partly

persistent: racemes rather dense, nodding, silky-tomen-
tose; petals linear or linear-oblong, about Hin. long;

top of ovary glabrous or slightly hairy: fr. maroon-

purple, tasteless. May, early, before the Ivs.; fr. in June.

Maine to Iowa, Mo. and south to Ga. and La. S.S. 4:

194. B.R. 14:1174. Gn. 73, p. 239 (habit; may be A.

oblongifolia). -This is the only species with the Ivs.

tomentose on both surfaces when young.

DD. Lvs. quite glabrous.

10. l&vis, Wiegand (A. canadensis, Gray, not

Medikus). Irregularly branched tree, with spreading

branches, to 40 ft., sometimes shrubby: Ivs. oval-ovate
to ovate-oblong, short-acuminate, subcordate or
rotundate at the base, rarely broadly cuneate, 1J^-2J^
in. long, sharply serrate nearly to the base, quite

glabrous and purplish when young: racemes slender,

many-fld., drooping, glabrous or nearly so, lower

pedicels very long, in fl. about 1 in., in fr. sometimes 2
in. long; petals oblong-linear, about J^in. long; top of

ovary glabrous: fr. purple or nearly black, bloomy,
juicy and fairly sweet. May; fr. in June. From New-
foundland to Mich, and Kans., south to Ga. and
Ala. Em. 2:503 (upper figures). H.T. 242. M.D.G.
1900:494, 495. G. 16:48; 34:343 (habit). G.M.
44:306 (habit). This is the most graceful and the
handsomest species in bloom, differing from all other

species in the purplish young foliage and the drooping
racemes.

AA. Fls. solitary or 2 or 3 at the end of the branchlets;

petals broad, obovate: Ivs. imbricate in the bud,

flat when unfolding; petioles short, less than %in.
long.

11. Bartramiana, Roem. (A. oligocdrpa, Room.
A.argiita, Nutt.). Fig. 188. Shrub, to 8 ft. : Ivs. elliptic
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to elliptic-oblong, acute or rounded at the apex, cuneate
at the base, l%-2 in. long, sharply serrate to below the
middle or nearly to the base, glabrous when young: fls.

1-3, pedicels glabrous, J-l in. long; petals about %m.
long; top of ovary woolly: fr. purplish black, bloomy.
May; fr. in July and Aug. Swamps. Labrador to

Mich, and Minn., south in the mts. to Pa. G .F. 1 :247

(adapted in Fig. 188).
A. CtMtcfcii, Fernald. Shrub, to 10 ft. : Ivs. suborbicular, about 1 J^

it ough
A . utahSnsia, Koehne. Dwarf shrub with small obovate Ivs. scarcely 1

in. long, pubescent on both sides: racemes short, with very small fls.

Utah and Ariz. Not in cult. ; the plant cult, under this name belongs
to another species, to which could not be determined.

ALFRED REHDER.
AMELLUS (for the river Mella). Compdsitx. Nine

or 10 Cape of Good Hope annual and perennial herbs
allied to Aster. Lvs. hairy, oblong, opposite below:
heads solitary and terminal or lateral; fls. blue-rayed;
pappus single. A. Lychnitis, Linn., sometimes grown as
an evergreen glasshouse plant, has linear-lanceolate

hoary Ivs. and showy blue or violet fls. Summer
bloomer, a few inches high.

AMHERSTIA (Countess Amherst and her daughter,
Lady Amherst, promoters of botany in India). Legu-
minosse. A monotypic genus comprising A. nobilis,

Wall., one of the noblest of flowering trees, native to

India, where it reaches a height of 40 ft. and more.
Fls. gaudy red, 8 in. long, with wide-spreading petals,
the upper ones gold-tipped, and colored petal-like

bracts, in long, hanging racemes: Ivs. pinnate, nearly
3 ft. long. The tree first flowered in Eng. in 1849. It

requires hothouse treatment. The fls. last only 2 or 3

days. Demands rich, loamy soil, and abundant moist-
ure during the growing season, after which the wood
must be ripened firm. Propagation is by seeds, more
often by cuttings of half-ripened wood under a glass,
with bottom heat of about 80. Thrives well in the

open in Jamaica. B.M. 4453. F.S. 5:513-516.

N. TAYLOR.f
AMliNTHIUM: Zyaodmus.

AMICIA (named for J. B. Amici, Italian physicist,
born 1786). Leguminhsx. Woody plants, one of which
is known in cultivation as a half-hardy greenhouse
subject, or in the open in warmer regions.

Straggling pellucid-dotted shrubs, or sub-shrubs,
with alternate abruptly pinnate Ivs. and few Ifts. : fls.

rather large, papilionaceous, yellow, in axillary or termi-

nal racemes or rarely solitary; calyx with 2 very large

upper segms. and very small lateral segms.; stamens

equal: fr. very narrow, compressed, jointed. About 5

species in the mts. of Mex. to Bolivia.

Zygomeris, DC. Eight feet, pubescent: Ifts. 2 pairs,
obcordate or wedge -shape, mucronate: fls. large, pale

yellow with purple on the keel: pod 2-jointed. Mex.
Intro, in S. Calif.

;
unusual in greenhouses. L. JL, B.

AMMOBIUM (Greek, living in sand). Compdsitse.

Hardy herb, cult, as an everlasting or immortelle.

Florets perfect, yellow, surrounded by a dry, silvery
white involucre, and subtended by chaffy scales;

pappus of 2 bristles and 2 teeth. Two or 3 Australian

species. Commonly grown as an annual, but seeds are

sometimes sown in Sept., and the plant treated as a
biennial. Of easiest culture, the seeds being sown where
the plants are to grow. In the N., sow seeds in spring.
Cut the fls. before they are fully expanded, and hang
in a dry, shady place. They will then remain white.

alatum, .R.. Br. Three ft. or less high, erect and
branchy, white-cottony, the branches broadly winged:
early root-lvs. ovate at the ends and long-tapering be-

low (javelin-shaped); st.-lvs. small and distant, entire

or nearly so: heads 1-2 in. across, the involucre becom-

ing pearly white, petal-like; fls. all tubular. V. 2:62.

Austral. A large-headed form is var. grandifldrum,
Hort - L. II. B.

AMMOCHARIS (ammos, sand; charts, beauty).
Amaryllidacex. Greenhouse bulb, cultivated for late
winter and spring bloom.

Allied to Brunsvigia, but the perianth regular, the
tube cylindrical and straight, ovary flask-shaped and
narrowed to a neck. Two species in Cape of Good
Hope region (by some regarded as forms of one species) :

A. falcata, Herb., with limb 4 times length of tube, and
A. coranica, Burchell, B.R. 139:1219 (as Amaryllis),
with limb only twice as long.

falcata, Herb. Bulb ovoid, sometimes 6-9 in.

diam., with brown tunics: Ivs. 1-2 ft. long, 1 in. wide,
strap-shaped, spreading, produced in spring before the
bloom: fls. 20-40, in an umbel, bright red, fragrant.
A. falcata requires rich, loamy soil. It starts to grow in

the spring. Give plenty of water during growing sea-
son in summer. It can be cult, out-of-doors. When
perfected and finished in autumn, the bulb may be put
under the greenhouse bench; keep moderately dry in

sand or earth; may be potted in January, after which
it will soon throw out its fine, fragrant blooms.

L. H. B.f
AMMONIACAL CARBONATE OF COPPER: Fungicide.

AMM<3PHDLA (Greek, ammos, sand, and philein,
to love). Gramlnex. Perennial grasses, with long,

creeping rootstalks and spike-like panicles: spikelets

1-fld., awnless, the rachilla prolonged behind the palea
as a hairy bristle; lemma firm, about as long as the

lumes, hair}' at the base; palea as long as lemma
pecies 1 or 2, on the sandy seacoast of Eu., the

Atlantic Coast of N. Amer. and the shores of the
Great Lakes.

arenaria, Link (A. arundinacea, Host). BEACH-
GRASS. MARRAM-GRASS. SEA SAND-REED. PSAMMA.
One to 3 ft. : blades long, somewhat involute: panicle

pale, several in. or as much as a ft. long. Dept. Agric.,
Div. Agrost. 7:167; 14:11. Sand-dunes along the

seacoast. On account of the long, hard, branching
rootstocks, it has been much used as a sand-binder in

Eu. and certain parts of Amer., especially Cape Cod
and Golden Gate Park in San Francisco.

A. S. HITCHCOCK.

AMOMUM (Greek-made name, referring to the

qualities as antidote for poisons). Zingiberacex. Hot-
house ginger-like herbs with narrow entire leaves,

grown for the habit and foliage and for the flowers

in dense cone-like spikes.
Amomums are aromatic tropical and subtropical

plants, spreading by means of hard rhizomes and form-

ing dense masses of handsome erect or spreading
annual sts. and linear, lanceolate or elliptic Ivs. : fls. in

dense cone-like spikes or racemes, half hidden in the

floral-bracts; calyx funnel-shaped, split down one side,

only slightly toothed; corolla-tube cylindrical, little

longer than the calyx, the upper lobe curved, the 2

lower spreading and narrow; lip (staminode) large
and petal-like, mostly obovate-cuneate; fertile stamen
with a narrow or a very slender filament: fr. ovoid,
with a thick and fleshy exterior. About 50 species in

tropics of Asia, Afr. and Pacific Isls., allied to Alpinia
and Elettaria. The "grains of paradise" are amomum
seeds, of several species, probably mostly of A. Granum-
Paradisii and A. Melegueta; they are used, or have been

used, for flavoring beverages. Cardamons (aromatic
tonic seeds) are secured from species of Amomum and
from Elettaria.

Some of the amomums are extremely handsome as

foliage plants, apart from their flowers. Many of the

species have been confused with and included with the

genus Alpinia, but may be readily distinguished from

the flower-clusters, being borne on erect-solitary pe-
duncles arising from the base of the leafy stem or direct
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from the rhizome, the inflorescence in Alpinia being

always terminal on the leafy shoots. They thrive in an

open soil, rich in humus and with abundance of water

during the growing period. They require a rest of

several months and to be kept on the dry side, but

not so dry in the case of the evergreen species as to

cause the leaves to shrivel.

Cardamon, Linn. CARDAMOM. Plant, 4-8 ft.: Ivs.

thick, spicy, lanceolate: fls. brownish, in a recumbent

compound spike. E. Indies. Produces many of the

cardamon seeds of commerce. Not to be confounded

with Elettaria Caradamomum (which see). Sometimes
seen in growing collections of economic plants. Forms

very large clumps.

Melegueta, Roscoe. Plant 4-5 ft., the rhizome slender:

Ivs. lanceolate, acuminate, glabrous, 6-9 in. long and 1

in. or less broad, narrowed at base and nearly sessile

on sheath: fls. solitary, 3-4 in. long, short-peduncled;

upper corolla-lobe 2-3 in. long; lip 2 in. or less broad,

pure white or tinged pink : caps, flask-shaped, 3 in. long,

red or orange when ripe. Trop. Afr.

Gr&num-Paradisii, Linn. (A. grandiflorum, Smith.

A. Afzelii, Roscoe). Plant 4-5 ft.: sts. red at base,
rhizome slender: Ivs. lanceolate, acuminate, glabrous,
4-8 in. long and 1% in. or less broad at middle, wedge-
shaped at base and short-stalked on sheath: fls. 3-4 in

the spike, the peduncles 2-6 in. long, white; corolla-

lobes 2 in. long; lip 2 in. or less long, yel-
low at the throat: caps, ovoid, pubescent, tf
2-3 in. long, much grooved. Guinea. B.M. '

4603.

angustifolium, Sonn. (A. madagascariense,
Lam. A. Daniellii, Hook. f. A. Clusii,
Hanb. A. erythrpcdrpum, Ridl.). Plant,
10-15 ft., the rhizome stout: Ivs. oblong-
lanceolate, acute, thin and glabrous, the
lower ones 1 ft. or more long and 3 in.

broad, nearly sessile: fls. several in spike,

yellow, tinged red; upper corolla-lobe oblong, lJ/> in.

long; lip about as large as the lobe, deflexed. W. and
E. Afr. B.M. 4764, 5250.

hemisphaericum, Baker. Sts. densely tufted, 10-^12
ft.: Ivs. distichous, short-petiolcd above the sheathing
base, \Yi ft. long and 3 in. broad, cuspidate, green
above and claret-brown beneath: fls. very numerous, in

a globose head, the outer bracts large and empty,
obtuse, tinged brown, the inner bracts nearly as long
as the fl.; lobes of calyx and corolla green; lip strap-

shaped, emarginate, red-brown in middle and yellow at

edge. Straits Settlements. B.M. 7592.

magnificum, Bcnth & Hook. f. A species of large

dimensions, reaching, when planted out in a rich soil,

up to a height of 20 ft. : rhizomes branching freely, stout,
dark brown, green when young: If.-st. erect, arching at

top, terete: Ivs. distichous shortly petiolate, lanceolate

or elliptic, 1-2 ft. long, acute, glabrous, upper side green,

(red when young) Tower side suffused with reddish

brown: peduncle stout, solitary, 2-5 ft. high; infl. a

globose head with large bright scarlet and green
bracts, outer bracts 3 in. long, ovate, or ovate-lanceo-

late; fls. numerous, densely crowded near the center of

the head; sepals lanceolate, an inch long, primrose,
tinted with red; petals lanceolate, slightly longer than
the sepals, yellow, tinted with red; lip longer than the

corolla-lobes, red, with a margin of yellow. Mauritius.
B.M. 3192 (as Alpinia).

vitellinum, Lindl. Stemless, glabrous, 2 ft.: Ivs.

oval: fls. in oblong loose sessile spike, yellow; lip oblong.
E. Indies(?).

vittatum, Bull, not Hance. A handsome dwarf ever-

green species with each leading shoot bearing 2-4 erect

or spreading elliptic Ivs. 4-5 in. in length, alternately

striped with silvery white and dark green on the upper
side, and dull green on the lower. Habitat unknown.

Habit neat and compact, and similar in general

appearance to some of the calatheas. Easily prop, by
division of the rhizomes. L. H. B.

C. P. RAFFILL.

AMORPHA (Greek amorphos, deformed; the fls. are

destitute of wings and keel). Leguminosse. FALSE INDIGO.

Ornamental plants grown for their foliage and flowers.

Shrubs, sometimes suffruticose: Ivs. alternate, odd-

pinnate, deciduous, with entire small Ifts: fls. in dense
terminal spikes, small, papilionaceous, but without

wings and keel; calyx campanulate with 5 nearly equal
teeth or the lower ones longer; standard folded around
the stamens; stamens connate at the base, exserted:

pod short, indehiscent, slightly curved, with 1-2 seeds.

Ten to 15 closely related species in N. Amer., south
to Mex. Conspectus of all the
known species by Schneider in Bot.

Gaz. 43:297 (1907).

Amorphas are low or medium-
sized shrubs with graceful pinnate
foliage and small blue or purple
flowers, in dense upright spikes.
Most of the species are hardy as

far north as Massachusetts; farther

north they must be considered as

only half-hardy. They grow well in

sunny and somewhat
dry situations but A.

*
fruticosa prefers moist

soil; they are well

adapted for the bor-
ders of shrubberies.

Propagation is usu-

ally by seeds; also by
greenwood cuttings
under glass in early

summer, or by hardwood cuttings,

placed in sheltered situations early
in fall and left undisturbed till the

following autumn. They may be

grown, also, from layers and
suckers.

A. Lowest pair of Ifts. close to the

st.: plant grayish or whitish

pubescent, suffruticose.

canescens, Nutt. LEAD-PLANT.
Low shrub, 13 ft., densely white-canescent : Ivs. 2
in. long; Ifts. 21-49, nearly sessile, oval or ovate-lanceo-

late, acutish, 4-7 lines long: fls. blue, the spikes
crowded into terminal panicles: pod tomentose. June.
Southern states. Mn. 5:707. B.M. 6618. R.H. 1896:
280. Handsome free-flowering shrub of dense habit,
well adapted for rockeries and borders of shrubberies
in sunny and well-drained situations.

herbacea, Walt. (A. pubescens, Willd. A. pumila,
Michx.). Low shrub, 2-4 ft., grayish pubescent: Ivs.

2-6 in. long; Ifts. 11-37, elliptic to oblong, rounded at
both ends, 4-6 lines long, pubescent or glabrous above,
beneath dotted with dark glands, short-petioluled : fls.

varying from violet-purple to white, spikes in terminal
clusters: pod glandular. N.C. to Fla. L.B.C. 7:689.

AA. Lowest pair of Ifts. remote from the St.: plant glabrous
or nearly so, rarely yellowish pubescent.

B. Calyx with the lower lobes elongated and pointed: pod
curved on the back: young growth finely tomentose.

fruticdsa, Linn. BASTARD INDIGO. Fig. 189. Shrub,
5-20 ft.: Ivs. 6-10 in. long,: Ifts. 11-21, oval or elliptic,

\^-\Yt in. long, mostly obtuse and mucronulate: spikes
dense, 3-6 in. long, usually in panicles; fls. dark purple:
pods stout, glandular. From AVis. and Pa. south. B.R.
5:427. Interesting ornamental shrub of spreading
habit, with fine feathery foliage; remarkable for the
unusual color of its dark violet-purplish fls. A very

189. Amorpha
fruticosa. ( X X)
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variable species; of the many varieties, the following are

probably the most important: Var. cr&ceo-lanata,
Mouillef. (A. croceo-landla, Wats.). Covered with yel-
lowish brown pubescence. VV.D.B. 2:139. Var.

albifldra, Sheldon. With white fls. Var. casrulea,
Mouillef. With pale blue fls. Var. pendula, Dipp.
(A. pendula, Carr.). With recurved or pendulous
branches. Var. humilis, Schneid. (A. humilis, Tausch).
Low form with smaller and narrower Ivs. B.M. 2112

(as A. nana). Var. crispa, Kirchn. Lvs. with crisp

margin.

tennessensis, Shuttlw. Shrub, 5-20 ft.: Ivs. 6-8 in.

long; Ifts. 13-55, elliptic-oblong to oblong-ovate,

J^-J^in. long, obtuse: spikes clustered, to 6 in. long;
fls. violet-purple: pods slender, glandular. Tenn.

BB. Calyx urith all the lobes very shallow and rounded:

pod straight on the back: young growth glabrous,

bloomy and purplish.

glabra, Poir. (A. montdna, Boynt.). Glabrous shrub,
to 6 ft. high: branches purplish: Ivs. 3-6 in. long; Ifts.

9-19, ovate or oval to oblong-ovate, 1-2 in. long,

obtuse, rounded at the base: spikes clustered, 2J^-6 in.

long; fls. blue; calyx-lobes very short and obtuse: pods
nearly straight on the back with few glands. Spring.
N. C. to Ga. and Ala.

A. califfirnica, Nutt. Allied to A. fruticosa. Only very young
branches pubescent: Ifts. 11-17, ova! to elliptic-oblong, obtuse,
broadly cuneate at the base: spikes 2-4, to 12 in. long. Calif. A.
califArnica, Hook. & Arn.=A. hispidula. A. carolini&na, Croom
(A. glabra, Boynt., not Poir.). Allied to A. fruticosa. Lfts. numer-
ous, elliptic-oblong, about Hin. long, glabrous: racemes several, 4-8
in. long: pods nearly straight on the back. Summer. N. C. to Fla.

A. gl&bra, Boynt, not Poir.=A. caroliniana. A. hispidula,
Greene (A. californica, Hook. & Arn., not Nutt.). Allied to A.
fruticosa. Branchlets and petioles with prickly glands and pubes-
cent: Ifts. 17-25, ovate to oblong, villous: spikes solitary, to 7 in.

long: pods very glandular. Calif. A. lxmga.ta t Nutt. Allied to A.
fruticosa. Glabrous: Ifts. 9-21, remote, elliptic to elliptic-oblong,
obtuse or emarginate, cuneate at the base, 1-1 % in. long.: racemes
solitary or several, to 12 in. long: pod straight on the back, very
glandular. Spring. Ark., Texas. Var pubticens. Gray (A. texana,
Buckl.). More or less pubescent. Texas. A. microphylla, Pursh
(A. nana, Nutt.). One ft. high: Ifts. small, ' Jn. long, crowded,
glandular beneath: spikes usually single. From Minn, and Iowa
west to Rocky Mts. A. montana, Bovnt.=A, glabra. A. nAna,
Nutt.=A. microphylla; see also A. fruticosa, var. humilis. A.
pantcutata, Torr. & Gray. Shrub, to 12 ft. high; grayish tomentose:
Ifts. 11-17, ovate-oblong or elliptic-oblong, 1-2 in. long: racemes
long and slender, panicled. Texas. A. pubtecens, Willd.=A. her-
bacea. A. ptimila, Michx.=A. herbacea. A. tex&na, Buckl.=A.
Itevigata var. pubescens. A. virg&ta. Small. Allied to A. fruticosa.

Perennial, 2-6 ft., sparingly branched: Ifts. broad, coriaceous: spikes
single or few. Southern states. ALFRED REHDER.

AMORPHOPHALLUS (Greek-made name).Aracex.
Giant aroids from the eastern tropics, grown as curiosi-

ties in hothouses.

Leaves ample; petioles smooth or warty and variously
spotted; blade ample, 3-parted, the divisions pinnatifid:

spadix long; spathe (or "flower") funnel- or bell-shaped
at the base, springing from the great bulb-like tuber in

advance of the Ivs., the latter usually pedately com-
pound: differs from Arum and related genera by tech-
nical characters. Monogr. by Engler in De Candolle's

Monographise Phanerogamarum, Vol. 2, 1879.

Amorphophalluses are propagated by offsets of the
tubers. These offsets are miniature tubers which grow
out of the parent tuber. They are taken off at the time
of potting, placed in pots just large enough to accommo-
date them, in a soil composed of loam, leaf-mold and
sand in about equal proportions and kept in a tempera-
ture of 65 to 70. They are rarely, if ever, propagated
by seeds in northern gardens, and for this reason,
together with their disagreeable odor when in flower,

they are not commonly grown. The flowers are like a
huge calla except that the spathe and spadix are of a
dark chocolate color. The odor is supposed to attract

carrion-loving insects, which pollinate the flowers in
their native home and bring about the production of

seeds. Towards the end of March the plants should be
taken from their winter quarters and placed on the

190. Flower-stem and
bit of leaf of Amorpho-
phallus Rivieri.

stages of a moderately warm greenhouse and kept
moist, where, if the tubers are strong enough, they will

soon flower. The leaves begin to grow immediately
after the flowering season. Toward the end of May,
they should be planted out in the open ground, or they

may be used in subtropical bedding.
Plants should be lifted in the fall,

before frost, and potted in any
good, rich soil, and placed in a
warm greenhouse to ripen off the

leaves, after which they may be
stored away under the greenhouse
stages, or in any convenient place
where the temperature does not
fall below 50, giving just sufficient

moisture to keep the tubers from

shriveling. (E. J. Canning.)

Rivieri, Dur. DEVIL'S
TONGUE. SNAKE PALM.
Fig. 190. Scape (sent up
in early spring) preceding
the Ivs., 3-4 ft., dark-colored
and speckled with light
red: If. often 4 ft. across,

pedately decompound, the

petiole mottled, standing on a
stalk like an umbrella: spathe
rosy, calla-like, with a long-pro-

jecting and slender, dark red,

slightly curved spadix, the whole
"flower" often measuring 3 ft.

long. Cochin China. R.H. 1871,

p. 573. Gn. M. 5:232. G.W. 14,

p. 173. V. 7:116. The best-

known species in American gar-
dens. Has a strong and disagree-
able odor.

campanulatus, Blume. STANLEY'S WASH-TUB. Scape
lower (2 ft. or less); spathe nearly or quite 2 ft. broad
and 15 in. high, with a horizontal, spreading fluted

border (not calla-like), red-purple on the margin and

grayish, spotted white lower down, and becoming
purple in the center; spadix 10-12 in. high, the purple
top enlarged and convoluted: If. much as in A. Rivieri:

tuber weighing 8-10 Ibs., shape of a flat cheese. An
old garden plant from E. Indies. B.M. 2812 (as
Arum campanulatum). F.S. 15: 1602-3. G.C. 1872:

1720, 1721; III. 5: 755. G.W. 13; p. 9.

giganteus, Blanc. "FL larger than A. campanulatus
(often 2 ft. across) and much more pleasing in color,

shading from deep red to cream-color toward the
center. The club-shaped spadix is dark maroon, with

yellow and red base. After flowering, the foliage-st.

appears, a stout st. of deep green color, mottled with

gray. After growing at the rate of several inches a day,
it expands into a large palm-like If., of a rich, dark green

color, often measuring 5 ft. across." Blanc, 1892,
received "under this name from India." A. campan-
ulatus(t). Probably not the A. giganteus of Blume.

simlense, Blanc. "Fl. 15 in. long, the inside of

peculiar golden color, spotted purple; the back is

metallic brown. Fine palm-like foliage." The cut in

Blanc's catalogue shows a spathe produced into a long
foliaceous summit, and a long, slender, recurved spadix.

Probably of some other genus: perhaps Sauromatuin.

A. Afzilii, Hort. (Corynophallus Afzelii, Schott)=Hydrosme
leonensis. A. Elchleri, Hook. f. Spathe 2 in. across, purple and
white: spadix 5 or 6 in. high, thick, brown: If. single, much divided.

W. Air. B.M. 7091. A. EUidttii, Hook. Spathe short and broad,
dull pink with pale green spots: Ivs. tripinnatifid, 18 in. broad.
B.M. 7349. A. Lacoitrii, Linden. (Pseudodracontium Lacourii,
N. E. Br.). Petioles barred with yellow; blades much cut. green,

spotted white. Cochin China. I. H. 25:316. A. leontnsii, Lem.
Spathe 6 in. long, pear-shaped, the tube bell-shaped, white, dilated

into the dark purple limb which is striped :irul ^potted with white;
Ivs. about 1 ft. wide, tripinnatifid. B.M. 7768. A. LenpoUiAnta,
Nichols. (Hydrosme Ix?opoldiana, Mast.). Spathe reddish, long
acuminate on one side, with undulate margins; spadix 2-3 ft., terete.
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recurved: If. 2-3 ft. across. Congo. I.H. 34: 23; 42, p. 380. A.

nicoaus Lem., I.H 12:424 = Dracontium asperum. A. oncup/iiillua,

Pram. Spathe 6-7 in. long, the tuber broadly ovoid, white, striped

and spotted, the limb brown-purple with yellow spots: Ivs. tripin-

natifidV Andaman Arch. B.M. 7327. .4. Pnkirui, Hook. f. Tuber
6-10 in diam., not bulbiferous: Ivs. 3-5 ft. tall, the petiole green,

mottled gray-white on red: spathe-tube 2 in. long, pale green spotted

white, the limb 6-8 in. across, yellow, purple-brown inside at base.

Perak. A. K(z, Prain. A larger plant than A. campanulatus, the

tuber 1 ft. across: Ivs. 5-6 ft. tall, the petiole purplish, marked gray
and green: spathe campanulate, 12-18 in. across, pale red-purple;

spadix with an appendage 10-14 in. long. Java. A. sativus, Blume.

Petiole 2-3 ft. tall, rugose, rough, white marked, each division of the

blade pinnate-parted, the costa thick, white. Molucca Isls. A.

Sckwein/urthii. N. E. Br. Spathe broad, reddish brown. E. Afr.

A. Titanum, Beccari. One of the most remarkable plants known.
Tuber 5 ft. in circ.: If. -stalk 10 ft.: If.-blade 45-ft. in circ.: spathe
3 ft. in diam.; spadix 6 ft. high. Bloomed at Kew in 1890, the tuber

.lying thereafter. Sumatra. B.M. 7153-5. G.C. III. 5:748 (as con-

ophallus). .4. tariabilis, Blume. Lvs. pinnatisect: spathe erect, 5

in long, white inside, spotted outside, the margin rosy. Java and

Philippines. G.C. II. 6: pp.680, 681 (as Brachy-spatha). J.H. III.

33: 493; 63: 283. A. virdsus, N. E. Br. Spathe green externally,
suffused with purple and spotted, internally lurid purple. Siam.

B.M. 6978. L. H. B.
GEORGE V. NASH.

AMPELOPSIS (Greek ampelos, vine, and opsis, like-

ness). Vilacex. Ornamental woody vines with hand-
some deciduous foliage and some species with orna-

mental fruits, used for covering trellis-work, pergolas,

arbors, low walls and the like.

Shrubs, climbing by tendrils: branches with close

lenticillate bark and white pith and with tendrils

opposite the Ivs. : Ivs. alternate, petioled, simple, lobed,

digitate, pinnate or bipinnate: fls. small, greenish,

perfect, in diehotomous long-peduncled cymes opposite
the Ivs. or terminal; calyx indistinct; petals 5, or rarely

4, expanding; stamens as many as petals, short; ovary
2-celled with a slender style, adnate to a distinct cup-
shaped disk, entire or crenulate at the margin: fr. a
1-4-seeded berry. About 20 species in N. Amer.,
Cent, and E. Asia. By some botanists united with Vitis,
which is easily distinguished, even in the winter state,

by its shredding bark and brown pith, also by the panicu-

191. Ampelopsis heterophylla var. amurensis. ( x

late infl. and the petals cohering into a cap and falling
off as a whole; more closely related to Parthenocissus,
which differs chiefly in its disk-bearing tendrils and the
absence of a distinct disk in the fl.; still more closely to

Cissus, which differs in the fleshy sts., usually 4-merous
fls. and 4-lobed disk. Monogr. by Planchon in De
Candolle, Monographiac Phanerogamarum, 5:447-463.

tricolor, 4.

tripartite, 5.

tvberota, 7.

The members of this genus are shrubs, climbing,
with twining tendrils, not clinging by disks to its

sup-
port, of medium height, with variously divided, rarely

simple foliage, small greenish flowers, in peduncled
cymes, followed by blue or yellow pea-sized berries. Most
of the species are hardy North, but A. japonica, A.

megalophylla and A. arborea are only half-hardy, while

A. cantoniensis and A. leeoides can be grown only in

warmer temperate regions. Page 3565.

They are not particular as to the soil and situation

but grow best in fresh and loamy land. Where only a

light covering is desired, species like A. japonica, A.

acanitifolia and A. arborea should be planted; A.

heterophylla var. amurensis makes a rather dense cover-

ing and is well suited for the covering of parapets, low

walls and rocks; A. megalophylla is a very strong grower,
with bold foliage. Some species, as A. heterophylla and

particularly its var. amurensis are very ornamental in

autumn with their bright blue profusely produced
berries.

Propagation is by seeds and by hardwood or green-
wood cuttings. All species may be propagated by
cuttings with a good eye, placed in sandy soil under

bell-glasses in September.
INDEX.

aconitifolia, 5. cordata, 3. nnpi/ormis, 7.

affinis, 5. Delavayana, 6. palmiloba, 5.

amurensis, 4. dissecta, 5. rubricaulis, 5.

arborea, 8. elegans, 4. serjanisefolia, 7.

bipiniuUe, 8. heterophylla, 2,4,6. Sie6oWt'i, 4.

brevipedunculata, 4. humulifolia, 1.

cantoniensis, 10. japonica, 7.

cinerea, 2. megalophylla, 9.

citrulloides, 4. micans, 2.

A. Lvs simple or lobed.

B. Under side of Ivs. whitish: Ivs. of firm texture.

1. humulifolia, Bunge. Lvs. broadly ovate, 3-5-

lobed, sometimes only slightly so, 3-5 in. long, truncate

or subcordate at the base, acute or acuminate, bright

green and lustrous above, glaucescent and glabrous or

hairy beneath: cymes slender peduncled: fr. few and

small, usually pale yellow with bluish cheek, or pale

yellow or entirely pale blue. N. China. This species
has been always confused with A. heterophylla, from
which it is easily distinguished by the firmer texture of

Ivs., their pale whitish under side and the color of the

frs. It is very hardy and the foliage has the appearance
of that of a true Vitis.

2. micans, Rehd. (Vitis repens, Veitch, not Wight
& Am.). Shrub, climbing to 20 ft.: young growth
purplish: branchlets glabrous: Ivs. triangular-ovate
and not lobed or broadly ovate and slightly 3-lobed,
subcordate or sometimes truncate at the base, short-

acuminate, the lobes acute, coarsely crenate-serrate,
dark green and with a velvety sheen above, glauces-
cent below, 2-4 in. long: cymes long-stalked and rather

dense: fr. dark blue. Cent. China. Has proved hardy
at the Arnold Arboretum. Var. cinerea, Rehd. (A.

heterophylla var. cinerea, Gagnep.). Lvs. grayish
pubescent on both sides or only below, often deeply
3-5-lobed.

BB. Under side of Ivs. green: Ivs. membranous.

3. cordita, Michx. (Vllis indiiAsa, Willd. Cissus

Ampeldpsis, Pers.). Nearly glabrous: Ivs. cordate,

roundish-ovate, not or slightly 3-lobed, acuminate,
acutely serrate, pale green beneath, usually pubescent
on the veins: cymes loose, slender-stalked : berries bluish

or greenish. From 111. and Ohio south. Mn.N. 2:6.

4. heterophylla, Sieb. & Zucc. (VUis heterophylla,

Thunb.). Branchlets glabrous or hairy: Ivs. cordate,

3-5-lobed, with rounded sjnuses, sometimes slightly

3-lobed, lobes serrate or incised, shining green beneath
and usually glabrous or sometimes hairy, lJ^-3 in.

long: cymes on stalks J^-2H in. long: fr. changing from

pale lilac to verdigris color and finally bright blue or
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sometimes finally whitish. July, Aug.; fr. Sept., Oct.

E. Asia. B.M.5682 (as var. humulijolia). Gt. 1813:

765. Gn. 10, p. 451. Var. elegans, Koch (A. tricolor,

Hort. A. Siebdldii, Hort. Vltis heterophylla var.

variegata, Nichols.). Lys. smaller, blotched and striped
with white; flushed pink when young; slow-growing
and tenderer. Gn. 54, p. 5. A handsomely colored

form, adapted for planting in vases and baskets.

Var. citrulloides, Schneid. (A. citrulloldes, Lebas). Lvs.

deeply lobed with rather narrow sinuately lobed

segms. Var. amurensis, Planch. (A. brevipedun-

etMta, Koehne. Vtiis brevipedunculata, Dipp.). Fig.
191. Branchlets and petioles usually hairy: Ivs. slightly

3-lobed, 2-4 in. long, lobes crenately serrate, hairy
beneath, at least on the veins: cymes rather dense: fr.

darker blue. The variety is a stronger grower than
the type and strikingly beautiful in autumn with its

variously colored berries; it is well adapted for cover-

ing low walls, rocks and trellises.

AA. Lvs. 8-5-parted or digitate, at least partly, with

usually lobed segms.

B. Segms. of the Ivs. pinnately lobed or only serrate;

the lower Ivs. sometimes only lobed.

5. aconitifdlia, Bunge (A. dissecta, Carr. A. aconiii-

fdlia var. dissecta, Koehne. A. afflnis var. dissecta,

Hort.). Branchlets glabrous: Ivs. 5-parted, the segms.

pinnately lobed with rather narrow-toothed or entire

lobes, 2-3 in. long, green beneath, glabrous or hairy on
the veins: berries small, orange when fully ripe, some-
times bluish before ripening. Summer; fr. in autumn.
N. China. R.H. 1868, p. 10: 1883, p. 318. Gn. 5, p.
523. G. 1:396. Very handsome vine with finely
divided foliage. Var. palmiloba, Rehd. (A. palmlloba,
Carr. A. tripartlta, Carr. A. rubricaulis, Schneid.).
Lvs. usually 3-parted, the lower ones often only 3-lobed,

segms. often rather broad, coarsely toothed, rarely

pinnatifid. R.H. 1867, p. 10. J.H.S. 28:87 (form with

rather narrow segms.).

6. Delavayana, Planch. (A. heterophylla var. Dela-

vayana, Gagnep. Vltis Delavayana, Franch.). Young
growth hairy and usually purplish: Ivs. cordate at the

base, partly 3-lobed and partly 3-parted, 2-5 in. long,

segms. coarsely crenately toothed, dark green and nearly

glabrous above, light green and pubescent beneath or

sometimes glabrous, the middle segm. elliptic-oblong,

cuneate, the lateral ones very unequal: cymes on pe-
duncles 1 in. or less long: fr. dark blue or bluish black.

Cent. China. J.H.S. 28 : 102. A strong-growing vine,

hardy.

BB. Segms. of the Ivs. pinnate; the pinnx separate from
the winged rachis.

7. japonica, Makino (A. serjanixfblia, Bunge.
Vltis serjanixfolia, Maxim. A. napiformis, Carr. A.

tuberdsa, Carr.). Roots tuberous: plant glabrous: Ivs.

3-5-parted or digitate, chartaceous, shining and dark

green above, the divisions pinnate, with winged rachis,
the pinnae separate from the wings: berry small, blue,

punctate. Japan, N. China. Gt. 16:531. R.H. 1870,

p. 17. Gn. 6, p. 365. I.T. 5:176. Very handsome
vine with its lustrous and dark green, finely cut foliage,
but somewhat tender.

AAA. Lvs. bipinnate or pinnate; Ifts. distinctly stalked.

B. Lfts. usually %-l in. long, very coarsely toothed.

8. arbdrea, Koehne (A. bipinnata, Michx. Vltis

bipinnata, Torr. & Gray. Cissus stdns, Pers.). PEPPER
VINE. St. erect or somewhat climbing: Ivs. bipinnate,
4-8 in long; pinnae and Ifts. on each segm. usually 5;
Ifts. broadly ovate or cuneate-obovate, coarsely toothed,
J-l Ji in. long, veins beneath and rachis usually hairy:
berries dark purple. Summer; fr. in autumn. Southern

states, Mex. B.B. 2, p. 2409. Handsome vine with

bright green finely cut foliage; not hardy N.

BB. Lfts. usually 2-4 in. long, crenate-serrate.

9. megalophylla, Diels & Gilg. (Vilis megalophylla,
Veitch). Climbing to 30 ft., glabrous: Ivs. long-

petioled, 6-15 in. or sometimes longer, the larger ones

bipinnate; the lower pinnae with 3-9 Ifts., the lowest

pair often 3-lvd. ;
Ifts. petioled, ovate or ovate-oblong,

25 in. long, rounded or subcordate at the base, mem-
branous, remotely serrate, pale or glaucescent beneath,
veins nearly straight, ending in the teeth: fr. bluish

black, in loose cymes. W. China. J.H.S. 28:16, 86, 97.

Gn. 65, p. 45. Strong-growing vine, hardier and larger
in every part than the following.

10. cantoniensis, Planch. (Vltis cantoniensis, Seem.).
Lvs. long-petioled, similar to the preceding species but

smaller; Ifts. 1-3 in. long, cuneate or rounded at the

base, sometimes nearly sessile, chartaceous, remotely
and often indistinctly crenate-serrate, veins arching:
fr. violet or pale violet. S. China to Malay. Penins.

A. Daridiana, Mott.=Vitis Piasezkii. A. dumeldrum, Hort.

Parthenocissus vitacca. A. Engelmdnnii, Hort.=Parthenocissus

quinquefolia var. Engelmannii. A. Grdebneri, Bolle=Parthenocis-
sus quinqucfolia var. hirsuta. A. hederdcea, DC.=Parthenocissua
quinquefolia. A. Henryana, Hort.=Parthenocissus Henryana.
A. heptaphtflla, Buckl.=Parthenocissus heptaphylla. A. himalay-
Ana, Royle=Parthenocissu8 himalayana. A. hirsuta. Don =Par-
thenocissus quinquefolia var. hirsuta. A. Httgoii, Hort.=Parthe-
nocissus tricuspidata. A. incdnstans, Hort.=Parthenocissus tri-

cuspidata. A.japtinica, Hort.=Parthenocissus tricuspidata. A.
leerndes, Planch. (Vitis leeoides, Maxim. ). Allied to A. megalophylla.
Lvs. usually pinnate, sometimes the lower Ifts. 3-leaved; Ifts. 5-7,
ovate-oblong, 2^4 Yi in. long, rounded or broadly cuneate at the

base, remotely serrate. S.Japan. Tender. J.H.S. 28:95, 96. A.

Lfntni, Hort.^Parthenocissus tricuspidata var. Lowii. A. macro.

phtfUa, Hort.=Parthenocissus yitacea var. macrophylla. A. mu-
rdlis, Hort.=Parthenocissus quinquefolia var. murorum. A. ort-

entalis. Planch. (Vitis orientalis, Boiss.}. Allied and very similar

to A. arborea: petioles longer; Ivs. ovate-elliptic, quite glabrous:

petals and stamens 4. Orient. G. C. 1871:1615. A. pubescent,
Schlecht. Parthenocissus quinquefolia var. hirsuta. A. quinque-
fdlia, Michx.= Parthenocissus quinquefolia. A. raiticantissima,
Schelle= Parthenocissus quinquefolia var. murorum. A. radican-

ttssima, Hort.=Parthenocissus quinquefolia var. hirsuta. A. R6j^
lei, Hort.=Parthenocis8us quinquefolia var. murorum and P. tri-

cuspidata. A. St. Paidii, Hort.=Parthenocissus quinquefolia var.

St. Paulii. A. sempervirens, Hort.=Cissus striata. A. Thfimsonii,
Hort.^Parthenocissus Thomsonii. A. tricuspidtita and A. Veitchii,

Hort.=Partnenocissua tricuspidata. A. virginidna, Hort.=Par-
thenocissus quinquefolia. AURED REHDER.

AMPELOPOVlTIS: Vitis.

AMPHICARREA (Greek, alluding to the two kinds
of pods). Spelled also Amphicarpa. Legumindsse. Hoo
PEANUT. A genus of 6-8 species of herbaceous peren-
nial vines of E. N. Amer. and India, considered by some
to contain also the species now credited to Falcata.

Fls. of 2 kinds, the upper axillary, racemose and

showy, the lower apetalous, fertile, and borne in the

lower axils. Not in the American trade and cult, only
in botanic gardens. The only common species are A.

monolca, Ell. (Falcata comosa, Auct.), and A. I'itcheri,

Tprr. & Gray. Both are pubescent or glabrate vines,

with trifoliolate Ivs., white or purplish fls., and rather

conspicuous pods. Of little value horticulturally.

N. TAYLOR.

AMPHfCOME (amphi, both, and home, hair; the
seeds having a tuft of hair at both ends). Bignoniacex.
Greenhouse herbaceous rockery plants from the Hima-

layas, with large, rosy, funnel-shaped, 5-lobed fls.

which are axillary or terminal: Ivs. alternate, unequally

pinnate. Species 2.

arguta, Royle. Height 3 ft. : Ivs. radical, the Ifts. in

34 pairs, sessile, lanceolate, acuminate, deeply serrate:

fls. in terminal racemes, fewer than in the next; corolla-

tube rose-colored, trumpet-shaped; calyx-lobes long,

awl-shaped. P.M. 6:79. Intro, by Montarioso Nur-
series.

A. Embdii, Royle. Height \Vr-Z ft.: Ifts. in 5-7 pairs, cordate-

ovate, obtuse, shortly petiolulate, margin crenate-lobate: fls. at

first corymbose: corolla-tube and throat orange; calyx-lobea
short, thick, fleshy. B.M. 4890. Gn. 8, p. 25; 38, p. 458. F.S. 11;
1109- N. TAYLOR, f

AMPHIRAPHIS: Microglossa.
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AMSONIA, (named for Charles Amson, colonial

physician in eighteenth century). Called also Ansonia.

.\IMH- i/nacex. Plants sold for border planting, mostly
among shrubbery, but little known in cultivation.

Tough-barked perennial herbs with alternate narrow
(vs. and terminal panicles of blue or bluish narrow-

limbed small fls. in May and June, the inside of the

corolla-tube bearing reflexed hairs and also the 5 sta-

mens: fr. two long and slender many-seeded follicles.

About a dozen species in E. U. S. and E. Asia. Prop,

mostly by dividing the clumps; also by seeds, and by
cuttings in summer.

Tabernaemontana, Walt. (A. salicifolia, Pursh. A.

Amsdnia, Brit. Tabernaemontana Amsonia, Linn.).

Glabrous or nearly so, 2-3 ft. : Ivs. willow-like, ovate to

lanceolate, acuminate, alternate, short-petioled: fls.

many, with lanceolate spreading lobes, succeeded by
slender, milkweed-like follicles or pods 2-3 in. long.
Holds its foliage late. Pa. to Fla. and Texas. B.M.
1873. L.B.C. 6:592. B.R. 151 (as A. latifolia).

angustifolia, Michx. Villous when young, the st.

1-3 ft. : Ivs. linear to lance-linear, an inch or two long,
much crowded, margins becoming revolute: corolla-

lobes ovate-oblong to linear-oblong. Dryland, N. C.,
to Texas. L. H. B.

AMYGDAL6PSIS: Prunus.

AM^GDALUS (Greek-made name, referring to the
furrowed pit). Rosacese. A name given to the peaches,
apricots and their kin, but here treated as a section of

the genus Prunus, which see.

AMYRIS (etymologically allied to myrrh, in allusion

to the odor). Rutdcese. TORCH-WOOD. Some 10 species
of shrubs and trees ranging from the S. U. S. to Cent.
Amer. and W. Indies, a few of which have been men-
tioned as evergreen cult, plants in hothouses. Lvs.

alternate, compound but Ifts. sometimes reduced to 1

as in some other rutaceous plants: fls. white, in axillary
or terminal spikes; sepals and petals 4; stamens 8: fr.

an ovoid or globose drupe, with a single stone.

Apparently none of the species is in cult, in this country,
although A. balsamlfera, Linn., of S. Fla. and the W.
Indies, A. Plumicri, DC., of the W. Indies, and A.
braziliensis (properly Prblium braziliense, of the Bur-
seracese) may occur.

ANACAMPSEROS (Greek-made name, of no sig-
nificance here). Porlulacacex. LOVE-PLANT. Succulent

herbs, of a dozen

species, from the Cape
of Good Hope, but not

grown in this country
except in botanic gar-
dens. They are green-
house plants, with
ovate fleshy Ivs.: fls.

racemose, expanding in

the sun; petals 5, fuga-
cious; sepals 5, oblong.

Prop, by seeds or by
cuttings of sts. or

lys.
The commonest species
is A. arachnoides, Sims,
a peculiar, cobwebbed,
green - Ivd. succulent,
with simple racemes of

white fls. B.M. 1368.

A. Bdrderi, Hort., "is a
Pyrenean alpine plant of

easy culture in border or

rockery; purple fls.; late-

blooming." The name is

apparently unknown in
botanical literature.

N. TAYLOR, f
'

192. Anacardrum occidentale. (XH)

193. Anagallis arvensis. ( x H)

ANACARDIUM (name refers to the heart-shaped
character of the nut). Anacardiacex. Eight species
native to the American tropics, of which one (yielding

the cashew nut) is widely culti-

vated in tropical countries.

Trees and shrubs with
leathery alternate

lys.:
fls.

small and numerous in pani-
cles, polygamous; calyx 5-cleft;

petals 5, very narrow; stamens
7-10: fr. kidney-shaped, borne
on a greatly enlarged hard

receptacle.

occidentale, Linn. CASHEW.
Fig. 192. A large, spreading
tree with milky juice, very im-

patient of frost, and therefore

adaptable only to extreme S.

Fla. in the U. S. : Ivs. oval or

obovate, rounded, or even

emarginate at the top : fls. rosy-
tinted, fragrant, in clusters ter-

minating the young branches:
nut kidney-shaped or heart-

shaped, the size of a large

bean, the kernel edible. This
nut (about 1 in. long) is

borne on a fleshy recep-
tacle (the cashew apple,

Fig. 33) which is about
3 in. high when mature,
white to yellow and red,
and is sweetish-sour and
edible. Gn. 11, p. 211.

A vinous liquor is made from the apple. The kernel of
the nut yields oil, and is edible when roasted; the shell

of the nut is exceedingly acrid, even the fumes from the

roasting being highly irritant. The tree yields a gum
which is the basis of a varnish, being used to protect
books and woodwork from the ravages of white ants and
other insects. The tree grows 20-40 ft. high. Some-
times grown under glass in collections of economic
plants; prop, then by cuttings of mature wood with
Ivs. retained. L. H. B.

ANAGALLIS (Greek, delighting). Primulacex. PIM-
PERNEL. Low annual, biennial or perennial herbs cul-

tivated in the open for their numerous bright-colored
blossoms.
Stems mostly angular, bearing opposite alternate or

3-whorled entire Ivs.: fls. axillary, mostly solitary,

usually not longer than the Ivs., in shades of red, blue
or white, the corolla rotate or rotate-bell-shaped and
with lobes obovate or linear which are either entire or
toothed

;
stamens 5, attached in the base of the corolla,

the filaments usually bearded: fr. a globose caps., cir-

cumscissile. Two dozen species of interesting little

plants mostly with trailing or procumbent sts., in

many parts of the world. Pax and Knuth, Engler's
Pflanzenreich, hft. 22:321-334.
The pimpernels are of simple culture. They thrive

in a warm soil, the seeds of the annual species being
planted where the plants are to grow. The perennial
kinds are increased by division, or by cuttings of young
growths started under glass. All of them are free-flower-

ing and attractive minor plants. The many forms in

gardens are probably all referable to two species.

A. Lvs. ovate.

arvfinsis, Linn. (.A. pulchella, Salisb. A. orientdlis,
Hort. A. Monellii, Bieb., not Linn.). COMMON PIM-
PERNEL, or POOR MAN'S WEATHERGLASS (fls. close at

approach of bad weather). Fig. 193. Annual: sts.

procumbent or ascending, the branches becoming long,

slightly winged: Ivs. opposite or in 3's, sessile: fls. scar-
let varying to white, the lobes broadly obovate and
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obtuse and the edges finely toothed. Eu., Asia, and

sparingly run wild in N. Amer. Var. phcenicea, Gren. &
Godr. Fls. red; corolla-lobes mostly glandular-ciliate
at top. Var. caerulea, Gren. & Godr. (A. cseridea,
Schreb. A. verlicillata, AIL). Fls. blue; lobes not glan-
dular and slightly ciliate. Var. latifolia, Lange (A.
lati/6lia, Linn.). Fls. blue: Ivs. very broad: plant stout.

B.M. 2389.

AA. Lvs. linear or linear-lanceolate (except perhaps in
war. Monettii).

linifolia, Linn. (A. angustifolia, Salisb. A. fruticdsa,
Vent. A. grandiflora, Andr. A. Phllipsii, Hort.). Per-
ennial or biennial: sts. woody at base, 1-1H ft.: Ivs.

opposite or verticillate, sessile, acute, margin often
revolute: fls. blue, reddish underneath, the lobes obo-

vate, obtuse and entire. W. Medit. region. B. M. 831.

Var. Monellii, Knuth (A. Monellii, Linn., not Bieb.
A. Willmore&na, Don). Lvs. often in 3's, somewhat
broader (even to ovate or oblong): corolla longer.
Var. collina, Ball (A. colllna, Schousb.). Large, sts.

thick: fls. rose-colored or purplish (not blue). Var.

microphylla, Ball. Many-std., branches ascending: Ivs.

small, lanceolate: fls. blue, reddish beneath.
L. H. B.

ANANAS (modified from aboriginal S. Amer. name).
Written also Ananassa. Bromeliacex. Stove herbs, al-

lied to the billbergias, and demanding the same general
treatment. As ornamental subjects, grown mostly for

the rosette of rigid Ivs. and the strange, often colored
head of fleshy fls., which are 6-cleft, with 6 stamens and
1 style. The ripe head is composed of the thickened

rachis, in which the fleshy berry is imbedded, and the

fleshy persistent bracts; m the pineapple, the fls. are
abortive. Prop, by the leafy crown or topknot, by

long and sword-shaped, stiff, more or less rough-edged.
The same stalk does not bear a second time, but a new
shoot may arise from the same root and bear fruit.
Better results are usually secured by severing the
sucker or crown, and growing a new plant. American

194. Ananas sativus (pineapple).

strong suckers, or by small offsets from the base: these
are treated as cuttings, being rooted in sand with bottom
heat, or in the S. set directly in the field. Monogr. by
Mez, DC., Monogr. Phaner. 9.

sativus, Schult. f. PINEAPPLE, which see for field cul-
ture Fig. 194. Plant producing a single shaft 2-4 ft.

high, and when 12-20 mos. old bearing a head, or pine-
apple, on the top of which is a rosette of stiff Ivs. : Ivs.

195. Ananas sativus var. variegatus. ( X H)

tropics. B.M. 1554 (as Bromelia Ananas). B.R. 1081
(as A. bracteaia). There is a common cult, form (var.

variegatus or stratifolius). Fig. 195, with striped Ivs.

Gn. 51, p. 57. A. Porteanus, Koch, is a form of A.
sativus, with olive-green, sharp-spined Ivs. with a yel-
low central band. G.W. 5, p. 51. A. cochin-chinensis,
Hort., is another form (intro. by Pitcher & Manda, 1891).

A. bracteatus, Schult. f., is a showy species with red heads, all the
bracts being elongated, spiny and prominent. Brazil. B.M. 5025.
Regarded by Mez as a form of A. sativus. A. macrodtintes, Morr.,
like a bromelia, has large toothed bracts. Brazil. A. Mardiltmut,
Hort., a form of A. sativus probably, has variegated spineless Ivs.

L. H. B.

ANAPHALIS (Greek name of a similar plant). Com-
pdsitx. EVERLASTING. Hardy border plant; useful for

immortelles. A genus of 30 species, much like Anten-
naria, but differs in the pappus-bristles of the stami-
nate fls. not being thickened (these are thickened up-
wards in that genus) and the st. leafy.

margaritacea, Benth. & Hook. A foot or two high,
with many corymbose heads, white: Ivs. sessile, linear-

lanceolate, long-pointed: involucre pearly white, hence
the vajue of the plant as an everlasting. N. Amer.
and Asia. The plant from Asia, with yellow fls., is per-
haps better referred to A. cinnambmea, Clarke, but is

hardly separable from the type. It is offered as
a yellow everlasting. jj. TAYLOR.!

ANARRHINUM (snoutless). Scrophulariacex. A
dozen biennials and perennials of S. Eu. and N. Afr.

Allied to Antirrhinum, but not cult, in this country,

except in botanic gardens. Fls. small, in interrupted
spike-like racemes, white or blue. Easily grown in

ordinary garden soil, but not certainly hardy north of

New York. Known also as Simbidata.

ANASTATICA: Resurrection Plant.

ANCHUSA (anchousa, a paint for the skin). Bora-

ginacex. ALKANET. Hardy annual, biennial or perennial

plants, with blue or purple fls. in panicled scorpioid
racemes or sometimes in headlike clusters; the corolla

trumpet-shaped and the throat closed by scales: Ivs.

alternate, usually hairy. Of easy cult, in sunny position

except A. italica var. "Dropmore," which is best

suited in partial shade. Prop, by seed generally, but old

perennials may be root-divided in spring.

A. Fls. small, like forget-me-nots.

Barrelieri, Vilm. Perennial: height 2 ft.: Ivs. ovate-

lanceolate, smaller and shorter than in A. italica: fls.
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blue, with a white tube and pink or yellow throat. May.
Eu. and Asia Minor. B.M. 2349. Valued for its

earliness and for cut-fls. The least common of the 3

species.

officinalis, Linn. Biennial or perennial, 1-2 ft. : Ivs.

lanceolate, hairy, radical ones clustered : fls. opening in

pairs, bright blue or purple, in loose, one-sided spikes.

June-Oct. Eu. Effective in masses and of easy cult.

The common alkanet.

capensis, Thunb. Biennial: height \}4 ft.: Ivs.

narrowly lanceolate and less hispid than in A. italica:

fls. red-margined, with a white throat; buds red;

calyx inflated after the fl. has withered; divisions short-

obtuse. June-Sept. Cape of Good Hope. B.M. 1822.

Fine for cut-fls. Often winterkilled, but seeds itself

freely; north of Boston best treated as a coolhouse

plant. Var. alba, Hort., has white fls.

AA. Fls. large.

italica, Retz. Perennial: height 3-5 ft.: Ivs. largest

of the 3 species here contrasted, ovate-lanceolate,

rough, shining; radical ones sometimes 2 ft. long: fls.

bright blue. Medit. B.M. 2197. L.B.C. 14:1383.

If not allowed to go to seed, will bloom continuously
from June to Sept. Commonest and perhaps best

species. Var. Dr6pmore. Fig. 196. Three ft. : fls. purple,
in loose heads. Best suited to partial shade. Var.

superba, Hort., has very dark blue fls.

A. Agdrdhii, Lchm. Lvs. linear. Siberia. Rare. A. myosotidi-

fl&ra, Lehm. Lvs. large; radical ones long-petiolate, cordate-reni-

form; cauline ones sessile, oval. Siberia, Caucasus. A. ochroleuca,

Bieb. Perennial: 2 ft.: fls. yellowish white: Ivs. minutely strigose,

lanceolate, ciliate. July, Aug. A. semp&rvirens. Linn. Lvs.

broadly ovate ; lower ones petiolate: racemes short, generally bracted
at the base. Eu. Esteemed in France.

jj TAYLOR, t

ANDA: Joannesid.

ANDIRA (Brazilian name). Leguminbsx. ANGELEEN
TREE. Hothouse trees.

Trees, with conspicuous fls. in racemes: calyx 5-

toothed or entire; keel petals distinct; ovary stalked:

fr. a roundish 1-seeded pod. Nearly 30 species of

Tropical American and African.

Two or three species are sometimes cultivated in

hothouses in the Old World and in American botanic

gardens. They must be grown in rich loam and peat in

the warmhouse. Propagation is by cuttings of ripened
wood in sand under bell-jar, with bottom heat.

inermis, HBK. CABBAGE TREE. A tree 20-35 ft.:

Ivs. impari-pinnate, with 13-15 ovate-lanceolate and
acute Ifts. : fls. in terminal panicles, purple, on short

pedicels. W. Indies and Brazil. jj. TAYLOR.

ANDRACHNE (ancient Greek name). Euphor-
bidcese. Low shrubs with bright green foliage, of little

ornamental value; sometimes grown in botanical
collections.

Shrubs or perennials: Ivs. alternate, usually entire:

fls. small, monoacious or incompletely dicecious, axillary,

5-6-merous; staminate in clusters, with petals smaller
than the sepals, stamens with free filaments, not exceed-

ing the sepals; pistillate usually solitary, with very
small petals, sometimes wanting, ovary 3-celled with
3 distinct, 2-cleft or 2-parted styles: fr. a subglobose or

depressed caps., separating into 3 2-valved carpels, 6-

seeded. Ten or 12 species in N. Amer., Peru, Asia, N.
and S. Afr., Malay Archipelago.

These are low deciduous shrubs similar to Securinega,
but smaller, with small bright green leaves, slender-

stalked whitish inconspicuous flowers in axillary clus-

ters or solitary, appearing during the summer followed

by small greenish brown capsular fruits. There are
three species in cultivation, of which two, A. phyllan-
thoides and A. colchica, have proved hardy at the
Arnold Arboretum; they may be used in borders of

shrubberies. They seem to grow in any soil, if it is well-

drained, and prefer sunny positions.

Propagation is by seeds, which are usually freely pro-

duced, and also by greenwood cuttings under glass.

None of the species is in the trade.

A. cilchica, Fisch. & Mey. Shrub, to 2 ft., usually lower, glau-

cescent, glabrous: Ivs. ovate, obtuse, \$~ Hin. long: petals 5, filiform,

as long as the glands of the disk, much shorter than the calyx: caps,

depressed-globose, Vsin. thick. Asia Minor. A. cordifdlia. Muell.

Arg. Shrub, to 3 ft.: Ivs. ovate to oblong, rarely cordate at base,

obtuse, 1-2 in. long, soft pubescent beneath: petals spathulate, disk-

glands membranous: caps, depressed-globose, J^in. thick. E.India.
A. fruticdsa. Linn. A greenhouse shrub from S. China with ovate

or broadly ovate, short-stalked Ivs., 1-1 H in. long, and small green-
ish white, short-stalked fls. , staminate as well aa pistillate in axil-

lary clusters of 3-6, is now referred to Breynia as B. fruticosa,

Benth. It is probably no longer in cult. B.M. 1862 and L.B.C. 8:

731 (as Phyllanthus turbinata). A. phyllanthoides, Muell. Arg.

(A. Roemeriana, Muell. Arg. ). Shrub, to 3 ft. with slender glabrous
branches: Ivs. oval to obovate, obtuse, K-l in. long, glabrous or

slightly pubescent beneath: petals little shorter than the sepals,

obovate, dentate near the apex; disk-glands thick: caps, depressed-

globose, about Hm- thick. Mo. to Ark. and Texas.

ALFRED REHDER.

ANDROCfMBIUM (name referring to arrangement
of stamens around a cavity). Liliacese. A dozen or

more species of bulbous plants growing from the

r'.

196. Anchusa italica, Dropmore variety. ( X H)

Medit. region to S. Afr., one or two of which may be

expected in choice greenhouse collections. Bulbs
tunicated: sts. subterranean, from which arise a few
narrow Ivs.: fls. few, in short spikes and subtended by
showy bracts in spring or summer. A. melanthoid.es,

Willd., of S. and Cent. Afr., recently intro., has bulb
like minute tulip: Ivs. 2-4, from 3-9 in. long: fls. small,
borne in clusters in axils of large bracts which reach 3

in. long and some of which are white, green-veined.
G.C. III. 45:315, desc. A. leucanthum, Willd. (A.

punctdtum, Baker, in part), of S. Afr., has few whitish

fls. in dense umbel and 4 spreading Ivs.

ANDROMEDA (Greek mythological name). Ericd-

cex. Ornamental low plants grown for their evergreen

foliage and for their flowers.

Evergreen shrubs: Ivs. short-petioled, narrow, entire:

fls. in terminal umbels, pedicelled; calyx small, 5-

toothed; corolla urceolate with 5 short recurved lobes;

stamens 10 with aristate anthers opening with pores:

caps, dehiscent into 5 valves; seeds numerous, small.

Two species through the northern hemisphere.
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The andromedas are low evergreen shrubs with small
and narrow foliage and small pinkish flowers in terminal
umbels. They are perfectly hardy North and suited
for borders of evergreen shrubberies and for rockeries
and grow best in peaty or sandy and moist soil and in

half-shady positions.

Propagation is by seeds, sown thinly soon after matur-
ity, in pots or pans of sandy peat soil, placed in a cool
frame. They germinate easily if sown in cut sphag-
num, but must be pricked into boxes as soon as they
can be handled. Cuttings from mature wood, placed
in sand under glass in fall, and kept in a cool green-
house during the winter, will root easily; also increased

by layers. See, also, Leucolhoe, Chamsedaphne, Pieris
and Zenobia.

polifolia, Linn. (A. rosmarinifblia, Pursh). Fig. 197.
One-half to 2 ft.: branchlets usually not glaucous: lys.

narro.w-oblong to lin-

ear, %-l lA in. long,

whitish-glaucous be-

neath, but not to-

mentose, later some-
times green, revolute

at the margin: fls.

nodding on slender

pedicels, 2-4 times as

long as the globose-
urceolate corolla:

caps, brownish, ob-
ovoid or subglobose,

t as high as broad.

June. N. Eu., N.
Asia, rare in the
colder regions of N.
'Amer. L. B. C. 18:

1714. G.W. 12, p. 50

(habit) . Varies with
narrower and broader
Ivs. On account of its

slender-stalked fls.,

more graceful than
the following species,

glaucophylla, Link.

Similar to the pre-

ceding, but young
branchlets glaucous: Ivs. white beneath, with a fine

tomentum: fls. on curved thick pedicels, rarely twice
as long as the urceolate corolla: caps, depressed,
glaucous. June. N. E. Amer., south to Minn, and Pa.
L.B.C. 6:546; 16:1591; 18:1725. Varies like the pre-
ceding species with broader and narrower Ivs.

A. acuminata, Ait.=Leucotho populifolia. A. arbdrea, Linn.

=Oxydendrum arboreum. A. axiU&ris, Michx.=Leucothoe Cates-
bffii. A. axillaris, Lam.=L. axillaris. A. calyculnta, Linn.=Cha-
mffidaphne calyculata. A. campanula, Miq.=Enkianthus cam-
panulatus. A. cdndida, Hort.=Zenobia pulverulenta. A. cas-

jtiniaefdlia, Vent.=Z. pulverulenta. A. C&tesbxi, Walt.=Leucothoe
Catesbsei. A. ctrnua, Miq.=Enkianthus cernuus. A, dealbAta,
Lindl.=Zenobia pulverulenta. A. faztigiata, Wall.=Cassiope fas-

tigiata. A. ferruginea, Walt.=Lyonia ferruginea. A. floribdnda,
Pursh=Pieris noribunda. A. formdsa, Walt. =Pieris formosa. A.
glaitca, Hort.=Zenobia pulverulenta. A. jap6nica, Thuab.=
Pieris japonica. A. ligustrina, Muhl.=Lyonia ligustrina. A.
mariana, Linn.=Pieris mariana. A. nitida, Bartr.=Pieris nitida.

A. otaU/filia, Wall.=Pieris ovalifolia. A. paniculAla, Ait.=
Lyonia ligustrina. A. parabfilica, Duham.=L. ligustrina. A. pop-
ulifdlia, Lam.=Leucothoe populifolia. A, -pulverultnta, Bartr.=
Zenobia pulverulenta. A. racemdsa, Linn.=Leucothoe racemosa.

A. ipecioaa, Michx.=Zenobia pulverulenta. A. tetrdgona, Linn.
=Cassiope tetragona. A. tomentbaa, Hort., not Dum.-Cours.=

197. Andromeda polifolia. (x%)

Lyonia ligustrina pubescens. ALFRED REHDEB.

ANDROPOGON (Greek, aner, man, and pogon,
beard, referring to the silky hairs on the spikelets of
some species). Graminex. BEARD-GRASS. Annual or

mostly perennial grasses of various habit but usually
with coarse foliage, scarcely horticultural.

Spikelets in pairs at each joint of an articulate rachis,
one sessile, perfect, 1-fld.; the other pedicelled, stami-

nate, neutral or reduced to a pedicel; glumes of fertile

spikelet equal, indurated, the first dorsally compressed,
the second keeled; sterile and fertile lemmas hyaline, the
latter usually awned; palea minute or wanting: rachis

usually hairy, often conspicuously so. A large genus of

probably 200 species, widely distributed in both hemi-
spheres except in the colder regions. Includes several

important native forage grasses such as blue-stem or

blue-joint (A. furcalus, Muhl.) with about 3 digitate

spikes at the summit of the tall culm; and little blue-
stem (A. scoparius, Michx.), with single spikes scattered

along the branches, both species of the prairie region.
Broom sedge (A. virginicus, Linn.), a common grass of
the Atlantic states, is considered troublesome, though
it has some forage value before it flowers. Some of the

species, such as silver beard-grass (A. argenteiis, DC.),
are ornamental on account of the silvery panicles. This
is a stout grass, 2-4 ft., with bearded nodes and long-
stalked oval panicles consisting of numerous woolly
ascending or appressed spikes.

Several species of oil-producing grasses formerly
included in Andropogon are now referred to other

genera. A. Ndrdus, Linn.=Cymbopogon Nardus,
Rendle. A. citratus, DC.=Cymbopogon citratus, DC.
A. Schoendnthus, Linn.=Cymbopogpn Schoenanthus,
Spreng. A. squarrosus, Linn.=Vetiveria zizanioides,
Nash.
For a discussion of the sorghums and Johnson-grass

referred by some authors .to Andropogon, see Holcus;
also Vol. II, Cyclo. Amer. Agric. A. S. HITCHCOCK.

ANDROSACE (old Greek name of no significance
here). Primulacex. ROCK JASMINE. Small tufted plants
grown in the alpine garden.

Root-lvs. clustered: scapes mostly not exceeding
8 in. high, often very short: fls. mostly pink, red and
purplish, sometimes white, primula-like but con-
stricted at the throat, umbellate or solitary, in early
spring. Over 80 species in Eu., Asia, N. Amer. and
Pacific Isls. Pax and Knuth, Engler's Pflanzenreich.
hft. 22:172-220.

Many species of rock jasmine are known in European
gardens, and they are much prized by fanciers in alpine-
ardening. The tufted leaves sit close to the rocks,

ome of them are woolly-leaved. Only currently cata-

logued species are included in the present account.
A well-drained soil, partial shade, free circulation of

air, frequent waterings in dry summer months, and
protection from heavy fall and spring rains, will lead
to success with these charming alpines. A heavy sha-

ding of evergreen boughs in winter will be found of great
benefit. Close covering is not to be recommended,
because it smothers the plants. Very many species
have been tried in this country, with variable and not

very encouraging results, but in a few instances, with
extra care, plants have done well. The northern aspect
of a steep rockery seems to be the most favorable posi-
tion for them. Propagation is by division, seeds or cut-

tings. Plants should be kept in pots until thoroughly
established. The species are biennial or perennial
except in group AAA below. Many of them are densely
cespitose.

Aizoon, 6.

angustifolia, 12.

arachnoidea, 7.

bntfantiaca, 9.
!in!l<anna, 6.

carnea, 9.

Chumbyi, 3.

chumyienee, 3.

cocci nea, 6.

coronopifolia, 12.

INDEX.

eximea, 10.

follosa, 4.

Halleri, 9.

hedrieantha, 8.

Henryi, 1.

imbricata, 11.

Jacquemontii, 7.

lactca, 10
lactiflora, 12.

Laggeri, 9.

lanuginosa, 2.

odoratissima, 7.

pauciflora, 10.

Reverchonii, 9.

robuata, 7.

rosea, 9.

sarmeptosa, 3, 4.

spJDulifera, 5.

villosa, 7.

A. Los. long-petioled, large, orbicidar-renifarm or cordate,
lobed or crenate.

1. Henryi, Oliver. Scape 3-9 in., woolly, 12-25-fld.:

Ivs. to 2J/j) in. across, orbicular-reniform, lobed and
toothed: fls. white. China.
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AA. Lvs. sessile or nearly so, spatulate or linear, nearly
or completely entire.

B. Fls. in umbels or umbellate heads.

c. Plant stout: scape 4 in. or more high.

D. Foliage woolly or villous.

2. lanuginflsa, Wall. Whole plant densely white-

villous: sts. leafy: Ivs. small, %in. or less long, lance-

ovate, acute: scapes axillary, about 4 in.; fls. rose-col-

ored, in a dense umbel. Himalaya. B.M. 4005.

3. sannent&sa, Wall. Creeping by brownish stolons:

Ivs. clustered, all basal, more or less woolly, lanceolate

or ovate-lanceolate, acute, \}/i in. or less long: scapes
often 4 in. long; fls. many, rose-colored. Himalaya.
Yar. Chumbyi, Hort. (A. chumyiense, Hort.). Rosettes

dense, and the plant very cespitose: Ivs. densely

woolly.

DD. Foliage bristly.

E. The Ivs. not in rosettes, crowded at base of st., narrowed
into petiole.

4. foliosa, Duby (A. sarmentbsa var. folibsa, Hook.
f.). Stolons thick, brownish, naked: Ivs. all basal,
obovate or ovate, sessile but base attenuated, mucro-
nate or acute, ciliate, \% in. or less long: scape pilose,
much exceeding Ivs.

; fls. flesh-colored becoming whitish.

Himalaya. B.M. 6661.

EE. The Ivs. in rosettes, long-petioled, usually cordate.

5. spinulifera, Knuth. Not stoloniferous, densely
hairy: Ivs. linear-obovate, 3 in. or less long with petiole,

spinulose at apex: scape 10 in. or less; fls. numerous,
densely capitate, purple. China.

6. Aizoon, Franch. Lvs. 1 in. or less, rosulate and
imbricated, leathery and glaucous, spatulate, not

spinulose: scape 1 ft. or less, many times exceeding the

Ivs., the bracts glandular; fls. 610, flesh-colored or red.

Himalaya. Var. coccinea, Franch. (A. Bulleyana,
Hort.). Not glandular: fls. red or intense scarlet.

cc. Plant slender: scape seldom 4 in. high: Ivs. all

rosulate (in rosettes).

D. The Ivs. with hairy margins.

7. vill&sa, Linn. (A. odoralissima, Schreb.). Entire

plant densely white-hairy, loosely cespitose: Ivs. linear-

lanceolate or lance-ovate, sessile, entire: scape 2 in. or

less; fls. white or rose with yellow-red throat, corolla

equaling the calyx-lobes, the corolla-lobes obovate,
entire or slightly emarginate. Eurasia. Very variable.
Var. arachnoidea, Knuth (A. arachnoidea, Schott).
More cespitose: Ivs. oblong-ovate, densely webby-white:
scape very short. Var. robusta, Knuth. Plant robust:
Ivs. lance-ovate, often densely congested, white-silky.
Var. Jacquemdntii, Knuth (A. Jacquemontii, Duby).
Lvs. crowded, imbricated, ovate, obtuse, the hairs
white to brown: scape long; fls. flesh-colored, the
corolla-lobes obtuse and entire.

DD. The Ivs. glabrous, or only obscurely ciliate.

8. hedraeantha, Griseb. Cespitose: Ivs. J^in. or less

long, lance-oblong, obtuse, leathery, not crowded at
base of st: scape very short (about 1 in.); fls. 5-10 in
each umbel or head, violet-red or pale purple, the
corolla-lobes obovate. Balkans.

9. carnea, Linn. (A. Reverchonii, Jord. A. rb
,

Jord. & Fourr.). More or less densely cespitose: Ivs.

linear or subulate, %in. or less long: scape 3 in. or
less; fls. 3-7, rose-colored or whitish, the throat yellow.
Eurasia. L.B.C. 1:40. Var. Halleri, Linn. Lvs. twice
longer than in type, recurved at apex, shining green,
sparsely hairy. Var. Laggeri, Knuth (A. Ldggeri,
Huet.). Lvs. acuminate, spreading, deep green: scape
very short: densely cespitose. Gn. 63, p. 333. Var.
brigantiaca, Knuth (A. brigandaca, Jord. & Fourr.).
Lvs. narrowly linear, short, slightly denticulate at

apex: scape to 5 in.: little cespitose.

10. lactea, Linn. (A. pauciflora, Vill.). Cespitose,

glabrous or nearly so: Ivs. rosulate, membranous, linear

or linear-lanceolate, obtusish, sparsely eiliate, 1 in. or

less long: scape 5 in. or less; fls. snow-white. Eurasia.

B.M. 868, 981. Var. eximia, Hook. Lvs. less rigid,

strongly recurved: fls. larger (^in. across). Switz.

B.M. 5906 (as A. carnea var. eximia).

BB. FIs. solitary.

11. imbricata, Lam. Cespitose, stellate-pubescent:
Ivs. J^in. long, linear-spatulate and obtuse, in densely

superimposed imbricated rosettes. Alps.

AAA. Lvs. scarcely petioled, oblong or linear, entire or
dentate: fls. umbellate: annual.

12. lactiflora, Pall. (A. angustifblia, Andr. A.

coronopifblia, Andr.). Glabrous, 1 ft. or less high: Ivs.

2 in. or less long, rosulate, linear-lanceolate or linear-

spatulate, acute, toothed : fls. milk-white, large. Asia.

A handsome little annual, often self-seeding.

A. Vitalidna, Lapcyr., listed as the only yellow-fld. Androsaoe,
is Douglaaia Vitaliana. It is often catalogued as Aretia Vitaliana.

L. H. B.
ANDR6s.ffiMrjM: Hypericum.

ANDROSTEPHITJM (Greek-made name, referring
to the corona). Liliacese. BABIES' BREATH. Outdoor
bulbous plants, allied to ( he brodieas.

Small genus of S. W. and Cent. U. S., with funnel-

shaped, spreading-limbed, 6-lobed perianth, 6 stamens,
and 3-angled ovary, and a corona or crown at the
mouth: Ivs. linear, radical: scape simple, leafless.

Plant in a sunny place in sandy soil, placing the bulbs
4-6 in. deep; protect in winter. Prop, by division of

the bulbs and by seeds. The name "babies' breath"
or "baby's breath" is commonly applied to Gypsophila.

viol&ceum, Torr. (A. cseruleum, Greene). Slender,
6-10 in.: umbel 2-7-fld., the fls. blue, 1 in. long, sup-
ported on a stout (%in.) pedicel; crown exceeding the
anthers. Blooms in spring; pretty. N. TAYLOR.!

ANEILEMA (Greek, no involucre). Syn., Aphylax.
Commelinacex. Sixty tropical perennials, allied to

Commelina, from which it may be distinguished by its

sub-paniculate infl. A. bifldrum, R. Br., and A. sinicum,
Lindl., are sometimes cult, in Old World hothouses
and in American botanic gardens. These species are

blue-fld., diffuse or trailing plants with their fls. hav-

ing no involucral bracts. Culture as in Dichorisandra.

N. TAYLOR, f

ANEMIA (Greek, naked; without indusia). Schizsea-
cex. Tropical ferns, with 1-3 pinnate Ivs. with the
lower pair of pinna erect, elongate and bearing the

sporangia in panicles at their extremities. Of the 40
species, 2 are found in the southern states, and a few
are occasionally in cult.

Anemias are dwarf, compact ferns, suited for shelves,
or for growing near the glass in warm pits or low
houses. They prefer being grown in small pots to being
planted out in the fernery. Their growth is too slow to
make them popular decorative ferns for general pur-
poses. Propagation is by spores, which germinate
freely; tufted kinds by division between March 15 and
April 30. Schneider, Book of Choice Ferns.

A. Lf. 2S-pinnate, with narrow divisions.

adiantifolia, Swartz. Lf.-blade 6-9 in. long on a
stalk often twice as long, the ultimate divisions oblong
or linaar-cuneate, with the outer margin toothed. S.

Fla. and tropics.

AA. Lf. only once pinnate with broad pinwe.
B. Veins free.

mexicana, Klotzsch. Lf.-blade 6-9 in. long, with 4-6
pinme on either side, which are distinctly stalked, ovate-
lanceolate and rounded on both sides at the base:
fertile pinnae 3-4 in. long, dense. Texas and Mex.
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198. Anemone patens var.

Nuttaliana. ( x H)

collina, Raddi. Lvs. 1 ft. high, stalks hairy, blades
with about 10 Ifts. on each side, which are rounded at
the outer ends and truncate at the upper side at the

base: fertile pinnae about
1}4 in. long, dense. Brazil.

S. 1:384.

BB. Veins anastomosing
(netted).

Phyllitidis, Swartz (A.

lanceoldta, Lodd. A. longi-

fdlia, Link. Anemidlctyon
Phyllitidis, Willd.). Lf.-

blade 4^12 in. long, with
4-42 pairs of sessile pinnae,
with a crenulate margin and
a rounded or unequal base;
veins forming long, narrow
areolse: fertile pinna? 3-9 in.

long, dense. Cuba and Mex.
to Brazil. S. 1:390.

L. M. UNDERWOOD.
R. C. BENEDICT, f

ANEMIDlCTYON: Anemia.

ANEMONE (Greek,
wind). Ranunculacex.
ANEMONE, or ANEMONY.
WINDFLOWER. Hardy and
attractive flower - garden
and border plants.

Stems usually erect, with great variation in height:
basal Ivs. lobed, divided or dissected, those of the st.

forming an involucre near to, or remote from, the fl.:

sepals few or many, petal-like; no true petals; stamens
many, shorter than sepals: carpels numerous: fr. a
1-seeded achene. A genus of about 85 species, with
many handsome garden forms; all hardy perennials;
cult, for their beautiful show of fls. and in a few cases
for their striking foliage. Chiefly native of the north
temperate and mountainous regions. As a technical

generic name, pronounced anemdne; as a vernacular,
anemone. Pritzel, Revision of Anemone, in Linraea
15:498 (1841). Britton, N. Amer. Anemone, in Ann.
N. Y. Acad..Sci. 6:217 (1891-92).
The plants thrive best in a fresh, rather rich, sandy

loam, well drained; but most of the species will do well
in any good garden soil. The tuberous-rooted species
are suitable for hardy borders, while most of the others

prefer a place in a rockery, and some are partial to shady
places. A. hortensis, A. coronaria, A.fulgens and others
will well repay the little indoor or greenhouse care they
require for producing winter blossoms. They require
essentially the same handling as tulips and hyacinths,
and are usually classed with bulbous plants. Tubers

placed
in pots in September or October bring forth a

beautiful show of bloom by January or March. For
this purpose they should be well drained, and not kept
very wet or too warm before the growth is well started;
they prefer more moisture at flowering time. There are

many garden varieties of anemone, among which are
Whirlwind and Geante Blanche (white); Queen Char-
lotte, Lorely, and Kriemhilde (pink); Rosa Zwey
(lavender-pink); Brilliant Diademe, Purpurine and
Prinz Heinrich (carmine and magenta).

Nearly all the species can be readily propagated by
both root-division and seed. The seeds are sown very
shallow in a clean bed, in either warm fall or early
spring. The division of roots is best made in early
spring before growth starts. The season for both out-
door and indoor planting will directly influence the
flowering season. Good months for outdoor planting
are September, October, November, December, Feb-
ruary and March. As a rule, the tuberous anemones
will blossom at any time desired, being influenced by
the time they are kept out of the ground. The bulbs

may be ripened after flowering time by being taken
from the ground to dry, or by covering the bed to keep
out rains. A. japonica is one of the finest of all fall-

blooming herbs.

INDEX.

acutipetala, 4, 6.

alba, 10, 15, 21.
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4. Pulsatilla, Linn. (Pulsatllla vulgaris, Mill. A.

acutipetala, Schleich). PASQUE FLOWER of Europe.
Villous, hairy, rising %-l ft.: basal

lys. finely thrice-

pinnately divided, on slender petioles; involucre sessile,

deeply cut into long narrow lobes: fls. blue to reddish

purple 154-2H in. across. Apr. Well-drained soil or

stony places. Eu. Gn. 32:466; 71, p. 215, 530. L.B.C.

18:1704. G.C. III. 39:307. Gn. M. 13:17. G.M.
-.2:636. Gn.W. 20:225. Var rilbra, Hort. (.4. ritbra,

Lam.). Dwarfer: fls. always erect. Var. variegata, Hort.

Fls. pale, appearing in May.

BB. Involucre Ivs. 3, on short petioles, sheathing the st.

5. occidentalis, Wats. (A. alpina, Hook., not Linn.).

Silky-hairy, J4-1J^ ft. high, simple: Ivs. 2-parted, the

divisions deeply pinnatifid into usually incised linear,

acute lobes; involucre short-petioled; basal Ivs. long-

petioled: fls. solitary, white or purple, varying, 1-2 in.

across; receptacle conic, sometimes much elongated:
achenes pubescent: plumose styles reflexed; peduncle

becoming much elongated
after sepals fall. May. Calif,

to Brit. Col. Intro. 1892.

6. alpina, Linn. (A. acuti-

petala, Hort.). Closely allied

to the above. St. %-l/4 ft.

high, from thick, strong roots:

Ivs. large, finely divided, cut

and serrated, smooth or hairy ;

Ivs. of involucre similar: fls.

few, in an umbel or solitary,

2-3 in. diam., creamy white

inside, purple outside, but

varyingmuch ;
anthers yellow.

Mountain-sides. Eu. May,
June. L.B.C. 17:1617. B.M.
2007 (var. major). Var. sul-

phurea, Hort. Fls. a delicate

sulfur-yellow, larger, downy
beneath: Ivs. larger. Moist,
rich soil. Gn. 35:10; 66, p.
195. G.M. 49:797.

AA. Achenes woolly or smooth-

ish, with short styles.

(Anemone proper.)

B. Peduncle 1 (rarely 2): in-

volucre mostly S-lvd.

C. Head of fr. cylindric:
achenes woolly.

D. Roots tuberous: involucre

usually sessile.

POPPY-FLOWERED ANEMONE.
Figs. 199, 200,' 201, 202. One-half to 1 ft. high, from
tuberous roots: Ivs. cut into many fine lobes and lob-

ules; involucral Ivs. sessile, 3^1-parted, deeply cut: fls.

lJi-2}^ in. across, poppy-like, of many colors and mix-
tures of red, blue, white, etc.; stamens blue. Early in

spring to June. Meadows, Medit. region. V. 11:257.
B.M. 841. Gn. 50:6; 61, p. 275; 16, p. 111. A.F.
25:93. C.L.A. 4:344. G. 24:5. G.L. 20:355.
Gn.M. 13:296. J.H. III. 48:383. R.H. 1893:232.

Caen, Scarlet, The Bride, St. Brigid, Victoria Giant,
etc., are some of the trade names given to the single
forms. Var. fldre-pleno, Hort. Fls. double, as shown in

Fig. 202; many colors, scarlet being the most common
at present. F.S. 16:1678. Gn. 63,p. 353. Var. chrysan-
themiflora, Hort. A seedling variety produced in

1848, and intro. many years later. Fls. more com-
pletely doubled than the above variety by the sta-

mens all becoming petal-like. A dozen forms, beau-

tiful, self-colored, as deep red, sky-blue and even pure
white, have been fixed and named. Useful as cut-fl.

Gn. 30:316. R.H. 1887:36; 1897, pp. 418-9. R.B
21:260-1.

200. Anemone coronaria,

single-flowered form. ( x ^

7. coronaria, Linn.

8. Mlgens, Gay (A. Pavo-
niana vta.fulgens, DC. A. hor-

tensis, Thore). Fig. 203. One
ft. high, simple: basal Ivs. 3-5-

lobed, with rounded outline,
followed later by deeply cut

Ivs.; involucre sessile, several
in. below the solitary fl. : fle.

vivid scarlet, 2 in. across; sta-
mens black. May, June.
France. Sometimes called a

variety of A. horlensis,

Linn., from which it

may have descended.
Several garden forms,
as A. annuata-grandi-
ftora, A. multipetala,
and Southern Star.

Gn. 11:214. Gt.37:66.
R.B. 21:262-3. R.H.
1877:270. G. 4:91.

201. Anemone coronaria, semi-double- 9- hortensis, Linn,

flowered form. ( X M) (-A- stellata, Lam.).
BROAD - LEAVED GAR-

DEN ANEMONE. Fig. 204. St. simple, erect, 10 in.

high: basal Ivs. lobed and cut irregularly; involucre

small, 3-5-lobed, usually 3 or more in. below the fl. :

fls. red, rosy purple, or whitish, single, 1J^ in. across;
stamens brownish violet. Rich, light soil. S. Eu.

May. This differs from A . coronaria in its coarse, broad
Ivs. and its elongated, rather narrow-pointed sepals.
Garden names are given to the forms with different

coloration. B.M. 123. Gn. 61, p. 352. F.W. 1877:257.

10. palmata, Linn. St. 6-9 in. high from tuberous
root: basal Ivs. leathery, 3-5-lobed, cordate, toothed;
involucral Ivs. 3-parted: fls. golden yellow, solitary or
in 2's; sepals 10 or more. May, June. Deep, light soil.

Medit. region. B.R. 200. Three good varieties in the
trade. Var. flfire-pleno, Hort., with double yellow or
white fls. Var. albida, Sims (var. dlba, Hort.). Fls.

white: basal Ivs. lobed. B.M. 2079. L.B.C. 2:175.
Gn. 22:466. Var. Ifctea, Lodd. Like the last, but with

yellow fls. L.B.C. 17:1660.

11. caroliniana, Walt. (A. decapetala, Amer. authors,
not Ard.). St. simple, slender, }^-l ft. high, arising
from a large tuber: Ivs. of involucre sessile, with 3.

wedge-shaped clefts; basal Ivs. thrjce divided, and
much lobed and parted, slender-petioled : solitary fl.

erect, 1-1^4 in. broad, creamy white or purple; sepals
often numerous: achenes densely woolly. April, May.
Open places, U. S. G. 6:521.

DD. Rootstock creeping: Ivs. of involucre petioled.

12. sylvestris, Linn. St. 1-1 J-^ ft., simple, or branched
once at invo-

lucre, from a
creeping root-
stock: Ivs. 3-4-

parted, deeply
cut at top, hairy
beneath; invo-
lucre petioled :

fls. solitary' or in

2's, pure white,

13^ in across,

nodding, sweet-

scented; sepals
6. May -July.
Wooded places,
Eu. and Liberia.

B.M. 54. Gn.
18, p. 561; 30,

p. 173; 65, p.

73; 75, p. 189. 202. Anemone coronaria var. flore-pleno.
G. 2:223; 33:31. (full double) ( x M)
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Gn.M. 13:295. J.H. III. 57:80. L.B.C. 18:1739. Var.

fldre-pleno, Hort. DOUBLE SNOWDROP ANEMONE.
Has large, white, double fls. G.C. III. 19:739. A.

baicalensis, Turcz., is much like this species.

203. Anemone fulgens.

204. Anemone hortensis.

Reduced from an old cut, to show
a little improved form.

CC. Head offr. hemispherical: achenes silky-pubescent.

D. Roots tuberous.

13. apennina, Linn. St. simple, slender. 4-9 in.:

Ivs. twice-divided and lobed, much toothed: fls. sky-
blue, 1J^ in. across; sepals 10-12, elongated, obtuse;
anthers white. March, Apr. Woods, Italy. Gn. 72,

p. 482. This and a form with whitish fls. are both well

suited for shady nooks in clumps of shrubbery, etc.

Var. Allenii, Hort. Fls. large, pale blue. Var. plena,
Hort. Fls. double. Var. purpurea, Hort. Fls. bright
mauve. Gn. 72, p. 254.

14. blanda, Schott & Kotschy. St. 4-6 in. high, from
a cylindrical rootstock: Ivs. like A. apennina, but
harder and smoother, and principal divisions sessile:

fls. intense sky-blue, differing from above species in

being larger, more finely rayed, styles black-pointed,
and sepals smooth on the outside; opens in earliest

spring or mild winter weather. From Taurus Mts. and
Greece; rocky places. Intro. 1898. Gn. 14:200; 75

p. 152. G.L. 19:71. Gn. W. 22: Supp. Apr. 15 (var.

atrocaerulea). G.C. III. 41:297. (var. Scythissica).

DD. Rootstock slender, creeping, cylindrical.

15. nemorosa, Linn. (A. intermedia, Winkl.). WOOD
ANEMONE. Fig. 205. St. simple, 3-8 in., nearly smooth:
rootstock horizontal, 34 times the st. in diam.: Ivs. of

involucre petioled, 3-5-parted; basal Ivs. appearing
after the fl.-stv 5-parted, divisions wedge-shaped,
toothed: fls. white or purplish, solitary, 1 in. across:

achenes pubescent; styles hooked. Apr., May. Eu. and
Siberia. Gn. 63, p. 244 (as A. intermedia). Three or
more horticultural varieties. Var. alba, Hort. (var.

flore-pleno, Hort.). Fls. larger, pure white, and abun-
dant. Intro. 1883. Gn. 32:344; 69, p. 233 (var. grandi-

flora): 75, p. 128 (var. purpurea). G. 24:255 (var. ma-
jor). Var. Allenii, Hort. Fls. large, lavender-mauve.
Var. major, Hort. A robust variety with large white
fls. Var. Robinsoniana, Hort. (var. cserulea, Hort.).
A robust form, 6-12 in., with broader and thicker Ivs.,
and large fls,, becoming blue. Sometimes given as a

separate species. March, Apr. Gn. 46, p. 153; 32, p.

345; 73, p. 266. G. 2:515. R.H. 1901:188. Var. rdsea,
Hort. (var. rubra fldre-pleno, Hort.). Fls. a reddish

purple: now much used; suited to partially shaded

places of the perennial border.

16. quinquefdlia, Linn. (A. nemorosa var. quinque-
folia, Gray). This American species differs from A.
nemorosa in having smaller fls., involucral Ivs. less

lobed, foliage paler, and much more slender st. and
petioles. The common windflower or spring anemone,
formerly called A. nemorosa. Gn.M. 13:15.

17. deltoidea, Douglas. St. simple, slender, 6-12 in.

high, from a slender rootstock: Ivs. trifoliate, ba.su!

ones petioled, others nearly sessile, coarsely crenated,
often incised: fls. solitary, white, rather large: acheties

several, densely pubescent; style very short. Spring.
Pacific slope.

DDD. Rootslock horizontal, fleshy or somewhat tuberous.

18. ranunculoides, Linn. YELLOW WOOD ANEMONE.
St. 38 in., from elongated, somewhat tuberous root-

stock: Ivs. 3-5-parted, divisions deeply cut and ser-

rated: fls. golden yellow, usually solitary, single or semi-
double. March and Apr. Rich, light soil in open
places and woods. Eu. and Siberia. Gn. 35:408. L.B.C.
6:556.

19. Grayi, Behr. (A. oregana, Gray). St. slender,
3-12 in. high, from a fleshy, brittle rootstock: basal
Ivs. slender-petioled, 3-parted, coarsely serrate; involu-
cral Ivs. petioled, trifoliate, the parts 2-3-lobed, much
toothed ; sepals blue or purplish : achenes pubescent, in

a globose head. Moist, shady slopes. Ore. and Wash.
In gardens west of the Rockies. Intro. 1892.

BB. Peduncles 2-5 (mostly 3).

c. Frs. (achenes) woolly or very silky: secondary involucre

present.

20. virginiana, Linn. Plant hairy, 2-3 ft. high, stout,
branching at the involucre: the petioled involucral Ivs.

3-parted, the Ifts. cleft and lobed; basal Ivs. similar,
broader than long, on long petioles: fl. peduncles naked
(or the lateral ones 2-lvd.); fls. greenish or white, 1 !}
in. across: achenes woolly, in an oblong head; styles

short, awl-shaped. June-Aug. Woods and meadows.
U. S. and Canada. G.M. 33:763.

21. jap6nica, Sieb. & Zucc. Fig. 206. Stately, branch-

ing st., 2-3 ft. high:

plant soft and
downy, with short
hairs: Ivs. ternate,
much lobed and
toothed: fls. rosy
purple or carmine;
1-3 whorls of sepals,
2-3 in. diam., on

long peduncles from

leafy involucre; stamens yellow:
achenes silky. A very useful species
for mixed borders or for pot cul-

ture. Hardy in northern states.

Sept. to late frosts. Rich soil, China
and Japan. Gn.30:172. B.M.4341.
P.M. 14:25. A.G. 19:305. Gng.
1:221; 3:131. G.C. III. 16:661.
A.F. 12:29. F.S. 2:74. Gt. 61, p.
92. Var. alba, Hort. HONORING
JOBERT. THE BRIDE. WHIRLWIND,
etc. Two or 3 whorls of large,
white sepals: fls. 2-3 in. across, last-

ing until hard frosts. Gng. 5:117.
R.H. 1867:11. Var. crispa, Hort.
Thick Ivs. bronzed on the edges:
fls. rose -colored. Var. hybrids,
Hort. (vars. rosea and elegim*,

Hort.). Radical Ivs. 5-lobed, often

cordate; lobes twice serrate: fls.

somewhat paler, earlier; sepals
rather broader. Said to be a hybrid
of A.japonicn and A. vilifolia; pro-
duced in Royal Gardens, 1848. Var.

205. Anemone
nemorosa.

(xM)
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rubra, Hort. LADY ARDILAUX. Probably the same as
the type, but having Ivs. and fls. with a waxy gloss:

plant 4-5 ft. high.

22. multifida, Poir. Plant silky-hairy, somewhat
branched, J^-lJi ft. high, from a branched, upright
rootstock: main involucre 2-3-1vd., others 2-1vd. or

naked, short petioles, similar to the root-lvs., 23 times

3-parted and cleft, divisions linear: fls. J-l in. across,

red, varying to white or yellow: achenes very woolly.
Early summer. Rocks and uplands. Middle states to
Hudson Bay.

cc. Frs. (achenes) glabrous at first: fls. white, somewhat
umbellate.

23. canadensis, Linn. (A. permsylvdnica, Linn. A.
dichdtoma, Michx., not Linn.). Hairy, stout, 1-2 ft.

high, branching at or above the involucre: the 3 Ivs. of
main involucre sessile, 3-cleft; upper involucres each
2-lvd.; basal Ivs. broader than long, much divided,
cleft and toothed; petioles long: fls. white, 1-2 in.

across: achenes wing-margined, naked, becoming pu-
bescent, grouped into a spherical head. Summer. In
shaded woods and open meadows. N. Amer. Gng. 2:
21. Gu. M. 13:355.

24. narcissiflora, Linn. (A. umbettala, Lam.). St.

erect, rather stout,
lAr\ l

/k ft. high: Ivs. of involucre

sessile; basal Ivs. petioled, 3-5-parted, divisions deeply
cut: fls. white, J^-l in. across, several in an umbel;
anthers yellow: achenes smooth, with short style.

May-July. Mountainous regions. Northern hemis-
phere. Gn. 30, p. 173. B.M. 1120. G. 6:309.

A. acu/iW6o=Hepatica acutiloba. A. dtba, Juss. Allied to A
sylvestris, if not the same. L.B.C. 4:322. B.M. 2167. A. Bun-
teAna, Pritz. Similar in habit to A. Pulsatilla. Fls. golden yellow.
Siberia. A, cemua, Thunb. Lvs. deeply cut, divided: fls. nodding,
color of dragon's-blood. Japan. A. cyltndrica. Gray. A tall
native species, used for beauty of foliage and fr. A. decapetala,
Ard. (A. trilobata, Juss. A. heterophylla, Nutt.). Native and
reported as having been cultivated in southern states. 1891.
A. eiongata, D. Don. Similar in habit and foliage to A. sylvestris
but not so beautiful: fls. dull greenish white. Himalaya. A. Fdn-
ninii, Haw. Fls. pure white, 2-3 in. across: 5 feet high: Ivs. 1 ft.

across. B.M. 6958. Gn. 34:202. A. hupehensis, Hort. Allied to
A. japonica. Fls. produced very early. Cent. China. A. magel-
Idnica, Hort. Fls. yellow: pretty but not showy. Straits of Magel-
lan. A. partifldra, Michx. Pretty white fls. Native of north-
ern states and Canada. 'A. polydnthus, Don. Allied to A nar-
cissiflora. B.M. 6840. J.H. III. 32:259. A. pratensis, Linn. Allied
to A. Pulsatilla. L.B.C. 9:900. A. pratensis var. obsolete, Sims.
Fls. pale: Ifts. terminated with a sort of bristle. B.M. 1863. A.
rimdaris, Bush-Ham. Is a distinct species similar to A. narcissi-
flora. G. 18:138. A. sphenophylla, Poepp. Fls. blue. S.W. U. S.
A.thalictrioides. See Syndcsmon. A. Irifdlia, Linn. Lvs. beautifully
regular: fla. white, 1 in. across. Two blue varieties. B.M. 6846. A.
triW6a=Hepatica triloba. A. viliffjlia. Ham. Allied to A. japonica.
Has cordate 5-7-parted Ivs. B.M. 3376.

j Q T-J

ANEMONELLA: Syndemon.

ANEMONOPSIS (Anemone-like). Ranunculacex.
A beautiful hardy plant for border purposes because of
its effective foliage and showy flowers.

This is a perennial herb, with erect sts. : radical and
st.-lvs. rather large, ternately compound and much
incised, similar to Actcca: sepals many (often only 9),
regular, petal-like, deciduous; petals many (often 12),
short, sessile, with nectariferous impression at the base;

carpels
few (3-4), forming many-seeded follicles. In gen-

eral appearance similar to the Japanese anemones, but
smaller in all its parts, and with numerous drooping fls.,
about l]4 in. across, of pale purple color. Amonotypic
genus from Japan, now planted in American gardens.
Anemonopsis thrives well in rich, deep loam, in well-

drained situations in partial shade. Propagation is by
division of the roots in late fall or early spring. Fresh
seed may be sown in the fall or early the next spring
and the plants will show some flowers the first season.
Sow the seed in clean beds of black sandy loam, and
cover very slightly.

macrophylla, Sieb. & Zucc. The petals, instead of
spreading, form a half-closed bud-like cone within the
sepals. Gn. 25, p. 383. K. C. DAVIS

ANEMOP.SGMA: Bignonia.

ANEMOPSIS (Greek, from the resemblance of its

fl.-cluster to the flower of an anemone). Saururdcese.
YBBBA MANSA. Aquatic herb, yielding medicinal

products.
A monotypic genus closely allied to Houttuynia of

E. Asia. Stoloniferous aquatic plant with pungent aro-
matic rootstocks: Ivs. mostly radical, minutely punc-
tate: infl. a conical spike or spadix subtended by an
involucre of petal-like bracts, resembling the fl. of an
anemone; fls. small without calyx or corolla, each sub-
tended by a bractlet; stamens 6-8, with short fila-

ments adnate to the ovary at the base; ovary sunk in
the rachis of the spike, 1-celled, composed of 3 or 4

carpels, with as many spreading stigmas and parietal
4-10-ovuled placente ; caps, dehiscent at the top;
seeds rounded, punctulate. Calif, and Mex.

californica, Hook. (Anemia californica, Nutt.
Houttuynia californica, Benth. & Hook. Anemidpsis
califdrnica, Endl.)
YERBA MANSA.
APACHE BEADS.
VAVISA. An erect

aquatic herb: radi-

cal Ivs. long-pet-

ioled, oblong -obo-

vate, cordate at the

base; cauline If.

broad, clasping,
from the axil of

which grows a
branchlet reduced
to 1 or 2 Ivs.: fls.

minute, crowded,
forming a conical

spadix with a whorl
of whitish petaloid
bracts below it,

giving it the ap-
pearance of the fl.

of an anemone.
Calif, and Mex.
Hook. & Arn. Bot.
Beech. Voy. pi. 92.

The pungent aro-

matic astringent
rootstocks are-
strung into neck-

'

laces in the form
of cylindrical beads
by the Indians of

206. Anemone japonica.

the S. W. U. S., and are used medicinally in the form
of an infusion for malaria, dysentery, and syphilis.
They are also pulverized and applied locally to ulcers
and malignant sores. The plant grows in swampy
places and on the margins of springs and ponds more
or less alkaline. The roots are gathered in the dry
season in Mex. and sold in the local drug markets.

W. E. SAFFORD.
ANETHUM: DM and Peucedanum; also Fennel.

ANGADENIA: Ontadmia.

ANGELICA (supposed to have angelic healing vir-

tues). Umbelllferx. ANGELICA. Herbs, sometimes planted
for ornament.

Stout: fls. small, white or greenish, in many-lvd. in-
volucels: fr. fattened dorsally, with very prominent
ribs. A genus of 60 species in north temperate re-

gions, and from New Zeal. Several of them are na-
tive to N. Amer. They are perennial herbs with com-
pound Ivs. and large umbels of white fls. not unlike the
cow-parsnip (Heracleum). The word "angelica" is

loosely applied to various plants. In the American
tropics, it is used for some of the araliads. The angel-
ica of vegetable gardens is Archangelica officinalis.
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Curtisii, Buckl. Stout perennial, 2-5 ft., gla-
brous: Ivs. 2-ternate, with quinate divisions, the Ifts.

thin, ovate-lanceolate, irregularly sharp-toothed. Pa.
to N. C. Grown for the subtropical effect of its finely
cut, ample foliage. Intro. 1891 by H. P. Kelsey.

hirsftta, Muhl. (A. villosa, B. S. P. Archangelica
hirsitta, Torr. & Gray). Pubescent above: Ivs. twice

pinnately or ternately divided, the Ifts. thickish and
serrate, the upper Ivs. mostly reduced to sheathing
petioles. Eastern states. Intro. 1892 by H. P. Kelsey.

N. TAYLOR.t
ANGELONIA (South American name, angelon, of

one of the species). Scrophulariacex. Perennial herbs
or sub-shrubs, grown in hothouses and conservatories,
and in the open far South.

Plants with the look of alonsoas: Ivs. simple, oppo-
site (or alternate above): fls. showy, blue, irregularly
2-lipped, the upper lip 2-lobed and the lower larger and

dozen species from Mex. to Brazil. Grown as pot-
plants in warm glasshouses and prop, by seeds or soft-

wood cuttings.

salicariaefolia, Humb. & Bonpl. Perennial, 3 ft. or
less: Ivs. lanceolate to ovate-lanceolate, sessile, toothed,
closely pubescent: fls. deep blue. S. Amer. B.M. 2478.
P.M. 5:75. B.R. 415.

Gardner!, Hook. Woody, 3 ft. : Ivs. linear-lanceolate,
more strongly toothed throughout their length: fls.

purple, white-centered, handsome, in a long terminal
leafy raceme or spike: plant pubescent-glandular and
aromatic. Brazil. B.M. 3754.

grandifl&ra, Hort. (C. Morr.?). Perennial; graceful,
2 ft.: Ivs. entire, or slightly toothed, lance-pointed: fls.

lilac, fragrant, solitary, not exceeding the Ivs., the lobes

prominent and spreading. S. Amer. An excellent

plant for winter bloom, particularly the white-fld. var.

Alba, Hort., and grown in the open satisfactorily in
Fla. It is a good pot-plant for conservatory or for table
decoration. Blooming plants are secured the same
year the seeds are sown. Intro. 1897 in Eu. Gt. 46.

p. 612; G.C. III. 22:307; Gn. 52, p. 461; R.B. 23:272;
all the same picture of a pot-plant of var. alba.

angustifdlia, Benth. Lower: Ivs. smooth, narrow-
lanceolate: fls. deep violet in erect terminal racemes.
Mex.

cornigera, Hook. Annual, 1 ft. or more; slightly
hirsute: Ivs. lanceolate, practically sessile, broad at the
base, slightly ciliate: fls. solitary in the axils, shorter
than the Ivs., rich purple and deeper colored in the
throat, the upper segms. velvety-dotted, the middle
segm. of the lower lip bearing a horn-like process
(whence the name cornigera, "horned"). Brazil. B.M
3848.

integerrima, Spreng. Perennial, with fleshy root,
branching above: Ivs. lanceolate, entire, narrowed at
base: fls. stalked in the axils of short bracts and form-
ing a terminal spike or raceme 6 in. long, light blue-
and purple-spotted, the throat wide open and lobes

very short and rounded except the lower which is

broad-ovate and toothed. S. Brazil, Paraguay. Gt.
54:1538. L . H . B.

ANGI6PTERIS (Greek, vessel-fern). MaraUiacex.
An Old World genus of coarse greenhouse ferns, with
twice- or thrice-pinnate Ivs., and the large fleshy
sporangia arranged in boat-shaped marginal sori. In
cult., requires plenty of room and abundant drainage.

Angiopteris grows wild in swampy places, and is of
robust habit. If grown in pots, the pots may stand in
2 or 3 inches of water. Although spores are freely pro-
duced, no seedlings are on record. Easily propagated
by the fleshy scales at the base of each frond. Each

scale contains at least two dormant buds, and should
not be divided. They may be laid in sand, covered with
sphagnum, and kept in a close case for three to five
months. They start more quickly in early spring.
(Schneider, Book of Choice Ferns.)

evecta, Hoffm. Growing from a stout, fleshy, erect

caudix, 2-6 ft. high: Ivs. 6-15 ft. long, mostly bipinnate,
with swollen rachises; Ifts. 4-12 in. long,

1A-1% in.

wide, the margin entire or slightly toothed. India and
Japan to Madagascar and Queensland. S. 1:399.
Known under various names in cult., as A. longifolia,
etc. The trade names, which appear to indicate species,
may be regarded as varieties. R. c. BENEDICT.!

ANGOPHORA (vessel-bearing; Greek, in allusion to

shape of fruit). Myrtacex. GUM MYRTLE. A genus of
4 species of Australian trees or shrubs, sometimes cult.
in glasshouses in the Old World, but not known to the
trade in this country, where their cult, seems to be
confined to botanic gardens. They have large opposite
Ivs., corymbose fls., with a 5-6-cIeft calyx. The com-
monest species in cult, are A. cordifdlia, Cav., with
yellowish fls. and sessile Ivs., and A. lanceolala, Cav.,
with white fls. and petiolate Ivs. See page 3565.

ANGRECUM (Latinized from Angrek, the Malay
name for all orchids of this habit). Orchidacex. Epiphy-
tic hothouse orchids with the habit of Vanda.

Leaves flat or terete: fls. few to many in a raceme, or

rarely solitary; sepals and petals nearly alike, spreading;
lip adnate to the base of the column; lateral lobes
small or obsolete; middle lobe entire; spur long and
slender; pollinia 2, upon a single undivided stipe.
About 20 species, natives of Trop. Afr., Madagascar,
and the Mascarene Isls.

These are valued for their winter-flowering habit
and lasting qualities. All have peculiar or grotesque
forms and some are fragrant. All need a warmhpuse
in winter, preferably the warmest corner, where it is

moist. As the plants have no pseudobulbs they must
never become dry. No soil is necessary at the roots,
but a surfacing of live sphagnum may be placed over
the crocks; this should be renewed as often as it be-
comes decayed. The angraecums may be classed with
the aerides, vandas and saccolabiums as being true air-

plants and the roots are impatient of confinement in

pots or other receptacles. Care must be taken to secure
the plants firm and upright when repotting, by means
of stakes or wire. Frequent spraying overhead in

bright weather is of great assistance, especially in the

growing time. They must never be removed from the

greenhouse for decoration elsewhere, for if the plants
become chilled, there is total loss. (Orpet.)

A. Lvs. semi-terete, narrow.

Scottianum, Reichb. f. Sts. up to 2 ft. long, with
brown sheaths below: Ivs. terete, grooved on the upper
side, 3-4 in. long, spreading or recurved: peduncles
with 1-3 fls. which are inverted and 1^-2 in. across,
the sepals and petals pale yellow, changing to white,
linear, similar, acute, the sepals a little broader than
the petals, the lip white, concave, transversely oblong,
nucronate; spur 4-5 in. long, reddish brown. Comoro
Isls. G.C. II. 14, p. 137. F.M. 1880:421. B.M. 6723.

AA. Lvs. flat.

B. Plant dwarf: fls. few, 3-5, the clusters shorter

than the Ivs.

ralcatum, Lindl. St. 1-2 in. tall: Ivs. few, linear,

falcate, 2-3 in. long, channeled above, keeled beneath:

peduncles with 3-5 fls., fragrant, white, about % in.

across, the sepals and petals acute, similar, linear-

oblong; lip 3-lobed, the lateral lobes minute, the middle
lobe narrow-oblong, retuse; spur curved, filiform.

Japan. B.R. 4:283. B.M. 2097 (both as Limodorum
falcatum).
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BB. Plant larger than above: fls. numerous, in racemes

usually longer than the Ivs.

c. Fls. white or tinged with yellow.

D. Lip acute.

E. Spur less than 5 in. long, white.

F. Sepals lanceolate: fls. about 1 in. across; spur
2-3 in. long.

modestum, Hook. f. (A. Sanderianum, Reichb. f.).

Lvs. oblong to obovate-oblong, acutish to emarginate,
3-6 in. long: racemes of numerous pure white fls. on
orange pedicels; sepals lanceolate; petals ovate-lanceo-

late; lip broadly ovate. Madagascar and Comoro Isls.

B.M.6693. Lind. 2:92. R.H. 1888, p. 516. R.B. 15:

217. A.F. 22:951; 35:381. O.R. 8:152; 12:337. O. 4:

f.24.

FF. Sepals elliptic: fls. about 1% in. across; spur
34 in. long.

articulatum, Reichb. (A. descendens, Reichb.).
Lvs. oval to obovate-oblong, 3-5 in. long, emar-
ginate or 2-lobed: racemes pendulous, of numer-
ous pure white fls. on pale orange pedicels; sepals
and petals elliptic-oblong, acute, the lateral sepals
narrower; lip broadly oblong-oval, acute; spur
3-4 in. long. Madagascar.

EE. Spur 6-7 in. long,

tinged with orange-
red.

Ellisii, Reichb. Sts.

up to 1 ft. high: Ivs.

narrow, oblong, 5-8
in. long, emarginate
or bilobed at apex:
racemes pendulous,
of 12 or more pure
white fls.; sepals and
petals elliptic-oblong,
acute, the dorsal
sepal inflexed at the

summit, the lateral

reflexed; lip oblong-
elliptic, acute; spur
slender, tinged with

orange-red. Mada-
gascar. G.C. II. 3:
277. F.M. 1875:191.
O.R. 7:81.

DD. Lip emarginate or

2-lobed at apex.

citratum, Thouars.
Sts. 3-4 in. high: lys.
oblong-ovate, 3-5 in

207 A cum
long, acute or lobed
at the apex: racemes pendulous, of 12 or more white or
pale straw-color fls.; sepals obovate, obtuse; petals
oblong-elliptic; lip flat, nearly orbicular, emarginate;
spur slender. Madagascar. B.M. 5624. I.H. 33:592.
Lind. 5:238.

cc. Fls. with green sepals and petals; lip white.

superbum, Thouars (A. eburneurn, Lindl.). Fig. 207.
Sts. up to 4 ft. or more long: Ivs. up to 2 ft. long, 2 in.

wide, coriaceous: racemes ascending, with 8 or more
fls.; sepals and petals spreading, green, lanceolate;
lip white, orbicular, fleshy, abruptly acuminate; spur
green. Madagascar. B.M. 4761. B.R. 1522. Var.
virens, Veitch (A. virens, Lindl.). Differs from the
type in its smaller fls. with the labellum tinged green.
RAT 1 "rtM. ol/O.

A. aut/ustum, Rolfe (A. Au(justii) Allied to A. Kolschyi. Lvs.
thick and fleshy, glaucous green: fls. in arched raceme, pure white
spur pale green. G.C. III. 45: Feb. 6, Suppl. O.R. 1908:246
Rhodesia. A. bilobum, Lindl. Racemes of 6-10 fls, about 1 in
across, the sepals, petals and lips nearly alike, lanceolate-acuminate
the spur pale orange-red. W. Afr. J.H. III. 43:483. A. Buysstmii
God. Resembles A. articulatum: fls. pure white; brown spurs.

19

Madagascar. A. caudatum, LindL =Li8trostachys caudata.
A. Chailludnum, Hook.=ListrostachysChailluanum. A. dlstichum,
Lindl. =Mystacidium distichum. A. Eihleridnum, Kranzl. (A.
Arnoldianum, DeWild). St. elongated: Ivs. distant: fls. large, soli-

tary; sepals and petals oval-lanceolate, acuminate; lip large, extin-
guisher-shaped, emarginate and apiculate at the summit; spur about
as long as lateral sepals. Afr. B.M. 7813. A.F. 25:79. Gng. 13:
377. A. expdnsum, Thouars. Fls. white, of peculiar form; spur
longer than perianth segms. Mascarene Isls. A. faatudsum,
Heichb. St. 1-2 in. high: racemes of 2-4 fls. about 1 }$ in. diam.,
pure white, the slender spur about 3 in. long. Madagascar. J.H.
III. 42:297. A. fuscatum, Reichb. Sts. short: racemes of numerous
fls., 1-1 Vi in. across, cream-white, the lip oblong, acuminate
abruptly, the slender spur about 3 in. long. Madagascar. Gn. 37, p.
61. A. Humbldtii, Reichb. =Macropleetrum Leonis. A. ichneumd-
neum. Lindl. =Listrostachys ichneumoneum. A. infundibulare,
Lindl. Sts. long: fls. large, solitary; sepals and petals pale yellow;
lip funnel-shaped, 2^-3 in. long, white with a green throat, the
curved spur 3-5 in. long. W. Afr. B.M. 8153. G.C. 111.30: 130.
G.M. 47:629. Gn. 66, p. 109. J.H. HI. 49:219; 59:387. A. Kot-

schyi, Reichb. Lvs. obovate-oblong, 3-7 in. long:
raceme of 6-10 white fls., \Yi in. across, the ovate-
oblong dorsal sepals and petals reflexed, the spread-
ing lateral sepals lanceolate; lip neariy rhomboid,
with a broad claw; spur pale brown, up to 9 in. long.
E. Afr. G.C. II. 14:693; 111.39:379; 111.46:221.
Gn. 31, p. 323; 37, p. 101; 75, p. 583. A. Leitnis,

Veitch=Macroplectrum Leonis. A. pelliicidum,
Lindl = Listrostachys pellucida. A. pertusum,
Lmdl.=Listrostachys pertusa. A . KolhschiUidnum.
J. O'Brien. Sts. 3-6 in,: Ivs. ovate, 4-8 in. long:
racemes of 10-12 fragrant white fls.,with a pale green
band along the sepals and petals, the lip white
with an emerald center and black-purple throat, the
spur green with a brown tip. Cent. Afr. G.C. III.

34:131. A. Scheffieri,
Hort. Scarcely 8 in. high :

fls. long, reddish brown.
German E. Afr. Var.
virens differs from the
type in having all the
vegetative parts green.
A. sesquiped&U= Macro-
plectrum sesquipedale.

GEORGE V. NASH.

ANGULOA (dedi-
cated to Don Fran-
cisco de Angulo).
Orchidacese. Stout

cqolhouse orchids,
with large pseudo-
bulbs.the scales at the
base passing into Ivs.

Leaves large, pli-

cately nerved : scapes
from the base of the

pseudobulbs, clothed
with large lax
sheaths; fls. sub-

globular; sepals and

Eetals
connivent,

eshy; lip shorter
than sepals and pet-
als, 3-lobed, the mid-
dle lobe much smaller

uperbum. ( X K)

than the lateral lobes, linear and recurved, or broader
and 2-lipped. Species 3, all in cult., natives of S.
American Andes, at elevations of 5,000-7,000 ft.

This interesting genus comprises but few species,
but these are singular, since all are well worthy of cul-
ture. Coming from the Andes of Colombia, a moderate
temperature of 50 in winter will be ample for their

needs, and a cool, shaded structure in summer, as the
foliage is easily scorched by direct sunlight in hot
weather. The peculiar structure of the flowers has
given the popular name of "boat orchid," which sug-
gests the general shape. This, together with the fra-

grance, and the hinged lip, which oscillates with the
least movement, makes the plants very interesting
when in bloom. The anguloas are rather terrestrial
than epiphytal. The culture is very simple if, as a
potting compost, a mixture is used containing some
soil with the fiber and some sphagnum moss as a sur-

facing, the potting being very firm. Propagation is

simple by division of the bulbs. The old back ones may be
severed at the creeping rhizome after the new growth
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has been completed, and these will start new shoots

usually in spring. Division must be made after the

shoots are visible from the back bulbs. The black-spot
disease of the bulbs is often fatal to anguloas. It appears
suddenly and is generally due to too much moisture
in the atmosphere or at the roots. Directly it is seen,
the affected parts must be cut out clean, and dry sul-

fur applied; this, if done in time, will stop the prog-
ress of the disease. If brown scale attacks the plants,

sponge with soap and water, taking care not to injure
the tender leaves. (Orpet.)

A. Middle lobe of lip linear, recurved.

unifldra, Ruiz & Pav. (A. virgindlis, Hort.). Pseudo-
bulbs angled, ovate-oblong, 3-6 in. long: Ivs. up to 2 ft.

long, broadly lanceolate: fls. creamy white, often flushed

or spotted internally with pink; sepals ovate, acute;

petals oblong-elliptic,

acute; lateral lobes

of lip semi-orbicular,
rounded at apex, the middle
lobe linear, recurved. Peru
and Colombia. G.C. III.

19:423. B.R. 30:60. B.M.
4807. Gt. 32 : 1137. A. F.

6:607.

AA. Middle lobe of lip ovate-

triangular, 2-lipped.

B. Lateral lobes triangular,
'acute.

Cldwesii, Lindl. Fig. 208.

Pseudobulbs cylindric- ob-

long, 4-6 in. long: Ivs. up to

2 ft. long, obovate-lanceolate:
fls. lemon-yellow; sepals and

petals acute, oblong-elliptic;

lip with the lateral lobes

triangular, acute, the mid-
dle lobe broadly ovate-

triangular, fleshy, pubes-
cent. Colombia. B.R. 30:63.

B.M. 4313. Lind. 4:191.

Veitch, Man. pi. p. 100. Var.

eburnea, Veitch (A. eburnea, Williams). Differs in its

ivory-white fls. Colombia.

BB. Lateral lobes semi-orbicular, rounded at apex.

Ruckeri, Lindl. Similar to A. Clowesii, but smaller.

Fls. green or yellowish green, flushed with brown on
the outside, inside yellow densely spotted with red;

sepals and petals oblong-elliptic; lip much as in A.

Clowesii, but the lateral lobes rounded at apex. Colom-
bia. B.R. 32:41. Gt. 3:106. A. F. 6:607. Lind. 2:53.

Var. albifldra, Veitch. Fls. white, of waxy texture.

Var. sanguinea, Lindl. Fls. uniformly deep red on'

inside. B.H. 3:31. I.H. 28:427.

A. Cltftonii, Hort. O. 4, pi. 3. A. intermedia, Rolfe, a hybrid
between A. Ruckeri and A Clowesii, was produced by Seden. This
had fls. of nearly the size and shape of A. Ruckeri.

GEORGE V. NASH.

ANHALONIUM. Cactacex. A name used in the

first edition of this Cyclopedia, but now given place to

the slightly older name Ariocarpus, which see. A.
Williamsii and A. Lewinii, sometimes referred to

Echinocactus or to Mamillaria, are here treated under

Lophophora, which see.

ANIGOZANTHOS (Greek, expanded flower).

Amaryllidacese. AUSTRALIAN SWORD LILT. About 8
Australian greenhouse or half-hardy perennials with
sword-like Ivs. and woolly-yellow, -green, or -red fls. in

short 1-sided racemes or spikes and a much elongated
perianth-tube. The two species likely to be met with
are A. flavida, Red. (A. coccinea, Paxt.), with mostly
red-woolly fls. 1J4 in. long and appendaged anthers;
and A. Manglesii, Don, with fls. about 3 in. long, red-

woolly at base and green beyond, the anthers not

appendaged. These plants are little known in N.
Amer.

ANISACANTHUS (Greek, unequal acanthus). Acan-
thacex. A genus of 6 species of Mexican and American

shrubs, with mostly lanceolate, entire, petioled oppo-
site or clustered Ivs., and loosely spicate or scattered

red fls. 1 in or more long; corolla-lobes 4, the tube

2-lipped, the upper lip 3-parted, the lower entire;
stamens 2, equaling or exceeding the corolla-lobes.

Wrightii, Gray. Height, 2-4 ft.: Ivs. 1-2 in. long,

oblong- or ovate-lanceolate, acute or acuminate: fls.

racemose, or paniculate-racemose, the corolla vermilion

or purplish red, 1 l
/y-'2 in. long, the lip shorter than the

tube; calyx deeply 5-cleft. S. and W. Texas. Offered

by Franceschi of Santa Barbara, Calif.

Gonzalezii, Greenm. (A. Con-

zatlii, Hort.). Sub-shrub, the st.

much branched : Ivs. 1-2 in. long,

J^-J^in. wide, acuminate, and
obtuse at the apex: fls. cymose-
raccmose, brick-red, or scarlet and

larger than in the preceding.

Oaxaca, Mex. Suitable for dry
places. Intro, by Franceschi in

1911. N. TAYLOR.f

ANISE. Umbelllferx. An aro-

matic condimental and medicinal
herb.

Anise (Pimpinella Anisum,
Linn.) is an annual, easily grown
from seeds in any warm and mel-

low soil. The seeds are commonly
sown where the plants are to

stand, and the plant matures

rapidly. The seeds arc used in

medicine and in cookery, and for

flavoring liquors; they yield a

highly perfumed essential oil; they
are mostly grown in Mediter-
ranean countries. The Ivs. are

also used as seasoning and garnish-

ing. The plant reaches a height
of 2 ft. or less, bears twice-pinnate
Ivs. and small yellowish white fls.

in large, loose umbels. The seeds

are oblong and curved, ribbed on
the convex side, grayish, the size

of caraway seed. In common with

all umbelliferous seed, anise seed

does not retain its vitality long,

the normal longevity being 1-3

s. Native from Greece to

Egypt. L. H. B.

208. Anguloa Clowesii.

( x K) ANISOTES (Greek, unlikeness).
Acanthacese. Broad-leaved shrubs

of about 4 Arabian and African species, one of which
has been intro. to cult, recently. Fls. in short axil-

lary clusters; sepals 5, nearly free; corolla 2-lipped,
in shades of red; stamens 2, the filaments long and

glabrous: fr. a caps. A. diversifdlius, Balf., from the

Isl. of Socotra, is an erect, nearly glabrous shrub

less than 2 ft. high: Ivs. elliptic-ovate or obovate, 2

in. or less long, flame-colored or yellow, tubular and

2-lipped, the lips curved. B.M. 8219. Warm green-

house, blooming spring and summer. Requires the

treatment given to Justicia and Jacobinia. Prop,

easily by cuttings. L. H. B.

ANISUM. An old generic name now referred to

Pimpinella. A. officinale, D.C. (P. Anisum) is Anise,
which see.



ANNONA ANNONA 291

ANNONA (Latin, year's harvest, suggested by the

Haitian name anon applied to one of the species. Com-
monly spelled Anona, but Linnseus used the double n).
Annonacex (Richard, 1808). CUSTARD - APPLE. AHA-
TICU. Tropical and subtropical woody plants culti-

vated for their fleshy fruits and for ornament.
Leaves 2-ranked, alternate, devoid of stipules: fls.

perfect, solitary or in clusters, extra-axillary, often

opposite the Ivs. and sometimes subterminal; calyx

usually gamosepalous, 3-parted; petals typically 6.

in 2 series, but the inner series in some species reduced
to small scales or even wanting; stamens numerous,
crowded on the receptacle, the fleshy filament bearing a

pair of linear parallel pollen-sacs on its back, these

opening extrorsely by a longitudinal slit and capped by
the expanded hood-like connective; pistils many, the

ovaries usually clothed on the outside with minute
hairs and containing a single erect ovule at the base:

fr. a syncarpium, formed by the growing together of the

carpels and receptacle into a fleshy mass; seeds contain-

ing a large wrinkled endosperm with small basal em-
bryo. Trees and shrubs, over 50 in number, chiefly
from Trop. Amer., but a few from Afr., and several

now widely cult, in the warmer regions of both hemi-

spheres.
Several species have been successfully introduced

into southern California and Florida. Some of those
cited in catalogues and horticultural publications are

merely forms of old species and others are generically
distinct. Amongst these names are A. mexicana, which
was a catalogue name used by Loddiges; A. excelsa of

Humboldt & Bonpland, a species never fully described,
the flowers and fruit of which are entirely unknown;
and A. africana, an obscure species based by Linnseus

upon an American specimen with lanceolate, pubescent
leaves. A. Irilobata and A. obovata are Asimina triloba

and Asimina obovata; A. asiatica of Linnseus is not an
annona at all but a rubiaceous plant, Morinda citri-

folia; while A. asiatica of Loureiro is A. reticulata, and
A. asiatica of Vahl is A. squamosa. A. Forskahlii of

De Candolle (A. glabra, Forsk., not Linn.) was based

upon a specimen of A. squamosa growing in cultivation
in Egypt; to A. squamosa must also be referred A.
biflora of Mocino & Sess6, while A. longifolia of these
authors is undoubtedly A. reticulata, and their A. fru-
ticosa is A.globiflorn of Sohlechtendahl. A. aurantiaca
and A . macrocarpa are Brazilian species, the names of

which were erroneously applied to certain cultivated
forms in southern California; while A. suairissima is

only a horticultural variety of A. Cherimola, and A.
cinerea of the Antilles a form of A. squamosa. A. palus-
tris of Linnaeus is identical with his previously described
A. glabra, and the latter name must take precedence
in accordance with accepted rules of priority. A num-
ber of species described as annonas belong to other

genera. Among them are A. amplexicaulis and A.
grandiflora of the islands of Mauritius and Madagascar,
which belong to the genus Pseudannona. A. Mannii of

Oliver, an African species which has a branching in-

florescence very different from that of the genus
Annona, has been assigned to a new genus Anonidium
by Engler & Dicls; and A. Perotlelia of A. De Can-
dolle has been placed in the genus Unonopsis by R. E.
Fries. Annona obtusiflora of Tussac, together with A.
mucosa of Jacquin, must be placed in the genus Rollinia
under the name R. mucosa, and to this genus should
also be assigned the Brazilian biriba, which is proba-
bly Rollinia orthopetala, a species with large, fleshy
fruit of delicious flavor, successfully introduced into
Florida from Para. The climbing Annona uncinata of

Lamarck belongs to the genus Artabotrys. .A.pyri-
formis, also a climbing shrub, of Mauritius, the fruit

of which is unknown, belongs undoubtedly to some
other genus. For Annona longifolia see Duguetia. See
also Rollinia, Artabotrys and Cananga.

W. E. SAFFORD.

Cultural iiotes.

While the annonas succeed best on a heavy loam,
most species can be grown on light soils and under
adverse conditions. The custard-apple (A. reticulata)

thrives on the Florida keys in a semi-naturalized state;
the cherimoya (A. Cherimola) grows and bears abun-

dantly on steep calcareous cliffs in Central America; the

sugar-apple (A. squamosa) is successful on dry and

sandy soils with practically no attention whatever.
The situation best adapted to them is a sloping piece
of ground, for, with the exception of A. glabra, they
are intolerant of stagnant water about the roots.

The cherimoya, probably the hardiest of the genus,
withstands temperatures as low as 26 F. without in-

jury, and reaches perfection only in a comparatively
cool climate. The soursop (A. muricala) is one of the

tenderest species; ~ihe sugar-apple and the custard-

apple are somewhat hardier; all three are successfully

grown in southern Florida, but not in California.

Propagation is usually effected by means of seeds;
the most highly valued species, however, such as the

cherimoya, are budded or grafted.

Seeds will retain their vitality for several years, and
if planted in warm weather or under glass will germi-
nate in a few weeks. If in a greenhouse, they may be

planted at any season of the year; otherwise, it is best

to plant only during spring or early summer. Sow
thickly in flats or pans of light, porous soil containing
an abundance of humus, covering to the depth of ^ or

% inch. When the plants are 3 or 4 inches high, they
should be potted into 3-inch pots; care should be taken
to see that the soil is perfectly drained, and waterings
should not be too frequent or copious. When the

plants have attained a height of 8 or 10 inches, theymay
either be shifted into larger pots or set out in the open
ground; in the latter case, they must have careful

attention until they have become established and made
considerable growth.
Both budding and grafting have proved to be readily

applicable to the annonas, either in the open ground or
in pots, under glass. Several different species have
been used for stocks^ A. Cherimola proving the most
satisfactory thus far in California, as it is best adapted
to that climate; A. glabra has been found to be the most
vigorous and satisfactory in Florida.

Shield budding, essentially the same as practised
with the citrous fruits, is the method most commonly
used. The work is best done in spring, shortly after the

sap has begun to flow, the time varying, of course,
according to locality and season. Stocks should be
from % to % inch in diameter; seedlings of this size

will be eighteen months to two years old. Budwood
from which the leaves have dropped, and of about a
year's growth, is the most desirable. It is important
that the buds be cut large, about 1J^ inches in length.

as they are likely to have difficulty in starting and
be choked out, on account of the thick bark and rapid
callousing of the annonas, if they are too small. The
incision may be made either in the form of a T or an
inverted T, raising the bark with care so that the deli-

cate tissues lying under it will not be injured, and in-

serting the bud with as little pressure as possible.
Waxed tape should be used for tying. Three or four
weeks after insertion, the buds should be unwrapped,
and, if they have united with the stock, re-wrapped
loosely, lopping the stock at a point 5 or 6 inches
above the bud. The wrap should not be removed until
the bud has made a growth of several inches.

For grafting, two-year-old seedlings are used, the

operation being a simple cleft-graft, using a scion of
well-matured wood from which the leaves have dropped.

Cuttings of well-ripened wood can be rooted under
glass, with bottom heat. This method of propagation
is not widely practised, however.
The annonas, when grown from seed, vary greatly
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in regard to productiveness as well as size, color, form,
texture and quality of fruit. In southern California,

many large seedling cherimoyas have been grubbed
out because they were unproductive, while others pro-
duce fruit of such poor quality as to be of no value.
Careful attention to culture will assist in improving
the quality and size of the fruit, but the only sure way

to perpetuate choice
forms and eliminate
all possibility of the
tree turning out to

be inferior is to

propagate by some
asexual means.
Most species

come into bearing
when three or four

years old. Few
named varieties
have been estab-

lished, and these

are probably con-
fined to the cheri-

moya.
In some coun-

tries, the annonas
are subject to cer-

tain fungous dis-

eases and insect

pests, notably the

mealy-bug. As a class, however, they seem to suffer less

from these pests than most other fruit trees. They
require very little pruning.

Fruits must be picked when mature, to avoid their

falling to the ground and becoming bruised, -and laid

away for a few days before they are ready for eating.
If they are to be shipped any distance, they must be

packed in some material, such as excelsior or straw,
that will allow good ventilation, each fruit being
wrapped in a piece of strong paper. The selection of

the toughest-skinned varieties adds greatly to the facil-

ity with which they can be shipped, p. \\r. POPENOE.

209. Annona muricata. (Xf)

INDEX.

laurifolia, 4.

longiflora, 7,

longifolia, 8.

montana, 2.

muricata, 1, 2.

palustris, 4.

purpurea, 3.

reticulata, 8.

squamosa, 9.

tripetala, 6.

biftora, 9.

Cherimola, 6.

cinerea, 9.

diversifolia, 5.

Forskahlii, 9.

glabra, 4.

A. Petals broadly cordate-ovate .or suborbicular, the inner

ones somewhat smaller than the outer.

B. Exterior petals valvate or edge-to-edge, usually acute,
inner ones imbricate or overlapping, obtuse or

rounded.

c. Fr. glabrous, bearing fleshy spines: Ivs. glossy leathery,
with minute pockets in the axils of the lateral

nerves.

1. muricata, Linn. SOURSOP. GUANABANA. COROS-
8OL. CORA<pAO DE RAINHA. GRAVIOLA. SuiRSAAK.
ZUURSAAK. Fig. 209. Small evergreen tree, the size of

a peach tree, in general cult, throughout the tropics of

both hemispheres: Ivs. leathery, ill-smelling, obovate-

oblong or oblanceolate, to ovate or elliptic, acute or

abruptly acuminate, glossy above and rusty beneath
but at length glabrous, with the minute pockets in

the axils of the lateral veins scarcely perceptible with-
out a lens: fls. large, the exterior petals thick and
fleshy, ovate-acute, valvate or edge-to-edge, the inte-

rior
petals somewhat smaller and thinner, concave,

rounded, imbricate or overlapping: fr. very large,

fleshy, often as large as a child's head and weighing as

much as 5 Ibs., ovoid or heart-shaped, dark green, the

glabrous ill-smelling skin bearing numerous recurved

fleshy spines; pulp white and juicy, pleasantly subacid,
with a slight mango-like flavor. Of Trop. Amer. origin,

but now common in the tropics of the Old World. As
in all cult, frs., there is more or less variation in its

flavor. It is easily prop, from the seed or from buds,
and is undoubtedly capable of improvement by selec-

tion. It begins to bear at a very early age and is con-

sequently one of the most valuable fr. trees of the tropics.
It is grown with especial excellence in Porto Rico, and
is common in the markets of Key West, whither it is

shipped from the islands to the southward. A favorite
drink is made from the juice, and the pulp yields ex-
cellent jelly, tarts and preserves. Care must be taken,
however, to remove the skin in preparing the fr. for

the table.

2. montana, Macfadyan (.4. muricata, Velloso, not

Linn.). MOUNTAIN SOTIRSOP. GUANABANA CIMAB-
KONA. COROSSOLIER BATARD. ARATICU PoNHK. A
forest tree, sometimes reaching the height of 45 ft., but

usually of smaller dimensions: Ivs. resembling those of

the soursop, varnished above and dull beneath, with the

pits in the axils of the lateral nerves often conspicuous:
fls. similar to those of the soursop, solitary or in pairs:
fr. spheroid or broadly ovoid, varying from the size of

an orange to 6 in. diam., green at first, at length turn-

ing yellowish; skin glabrous, bearing numerous short
erect fleshy spines; pulp not edible. This species, which
is larger and more robust than the closely allied A.
muricata, has been intro. into Fla. for use as stock

upon which to bud other species of the genus. W. Indies

and N. S. Amer.; thus far unknown from Mex. and
Cent. Amer. The peculiar pits, or pockets in the axils

of the lateral nerves of the Ivs. set apart this species,

together with A. muricata, from all other species of the

genus.

cc. Fr. covered with felt-like tomentum, bearing rigid
stout pyramidal spines often hooked at the lip:
Ivs. very large, subcoriaceous or membranaceous,
undulate without axillary pockets.

1/^3. purptlrea, Mocino & Sess6. NEGRO -HEAD.
CABEZA DE NEGRO. SONCOYA. SENCUYA. TORETA. Fig.
210. A small or medium-sized tree, sometimes reach-

ing the height of 25 ft., the younger branches clothed
with reddish tomentum but becoming glabrate at

length: Ivs. large, membranaceous or subcoriaceous,
undulate, oblong-elliptical to oblong-obovate, acumi-
nate at the apex, rounded or obtusely cuneate at the

base, 8-12 in. long
and 4-5^2 in. broad

;

petioles short and
thick: fls. resem-

bling those of A.
muricata but sessile

or nearly so, soli-

tary, extra-axillary,
sometimes opposite
a If., inclosed when
very young in an in-

volucre of 2 bracts,
the apex of which
becomes more or

less shriveled at

length, and the base

persists somewhat
like an outer or
second calyx; calyx
3-lobed, ferrugine-

ous-velvety on the
outside

;
3 outer pet-

als very thick, val-

vate, usually acute or acuminate, sometimes obtuse at

the apex, ferrugineous-velvety on the outside, stained

with purple within; inner petals overlapping, thinner

and rounded, forming a dome-like covering over the

essential parts, whitish on the outside, purple within;
terminal connectives of the stamens velvety; carpels
distinct at first, the hirtellous ovaries crowned by a

210. Annona purpurea.
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prismatic style about J^in. long: fr. large, spheroid or

broadly ovoid, sometimes 6-8 in. diam., covered with

a brownish felt-like indumentum and bearing numerous

pyramidal protuberances, grooved longitudinally on
the ventral side and usually terminating in a hook
directed toward the peduncle; seeds large, obovate,
more or less flattened and marginate, sometimes exceed-

ing an inch in length by >-%in. broad; pulp fleshy,

fibrous, very fragrant, edible, with a flavor somewhat
like that of a mango. Mex. to Panama and perhaps N.
S. Amer. It is abundant on the Isthmus of Tehuantepec
and is sold in the markets of Veracruz. The frs. differ

considerably in flavor. Some of those on the Isthmus
of Panama are reputed to be excellent, though here, as

elsewhere, they are supposed to induce chills and fever.

Intro, into S. Calif., but imperfectly known in cult.

Like its congeners, it is undoubtedly capable of improve-
ment by careful selection.

BB. Exterior and interior petals both valvate or edge-to-

edge and usually acute.

4. glabra, Linn. (A. palustris, Linn. A. laurifdlia,

Dunal). POND-APPLE. ALLIGATOR-APPLE. MONKEY-
APPLE. MANGROVE-ANNONA. MAMIN. MAMAIN.
CACHIMAN-COCHON. CATUL. CAYDRES. CORK-WOOD.
PALO .BOBO. BOIS-FLOT. CORCHO. CORTISSO.
ARATICU DO BREJO. Fig. 211. Small to medium-sized

tree, sometimes reaching a height of 45 ft., growing in

swampy places and along the banks of streams; young
growth smooth: Ivs. smooth and laurel-like, glossy green
above, paler beneath, evergreen, ovate to oblong or

ellipt ic, usually acute or acuminate but sometimes blunt-
ish at the apex and rounded or tapering at the base:

fls. fragrant, varying considerably in size, those of trees

growing in favorable situations larger than those grow-
ing in crowded mangrove swamps; outer petals cream-
colored or pale greenish yellow when fresh, usually
marked within by a

deep red spot near the

base; inner ones some-
what shorter and nar-

rower, whitish or dull

greenish outside, usu-

ally blood-red within
or spotted with red or
wine-color near the
base: fr. the size of a
bellflower apple with
a smooth leathery skin,

green at first, at length
yellowish, its surface
covered with

indistinctly
outlined are-

oles, but these
never elevated
or squamose;
pulp cream-
colored when
ripe, not edi-

ble except by
iguanas and
other ani-
mals. Ever-

glades of Fla.

and banks of

the Indian
and Caloosa-
hatchee Rivers; also the tropical shores of Amer., W.
Indies, west coast of Afr., and the Galapagos Isls. State-
ments that the fr. is sold in the markets of Mex. and that
the tree is cult, for its fr. are based upon the confusion
of other species of annona having smooth frs. with this.

This species is essentially tropical and swamp-loving.
Its light spongy roots are used as a substitute for cork
and for floats of fishing-nets; hence its name cork-wood.

212. Annona diversifolia. (XK)

AA. Petals (exterior) linear or oblong, the inner ones

minute and scale-like.

B. Peduncles with broad persistent If.-like bracts at the

base.

J5. diversifdlia, Safford. ILAMA. ILAMATZAPOTL.

Fig. 212. Small tree with brownish-gray, aromatic,
longitudinally furrowed bark; young growth glabrous,
with prominent lf.-

scars bordered with
a margin of pale
rufous hairs: Ivs.

thin, membranace-
ous, glabrous, vari-

able in form, those
near the base of the
branchlets broadly
elliptical and
rounded at the base,
those higher up ob- 1

lanceolate, rounded
at the apex and
acute or cuneate at

the base, the largest
4-5% inches long
and l}^-2 inches
broad with petioles

exceeding J^inch in

length: peduncles
long and slender,

recurved, glabrous,
issuing from 2 sub-

orbicular, If. -
like,

amplexicaul bracts at the base of the branchlets;
fl.-buds obpyriform, calyx-divisions broadly ovate or

triangular, terminating at the points in a tuft of fer-

rugineous hairs; outer petals linear-oblong, swollen at
the base and concave within, sparsely rusty-pubescent
on the outside; inner petals minute, pubescent on
the back and bearing 2 rudimentary pollen-sacs; car-

pels distinct, glabrous near the base, rufous hirtellous

above, at length growing together into a compound
fr. or syncarpium: fr. large, conoid or broadly ovoid
with an axis of about 6 in. and a diam. of 5 in.,

clothed with dense grayish felt-like tomentum and
when mature usually bearing stout thick protuberances
directed toward the apex, but these sometimes sup-
pressed; pulp edible, cream-colored or rose-tinted;
seeds hard, smooth and nutlike, golden brown or tan-
colored. Mts. and foot-hills west coast of Mex. to Salva-
dor. The fr. is offered for sale in the markets of Colima
and Acapulco. It is described by American Consul
Marion Letcher, stationed at Acapulco, as shaped like

a pineapple cheese, with delicious pink-tinted pulp;
and Samuel E. Magill, American Consul at Guada-
lajara, states that the frs. grown on the side of the
volcanos of Colima and Cerro Grande are of unusually
fine quality. This species has been intro. into S. Fla.

BB. Peduncles devoid of If.-like bracts at the base.

c. Lvs. velvety beneath.

6. Cherim&la, Mill. (A. tripetala, Ait.). CHIRIMOYA.
CHERIMOYA. CHERIMOYER. CHERIMOLLA. Tree, 15-
25 ft. high, with young growth fulvous tomentose:
Ivs. persistently velvety-tomentose beneath, sparsely
pubescent above, ovate to ovate-lanceolate or obo-

vate, sometimes elliptical, obtuse at the apex or ob-

tusely acuminate, usually rounded at the base: fls. fra-

grant, extra-axillary, often opposite a If. at the base
of a branchlet, usually solitary but sometimes 2 or 3
on short nodding tomentose peduncles, the exterior pet-
als oblong-linear, not exceeding 1J4 in. length, keeled
on the inside and excavated at the base, greenish yellow
or rufous on the outside and clothed with velvety tomen-
tum, pale yellow or whitish within and marked with a

purple spot at the base; inner petals very small, squa-
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mose, ovate or triangular, usually flesh-colored or pur-
ple and keeled on the outside: fr. variable in shape and
appearance, sometimes conoid or heart-shaped, with
surface bearing protuberances; sometimes spheroid or
ovoid with the surface covered with concave or squa-
mose U-shaped areoles, each bearing a small wart or

tubercle; and sometimes quite smooth or with the sur-

face having the appearance of putty marked by finger-

prints; pulp white, edible, pleasantly acidulous, easily

separable from the seeds; seeds usually obovate,
obliquely truncate, somewhat compressed, with a thin

membranous brown
testa which is usu-

ally more or less

wrinkled or pitted,

owing to the
wrinkled surface of

the inclosed endo-

sperm. .Andes of

Peru and adjacent
regions, but natu-
ralized at a very
early date in Mex.
and Cent. Amer.

Successfully intro.

into S. Calif.,
Canary Isls., Ma-
deira,, the mts. of

India, and Hawaii.

Essentially "a sub-

213. Annona reticulate. (XJi) tropical plant which
does not yield good

results in low tropical countries. Frs. of exquisite
flavor are produced on the island of Madeira, where the
trees are trained on trellises and are taking the place of

grapes in the economy of the island. Excellent results

have also been secured in S. Calif. See Cherimoya.
7. longiflora, Wats. WILD CHERIMOYA OP JALISCO.

A shrub or small tree, 3-10 ft. high; young growth
softly pubescent: branches with prominent If.-scars,
which are clothed with a marginal collar of plush-like
hairs: Ivs. resembling those of A. Cherimola but dis-

tinguished when mature by being glabrate or glabres-
cent between the lateral nerves, which together with
the midrib are persistently velvety pubescent, the
blades 2-5^ in. long and l/--3^ in. broad, elliptical
to obovate-elliptical, usually rounded but sometimes
acute at the base and rounded at the apex, which is

often minutely apiculate: fls. short-peduncled, pubes-
cent, the calyx-divisions deltoid-ovate, clothed on the
outside with fine soft hairs, the outer petals leathery,
often 2 in. long, linear-oblong or oblong-lanceolate in

shape, cream-colored or whitish, and marked within
with a dark purple or blackish spot at the excavated

base; inner petals minute (sometimes wanting), ovate,
obtuse, finely pubescent; carpels distinct, the ovaries

clothed with rufous hairs, and the styles minutely
puberulent: fr. conoid or globose-ovate, its surface

covered with protuberances or with reticulated areoles;

pulp white, resembling that of A. Cherimola in flavor.

State of Jalisco, Mex., especially in vicinity of Guada-
lajara and Tequila. Intro, into S. Calif., but as yet
little known.

cc. Lvs. not velvety.

D. Fr. smooth or nearly so, its surface divided into angular
areoles by impressed lines; pulp tallow-like.

8. reticulata, Linn. (A. longifblia, Mocifio & Sess6).
COMMON CUSTARD-APPLE. BULLOCK'S-HEART. CORA-
ZON. COROSSOL CffiUR-DE-BffiUF. CoRAfAO DE Boi.
MAMON. ANONAS. ANONA COLORADA. QDAUHTZAPOTL.
Fig. 213. A deciduous tree, 15-25 ft. high with young
growth fulvous-pubescent, at length glabrate: Ivs.

approximate, oblong-lanceolate or lanceolate, acute at

the apex, conduplicate, glabrate, or with the midrib
and lateral nerves sparsely pubescent: fls. in extra-

axillary clusters of several issuing from the new branch-
lets, peduncles nodding; outer petals fleshy, oblong-
linear, keeled on the inside and excavated at the base,'
olive-green or yellowish, usually stained within with
purple and with a dark purple blotch at the base;
inner petals very small, scale-like, ovate, acute; carpels
distinct, the ovaries covered with pale brown silky hairs,
at length uniting to form a solid fr. : fr. 3-5 in. diam.,
smooth, with the surface divided into rhomboid or

hexagonal areoles by impressed lines, usually reddish
or reddish brown when ripe, or red-cheeked on the

sunny side, pulp sweetish but insipid, tallow-like and
usually granular, adhering closely to the seeds. Trop.
Amer.; now widely spread throughout the tropics of
both hemispheres. A robust tree which has spread
spontaneously in the forests of the Philippines, the
island of Guam and the E. Indies, while its congeners,
A. muricata and A. squamosa, occur usually only where
planted. It is essentially tropical while the cherimoya,
with the smooth-fruited forms of which it has often
been confused, is subtropical. Its. fr. is inferior in flavor

to both the cherimoya and the sugar-apple (A. squa-
mosa'), from the first of which it maybe distinguished by
its long, narrow, glabrate Ivs., and from the second by
its solid, compact fr., as well as its larger Ivs. From A.

glabra, with which it is also confused, it may be dis-

tinguished by its elongate narrow outer petals and
its small, dark brown seeds. It is common in the W.
Indies and thrives in S. Fla.

DD. Fr. composed of rounded carpels loosely cohering
when ripe, covered with a glaucous bloom; pulp
creamy or custard-like.

_\
9. squamdsa, Linn. (A. cinerea, Dunal. A. For-

skdhlii, DC. A. biflora, Mocino & Sesse
1

). SUGAR-AP-
PLE. SWEET-SOP. ANON. ATTA. ATTE. ATIS. POMME-
CANNELLE. KESCHTA. FRUTA DA CONDESSA. AHATE
DE PANUCO. STEENAPPEL. TEXALTZAPOTL. PINHA.

Fig. 214. A small deciduous tree, 15-^20 ft. high, with

irregularly spreading branches and zigzag branchlets

bearing approximate 2-ranked Ivs.; young growth
pubescent, at length glabrate or clothed with scattered
hairs and dotted with lenticels: Ivs. conduplicate,
resembling those of A. reticulata, but smaller, usually
lanceolate or oblong-lanceolate, acute or shortly acumi-
nate at the apex and acute or cuneate at the base, some-
times ovate or elliptical and rounded at the base with a

tendency to be asymmetrical, membranaceous, minutely
punctate with both
surfaces pale green;

sparsely hairy at

first, at length gla-
brate or nearly so,

except the petiole,
which is pubescent:
fls. borne on the

young branchlets,

closely resembling
those of A. reticu-

lata, extra-axillary,

usually in clusters

of 2, 3, or 4, but
sometimes solitary;

peduncles slender,

sparsely and deli-

cately pilose, at

length glabrate,
bearing a minute
bracteole below the

middle, which ter-

minates in a tuft

of floccose hairs;
outer petals oblong-
linear, thick, tri-

quetrous, rounded
at the apex and 214. Annona squamosa. (XH)
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excavated at the base, greenish yellow, usually marked
within by a wine-colored or purplish red spot at

the base; inner petals minute, ovate or obovate,
keeled on the outside; stamens with broad terminal

connectives of a cinnamon-brown or orange-red color;

carpels distinct, clothed with pale brown hairs, sul-

cate on the ventral side and terminating in oblong
or taper-pointed styles: fr. about the size of an orange,

spheroid or heart-shapeo^composed of loosely coher-

ing carpels rounded at the extremities and grooved
on the inner side, forming a squamose or tuberculated

surface, greenish yellow and covered with a glaucous
bloom at first, but soon turning black in spots when

handled, and the waxy bloom easily rubbed off; pulp

yellowish white, creamy or custard-like, very sweet

and pleasantly flavored; seeds dark brown, smooth,

closely resembling those of A. reticulata. Trop. Amer.,
now widely cult, in all tropical countries. Less robust

than A. reticulata, with fr. much more highly prized,
and produced several times during the year instead

of only once, as in that species. Like A. reticulata, it

is essentially tropical and will not thrive in subtropical

regions which are suitable for the cult, of the cherimoya.
It has been intro. into .fLJEla^. Delicious sherbets are

made from its custard-like pulp, often with
the addition of a little lemon juice, but it is

never cooked or made into preserves or jelly,

like the soursop. The fr., when green, as well

as the seeds and Ivs., is used for destroying
vermin; and the crushed Ivs., in the form of

poultices, are applied to ulcers and malignant
sores in the W. Indies. The root is a drastic

purgative. \V. E. SAFFORD.

ANNUALS. What are known to gardeners
as "annuals" are plants that bloom in the

open the same year the seeds are sown and
that do not live over winter.

These plants are not necessarily true an-

nuals; for annuals in the botanical sense are

plants that normally complete their entire life-

cycle within one vegetation-year. Perennial

plants that bloom freely from seed the first year
and do not usefully survive till another year
may be classed as annuals by the gardener and
treated as such : these are properly plur-annuals,
a group standing midway between annuals and
perennials. The garden Nicoliana affmis (prop-

erly N. alata) and pinks and snapdragons are

such. It may be said that plur-annuals are plants of

somewhat indefinite duration that are terminated by
cold weather rather than by their normal maturity
within the season. Many real perennials, as castor

bean, are treated as annuals in northern gardens.
Some of the biennial plants those that normally

bloom and perish in the second year may flower the

showy garden flowers. As a rule, they are easily grown,

producing quick results and affording a great variety of

colors, forms and foliage. Some of the annuals last only
a few weeks in bloom, others continue throughout the

summer. There are trailers and climbers, dwarfs and
tall growers. By a judicious selection and arrangement
of kinds, the handsomest effect may be produced. Many
of the showy kinds are adapted to mass effects, while the

dwarf-growing sorts make good flowering edgings for

beds or walks. With the latter, handsome ribbon-beds

are possible, but this requires care in the selection of

kinds, and as the use of the trimming shears is almost

precluded, it is best to limit oneself to simple designs.
Annuals are well suited to the covering of bare spots of

ground in the border. Like other flowers, they dis-

play best when seen against a background of foliage.

The tall and leafy kinds make excellent covers for

unsightiy objects. For climbing and twining kinds, see

Vines. See, also, Everlastings and Grasses.

Classification as to hardiness.

It is customary to divide annuals into three classes:

(1) Hardy annuals are those that are sown directly in

the open ground where they are to grow. They are

215. Annuals filling the formal space between a drive and a tree-group.

vitally strong, developing without artificial heat, and
may be sown from February to May, according to the
season and latitude. Some of them, as sweet peas, may
be sown even in the fall. For this class, a well-prepared
border on the south side of a fence or wall, or other
sheltered place, is usually preferred for early sowings.
From here the seedlings are transplanted later where

they are to grow. Some sorts, however, do not bearfir<t year if the seeds are sown early and the plants are they are to grow. Some sorts, however, do not bear
hurried along. Of these, Canterbury bell, ipomopsis transplanting well, consequently must be sown in the
and some of the oenotheras are examples. See Biennials.

The annuals of gardens are grown directly from seeds,
in usual practice. Some plants are reared annually
from bulbs or tubers, as crocus, lilies, potato: these are

really perennials that die each year to the ground and
do not perish root and branch. To these plants the name
pseud-annuals (i.e., false annuals) has been given.

Among the true annuals there are many grades. Some
of them are winter annuals, growing in the cool part of

the year and carrying over winter under the snow, as
the common creeping chickweed and other crucifers.

In the arid regions of the West, many annual plants
spring into growth with the rains and thrive in the cool

months. Many of the annuals are summer annuals and
others are autumn annuals: these two classes are prac-
tically the only ones that are cultivated in the open
for ornament.

Among the annuals are found some of the most

places they are to occupy. Among such are poppies,
eschscholtzia, bartonia, Venus' looking-glass, lupine,

malope, and the dwarf convolvulus. (2) Half-hardy
annuals are usually sown in February or March in the
window or a warm frame. The season is usually not

long enough to enable them to reach full development
in the open. In the early stages of growth they need

protection and warmth. Such kinds are sometimes
sown in the fall and wintered over in a coldframe. When
once established, they are hardy with slight protection.
Some of the kinds are grown to their greatest perfec-
tion only in this way. (3) Tender annuals require
still more warmth, and are started from January to

May in the greenhouse or other suitable place. They
commonly need a temperature of 60 to 70. The danger
with early-grown seedlings, especially those started

in the window, is over-crowding and want of light.

As soon as crowding begins, the plants should be
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thinned out or transplanted to other trays, or into

pots, and reset from time to time, as they need; fre-

quent transplanting is usually an advantage. The last

transplanting is preferably into small pots, as then the

seedlings may be readily set in the open ground at the

proper time, with little or no check.

Seed-sowing.

The greater number of common annuals will bloom
freely if the seeds are sown in the open ground when the
weather becomes thoroughly settled. But there are
some kinds, as the late cosmos and moonflowers, for

which the northern season is commonly too short to give
good bloom unless they are started very early indoors.

In the case of others than the continuous bloomers, a
succession of sowings or plantings is desirable to pro-
vide for a continuous display; then as a kind begins to

fail, its place may be filled with young plants of the same

216. A semi-formal garden space of annual flowers.

or other species. The usual method of securing suc-

cession is to sow the seeds in flats, or beds, and trans-

plant the seedlings first to pots. The potted plants may
be set out at any time, with but little check to growth.
When flowers of any annual are wanted extra early,

the seeds should be started indoors. It is not necessary
to have a greenhouse for this purpose, although best

results are to be expected with such a building. The
seed may be sown in boxes, and these boxes then placed
in a sheltered position on the warm side of a building.
At night they may be covered with boards or matting.
In very cold "spells" the boxes should be brought
inside. In this simple way seeds may often be started

one to three weeks ahead of the time when they can be
sown in the open garden. Moreover, the plants are

likely to receive better care in these boxes, and there-

fore to grow more rapidly. Of course, if still earlier

results are desired, the seed should be sown in the

kitchen, hotbed, coldframe, or in a greenhouse. In

starting plants ahead of the season, be careful not to
use too deep boxes. The gardener's "flat" may be taken
as a suggestion. Three inches of earth is sufficient, and
in some cases (as when the plants are started late) half

this depth is enough.
One trouble with early sown seedlings is "drawing

up," and weakness from crowding and want of light.

This is most likely to occur with window-grown plants.

Vigorous June-sown plants are better than such weak-
lings. It must be remembered, however, that very
early bloom usually means the shortening of the season
at the other end; this may be remedied to some extent

by making sowings at different times.

Only the best seeds should be purchased, and it ia

usually best to get the colors in separate packets. In the

open ground, seeds may be covered to a depth of four or
five times their own thickness, but when sown indoors
in trays or pots, the rule is to cover them to about their

own thickness. After covering, the soil should be pressed
firmly over the seed with a board or hoe, or the feet.

In soils that are inclined to bake, a sprinkling of sand
or fine litter over the surface after sowing will remedy
this evil. Evergreen boughs placed over the beds until

the seedlings have appeared will afford useful shelter

from beating rains. It is desirable to sow the seeds

thickly. For the reception of seeds, the surface should
be mellow and
smooth. The
seeds are sown
in drills or con-
centric circles,

according to the
method of plant-

ing decided
upon. Taller-
growing kinds
are sown toward
the center or

back of the bed.

When up, the

plants may be
thinned to their

proper distances.

Particular care
should be given
to this matter,
and to keeping
down weeds, or
the plants may
become weak,
spindling and
valueless. Much
trouble will be
avoided if each
seed-row is

plainly labeled
or marked so

that the young plants may be distinguished from the

weeds, with which they must often compete.

Soils and places.

Most annuals thrive best in an open, sunny situa-

tion, but pansies, forget-me-nots, and some others,
thrive where they get the full sunshine for only half the

day. Some of the kinds are at their best in full sunlight,
as portulaca, sunflower, and zinnia. In all cases the

best results are secured only when the soil is well

enriched and thoroughly prepared previous to sowing
or planting; and it is far better to make this preparation
a fortnight or more in advance. A considerable propor-
tion of humus in the soil is desirable, rendering it

less subject to baking and drying out. Cow-manure,
stable-manure or leaf-mold, worked in liberally, will

supply this. Beds should be spaded thoroughly and at

least a foot deep. If the surface is then again worked
over to half this depth, better results will be obtainable.

The soil should not be disturbed, however, unless it

pulverizes readily.
When the flowers are to be grown about the edges of

the lawn, make sure that the grass roots do not run
underneath them and rob them of food and moisture.

It is well to run a sharp spade deep into the ground about
the edges of the bed every two or three weeks for the

purpose of cutting off any grass roots that may have
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run into the bed. If beds are made in the turf, see that

they are 3 feet or more wide, so that the grass roots

will not undermine them. Against the shrub borders,
this precaution may not be necessary: it is desirable

that the flowers fill all the space between the overhang-
ing branches and the sod.

The plants should not be allowed to bear seed, else

they will be exhausted and the season of bloom will

be short. Sweet peas, for example, soon spend them-
selves and dry up if the pods are allowed to ripen. The

frequent cutting of blooms prolongs the season.

The kinds.

Most of the staple or general-purpose types of an-

nuals in the North are the following: petunias, phloxes,

pinks or dianthuses, larkspurs or delphiniums, calliop-
sis or coreopsis, pot marigolds or calendulas, bachelor's

buttons or Centaurea Cyanus, clarkias, zinnias, mari-

golds or tagetes, collinsias, gilias, California poppies or

eschscholtzias, verbenas, poppies, China asters, sweet

peas, nemophilas, portulacas, silenes, candytufts or

iberis, alyssum, stocks or matthiolas, morning-glories,
nasturtiums or tropseolums, wallflowers, gaillardias,

snapdragons, coxcombs, lobelias, four-o'clocks, ama-
ranths, balsams, sweet sultans, salpiglossis, scabiosas,

nicotianas, and pansies. Other species are mostly of

special or particular use, not general-use types. In the

South, and occasionally at the North, some of the

annuals come up voluntarily year after year from self-

sown seeds, e. g., petunias, phloxes and morning-glories.
Late sowings, even as late as June in the latitude of

New York City, may be made of such things as China
aster, sweet alyssum, California poppy (Eschscholtzia),

calliopsis or coreopsis, portulaea, calendula, phlox, zin-

nia, marigold, candytuft, mignonette, petunia. Late-

blooming beds of these and other annuals may be
secured by this delayed sowing. The tendency to sow

everything for early bloom deprives the garden of

much freshness and interest in autumn.
The numbers of varieties in some of these long-

cultivated species-groups are surprising large, and they
often appeal to collectors. If a collector desires annuals
for autumn display, for example, he will find that

zinnias have about forty current- varieties, annual

pinks about fifty, petunias about sixty, pansies sixty
to seventy, balsams over sixty, and stocks perhaps
300, all of which may be prolonged more or less into

autumn. But the most appropriate and varied of these

annuals are the China asters, which have about 450
varieties. Owing to the greater variety of everything
abroad, collectors naturally send to Europe for large

collections, and the very low duty on flower seeds has
stimulated the collecting of annuals. Perennial flowers

are more difficult to import, but many persons have

recently imported fifty or more varieties of the fol-

lowing: gaillardia about 100 varieties, hardy chry-
santhemums 100 and more, florists' pentstemons more
than 150 (not sufficiently hardy), delphiniums over

200, and phlox 350. Unfortunately, collections of a

single flower rarely give an artistic effect, even when
at their best, owing to the difficulty of isolating trouble-

some colors in a garden that must be sunny, failures

among highly bred varieties, the fact that the early,
midseason and late sections mix poorly, and so on. The
obvious limitation of gardens devoted to one kind of

flower is that they are unattractive out of season, and
therefore it is best to isolate them. There are practically
no annuals that bloom satisfactorily throughout sum-
mer and autumn.
Background plants, for bold mass-displays of color

in the rear parts of the grounds or along the borders

may be secured from some of the coarser species.
Good plants for such use are : sunflower and castor-bean
for the back rows; zinnias for bright effects in the scar-

lets and lilacs; African marigolds for brilliant yellows;
nicotianas for whites. Unfortunately, we have no ro-

bust-growing annuals with good blues. Some of the

larkspurs and the browallias are perhaps the nearest

approach to them.
For lower-growing and less prominent mass-displays,

the following are good: California poppies for oranges
and yellows; sweet sultans for purples, whites, and pale
yellows; petunias for purples, violets, and whites; lark-

spurs for blues and violets
;
bachelor's buttons (or corn-

flowers) for blues; calliopsis and coreopsis and calendu*
las for yellows; gaillardias for red-yellows and orange-
reds; China asters for many colors except yellows.

For still less robustness, good mass-displays can be
made with the following: alyssums and candytufts for

whites; phloxes for whites and various pinks and reds;
lobelias and browallias for blues; pinks for whites and
various shades of pink; stocks for whites and reds; wall-

flowers for brown-yellows; verbenas for many colors.

Vines are abundant among the annuals, the most
prominent being morning-glory, sweet pea, cobea,
climbing nasturtium, Japanese hop, cypress-vine and
other ipomosas, balloon-vine, scarlet-runner, moon-
flowers in the South.
Some of the "everlastings" or immortelles are useful

as flower-garden subjects as well as for "dry-bouquets."
These "paper flowers" are always interesting to chil-

dren. The colors are bright, the blooms hold long on the

plant, and most of the kinds are very easy to grow.
Favorite groups are the different kinds of xeranthe-
mums and neu'chrysums. The globe amaranths, with
clover-like heads (sometimes known as bachelor's but-

tons), are good old favorites. Rhodanthes and acro-
cliniums are also good and reliable.

Ornamental grasses should not be overlooked. They
add a note to the flower-garden and to bouquets that
is distinct and can be secured by no other plants. They
are easily grown. Some of the good annual grasses
are Agrostis nebulosa, the brizas, Bromus brizxformis,
the species of eragrostis, and pennisetums and Coix

Lachryma as a curiosity. Such good lawn grasses as

arundo, pampas-grass, eulalias, and erianthus are

perennials and therefore are not discussed here.

The amateur would do well to make up lists from
the most detailed seed catalogues. The following short
lists (under trade names) suggest a few things in sev-

eral categories:

White-flowered annuals.

Ageratum mexicanum album.
Alyssum, common sweet.
Centranthus macrosiphon

albus.
China asters.

Convolvulus major.
Dianthus, Double White Mar-

garet.
Iberis amara; coronaria.

IpomGea hederacea.
Lavatera alba.

Malope grandiflora alba.

Matthiola (Stocks), Cut-and-
Come-Again; Dresden Per-
petual; Giant Perfection;
White Pearl.

Mirabilis longiflora alba.

Nigella.
Phlox, Dwarf Snowball; Leo-

poldii.

Poppies, Flag of Truce; Shir-

ley; The Mikado.
Zinnia.

Yellow- and orange-flowered annuals.

Cacalia lutea.

Calendula officinalis, com-
mon; Meteor; sulphurea;
Buffruticosa.

Calliopsis bicolor marmorata;
cardaminifolia; elegans.

Cosmidium Burridgeanum.
Dimorphotheca aurantiaca.
Erysimum Perofskianum.
Eschscholtzia californica.

Hibiscus africanus; Golden
Bowl.

Ipomoea coccinea lutea.

Loasa tricolor.

Tagetes, various kinds.

Thunbergia alata Fryeri;
aurantiaca.

Tropeeolum, Dwarf; Lady
Bird; Tall, Schulzii.

Zinnia.

Blue- and purple-flowered annuals.

Ageratum mexicanum; mexi-
canum Dwarf.

Browallia Czerniakowski;
elata.

Centaurea Cyanus, Victoria
Dwarf Compact; Cyanus
minor.

China asters of several
varieties.

Convolvulus minor; minor

unicaujis.
Gilia achillesefolia; capitata.

Iberis umbellata; umbellata
lilacina.

Kaulfussia amelloides; atro-
violacea.

Lobelia Erinus.

Nigella.
Phlox variabilis atropurpurea.
Salvia farinacea.

Specularia.
Verbena, Black-Blue; cterulea;

Golden-leaved.
Whitlavia gloxinioides.
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Rose- and rose-red-flowered annuals.

Cacalia, Scarlet. Papaver
Clarkia elegans rosea.

Convolvulus tricolor roaeus.

Dianthus, Half-Dwarf Early
Margaret ; Dwarf Perpet-
ual chinensts.

Gaillardia picta.

[pomcea coccinea; volubilis.

Matthiola annuus; Blood-Red
Ten Weeks; grandiflora,
Dwart

(Poppy) cardinale;
Mephisto.

Phaseolus multiflorus.

Phlox,.Large-flowering Dwarf;
Dwarf Fire-ball; Black
Warrior.

Salvia coccinea.

Saponaria. [Thumb.
TropaDolum, Dwarf, Tom
Verbena hybrida. Scarlet Defi-
Zinnia. [ance.

Annuals useful for edgings of beds and walks, and for
ribbon-beds.

Ageratum, blue and white
Alysaum, sweet.

Brachycome.
Calandrinia.
Clarkia.
Collinsias.

Dianthuses or pinks.
Gilia.

Gypsophila muralis.
Iberia or candytufts.

Leptosiphons.
Lobelia Erinus.

Nemophilas.
Nigellas.
Portulacas or rose moss.
Saponaria oalabrica.

Specularia.
Torenia.
Whitlavia.

Late-blooming annuals.

Probably the best annuals to bloom in late fall, even
after the first frosts, are petunia, phlox, and verbena.
Other excellent kinds are ageratum, alyssum, antir-

rhinum or snapdragon, Calendula officinalis. California

poppy, gaillardia, marigold, and pansy. The list may
be extended by

Erysimum Perofskianum; ar-
kansanum.

Gilia achilleffifolia; capitata;
laciniata; tricolor.

Iberis amnis.
Lavatera alba.
Matthiolas or stocks.
(Enothera rosea; Lamarckiana;

Drummondii.
Podolepis amnis; chrysantha.
Salvia coccinea; farinacea; Hor-
Vicia Gerardii. [minum.
Virginian stocks.
Viscaria elegans; oculata; Cojli-

Abronia umbellata.
Adonis sestivalis; autumnale.
Argemone grandiflora.
Callirhoe.
Carduus benedictus.
Centaurea Cyanus (bachelors

button).
Centauridium.
Centranthus macrosiphon.
Cerinthe retorta.
Cheiranthus Cheiri.

Chrysanthemums.
Convolvulus minor; tricolor.

Dianthus of various kinds.
Elsholtzia cristata.

If sown early or in the fall, bachelor's button, annual

gypsophila and poppy will re-seed and furnish plants
for late fall bloom. L_ H. B.f

AN(ECTOCHILUS (Greek, open lip). Orchiddceae. A
group cultivated for the beautifully reticulated leaves,
which are oval or ovate, membranaceous and diversely
colored; the flowers are small, not ornamental.

Terrestrial, from a creeping rhizome: Ivs. basal: fls.

in a spike or raceme; sepals free, the dorsal erect, form-

ing a hood with the petals, the lateral sepals spreading;
lip adnate to the foot of the column, spreading; claw

fimbriate, the blade 2-lobed. About 8 species.

Although many methods have been adopted for the
successful cultivation of the best species and varieties,
failure has been the rule, so that at present few Ameri-
can collections contain even a single specimen. Plants
introduced by collectors sometimes thrive for a few

years and then fail, in spite of all efforts. Frequently
they can be kept only a year or two.

Bullenii, Low. Lvs. about 2 in. long, bronze-green,
with 3 longitudinal bands of copper-red. Borneo.

regalis, Blume. Fig. 217. One of the most attractive

species of the group: Ivs. oval, large, bronze-

green netted, veined with gold, the surface

of the Ivs. like velvet. Java. B.M. 4123.

F.S. 2:79 (both as A. setaceus). Several

good varieties exist.

R6xburghii, Lindl. Lvs. ovate, median
line of pale green, reticulated and veined
with gold. Java and India.

Several kinds are described and figured in foreign
publications, but they are all fanciers' plants. Other
names which appear in the American trade are: A.
Daydna = (?) A. DawsoniAnus = Haemaria. A.
Frederici- Aiiyuatii. Reichb. f. (A. xanthophyllus.
Planch.). Lvs. dark velvety green, the broad orange
etripe down the center covered with a network of gold.

G. 10:675; 27:54. A. Ldwii, Hort.=Dossinia. A. PetAla, Hort.
Macodes. A. VeUctiidnus, Hort.=>Macodes.

GEORGE V. NASH.f
ANOGRAMMA (Greek, without lines referring prob-

ably to the absence of indusia) . Polypodiacese. A small

group of tropical ferns, somewhat related to Pteris, and
characterized by linear sori uncovered by indusia.
The Ivs. are borne in a cluster, are small, 1-2 pinnate
with pinnatifid divisions and forking veinlets.

schizophylla, Diels. (Gymnogrdmma schizophylla,
Baker). Lvs. 18-24 in. long, quadri-pinnatifid, the

stalks, rachises and divisions slender, the ultimate

segms. finely cut. A comparatively recent intro.
;

very graceful in cult. Jamaica. A.G. 18:421. G.F.
2:533. A.F.

19:827. I.H. 31:522. Gn. 48, p. 417.
Var. elegantissima (Gymnogrdmma ekgantissima, Hort.
W. Bull.), has reddish brown rachises.

R. C. BENEDICT.
ANOIGANTHUS (from Greek words, alluding to the

expanded flower). Amaryllidacese. A small probably
monotypic genus of Natal and the Cape region, the

plants sometimes cult, as greenhouse winter- and spring-
flowering bulbs. A. brevifldrus, Baker (Cyrtdnthus
breiriflorus, Harv.), has an ovoid bulb 1 in. diam.,
with a short neck: Ivs. 3-4, appearing with the fls., 1

ft. or more: fl.-st. to 1 ft. high, bearing a 2-10-fld.
umbel: fls. bright yellow, about 1 in. long, with a short
tube and oblong-lanceolate nearly equal segms; stamens
6, in 2 series: fr. a globose membranous caps., 3-valved;
seeds flat. B.M. 7072. Var. minor, Baker (A. luteus,

Baker), is a dwarf mountain form with narrower peri-

anth-segms. These plants are half-hardy in the milder

parts if given good protection over winter.

ANOMATHECA: Lapeyrousia.

ANOPTERUS (referring to the
seeds being winged at top). Saxifrag-
acex. Greenhouse shrub, blooming in

spring.
Shrubs or small trees, glabrous,

with alternate thick evergreen exstip-
ulate Ivs., and white fls. in terminal
racemes: calyx-tube very short, the
lobes 6-9, persistent; petals and sta-

mens as many as calyx-lobes: fr. a

caps., oblong-conical, opening by 2

recurved valves; seeds winged at one
end. Two species in Australia and
Tasmania.

glandulosus, Labill. Handsome
evergreen shrub, becoming a small
tree (to 40 ft.) in its native regions:
Ivs. mostly at ends of branches, ellip-
tic-lanceolate to somewhat obovate,
4-8 in. long, somewhat serrate: Us.

in somewhat drooping bracted race-

mes 3-6 in. long; parts of petals usu-

ally 6, about j^in. long. Subalpine
Tasmania. L_ jj. B.

ANREDERA (personal name).
Basellacex. A monotypic genus, allied

to Boussingaultia. Vine, with

fleshy sts. and Ivs., tuberous-
rooted : fls. small, white, in long
slender mostly axillary spikes;

sepals 2, broadly winged ; petals

5, not exceeding sepals; stamens

5, the filaments fattened ;
atigma

entire. A. scandens, Moq., is

native Texas to S. Amor., and

planted in Old World tropics,
a much-branched vine some-
times cult, in greenhouses, with

Ivs. ovate and more or less

acute, entire.217. Ancectochilus regalis.
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ANSfiLLIA (in honor of John Ansell, African

explorer). Orchiddcese. Epiphytic hothouse orchids

with tall, thickened leafy stems.

Flowers in panicles, showy; sepals and petals similar,

spreading; lip erect, sessile at the end of the column-

foot; lateral lobes broad, parallel, erect; middle lobe

round-ovate, spreading; pollinia 2. A genus of 4 closely

related species, perhaps all forms of 1 species.

africana, Lindl. Sts. up to 2 ft. tall, leafy above: Ivs.

4-8 in. long, about 5-nerved, elongated -lanceolate:

panicle many-fld.;
fls. 2 in. across, with brown-purple

spots on a light yellow-green background; sepals nar-

row-oblong; petals about twice as broad as sepals;

lateral lobes of lip oblong, the middle lobe ovate.

Fernando Po. B.M. 4965.

gigantea, Reichb. (Cymbldium Sdndersonii, Harv.).

Differs from the above in the smaller fls. with narrower

segms. which are spotted on the lower part only.

Natal. B.M. 4965, f. 3. GEORGE V. NASH, f

ANS&NIA: Amsonia.

ANTENNARIA (pappus likened to antennae). Com-

pdsitse. EVERLASTING. CAT'S-EAR. LADIES' TOBACCO.

PUSSY'S TOES. Field herbs, sometimes offered by
dealers in native plants.

Small, white-woolly perennial plants, with spatulate

or obovate root-lvs., and mostly leafless scapes, bearing

small gray or white heads which remain stiff and dry:
fls. dioecious, the staminate forms rare in cult., all

tubular. None is showy. They are interesting for rock-

work and the edges of borders, and for this purpose
have been sparingly intro. in the last few years. They
are perfectly hardy, and thrive in poor soil. The fls.

are often cut before fully mature and dried (and often

dyed) as everlastings. About 20 species grow wild.

Prop, mostly by division of the mats; also by seeds.

Allied to Anaphalis and Gnaphalium, both of which

are leafy stemmed plants quite distinct from the pros-

trate, stemless antennarias, which send up only a

bracted scape, except in A.racemosa. See Everlastings.

A. Pappus of sterile fls. not thickened at the lip, minutely

roughened.

dimorpha, Torr. & Gray. Tufted, with spatulate Ivs.

and a sparsely Ivd. fl.-st. an inch or less high, from a

stout, much-branched footstalk. Neb. west to Calif.

AA. Pappus of sterile fls. thickened at the top.

B. Not spreading by stolons.

Geyeri, Gray. Stout, thick-woolly, from a woody
base: fls.-st. 3 in. or more high, very leafy to the top:

pistillate heads narrow: involucre with rose-purple or

ivory-white tips to the inner scales. Calif, and Ore.

BB. Spreading by stolons.

'

c. Heads solitary or in a cymose cluster.

dioica, Linn. (A. cdndida, Hort.). Basal Ivs. \ 1A in.

or less long, 1-nerved or only indistinctly 3-nerved: st.

2-12 in. : involucral bracts all light green or light brown,
with white or pinkish tips. Northern states and Eu.,

and Asia. The plant in the trade as A. tomentosum

is probably a form of this species. Also in cult, under

the proper name, A. dioica. A. hyperborea, Hort., a

name common in the trade, is apparently a mere form

of this with pinkish fls.

alpina, Gaertn. Plant 1-4 in.: involucral bracts in

fertile heads, dark brownish green, acute. Canada,

Rocky Mts., Sierra Nevadas.

plantaginifdlia, Rich. Basal Ivs. 1H in. or more long,

distinctly 3-nerved: st. 6-18 in. high. Stoloniferous.

making broad patches. Common in fields and old

pastures. Perhaps not in cult.

cc. Heads loosely panided.

racemosa, Hook. Light-woolly, the flowering sts.

6-20 in. high, sparsely leafy, the heads mostly on slen-
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der peduncles: involucre brownish, white-tipped. Ore.

and Brit. Col. to the Rockies.

A. ma7v<zrt(<icea=Anaphalifl margaritaoea.
N. TAYLOH.t

ANTHEMIS (Greek name of the chamomile). Com-
pdsitx. CHAMOMILE. Pyrethrum-like heavy-scented

plants, annual, biennial or perennial, members of a

218. Anthemis tinctoria. ( X h)

large, Old World temperate-region genus, used in bor-

ders and alpine gardens.
Heads many-fld., the disk yellow, the rays white

and yellow and (in the common cult, species) pistillate,

the receptacle conical and chaffy, the achenes terete or

ribbed, and either naked or bearing a minute crown:

Ivs. pinnately dissected.

Two or three of the species are weeds. Others are

excellent border plants. The true chamomile is a me-
dicinal plant. The hardy perennial species, which alone

are grown in this country, are easily handled in the

border, where they bloom from midsummer till frost.

They thrive in almost any soil, but need full exposure
to sun.

Propagation is by seeds or division of the clumps,

usually the latter.

A. Rays normally yellow.

tinctoria, Linn. GOLDEN MARGUERITE. Fig. 218.

Of bushy habit, 2-3 ft., with angular st. and pinnately

divided, and again pinnatifid
or cut-toothed Ivs., and

large, daisy-like golden yellow fls. (1-2 in. across).

Gn. 42, p. 91; V. 18:33. A. Kelwayi, Hort. (or var.

Kelwayi, Hort.), has finer-cut foliage and deeper yellow
fls. There is also a pale-rayed variety and a white-fld.

form is sold under the name A. montana. Gn. 52:484.

An excellent hardy perennial border plant, and useful

at the same time for cut-fls.
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AA. Rays white.

B. Perennial; cult.

nobilis, Linn. CHAMOMILE. Half-spreading and
much-branched herb, downy, the Ivs. very finely dis-
sected: pappus wanting, chaff of the receptacle blunt.
Var. grandifldra, Hort., is larger-fld. than the

type, and sometimes

yellow-fid. A pleas-
ant-scented herb,
sometimes escaped
from cult. It yields
the medicinal chamo-
inile fls. of com-
merce. For medici-
nal purposes, the
heads (the single pre-
ferred) are cut as soon
as fully expanded,
and dried. Cult, also

as a hardy border

plant; often double.

BB. Biennial or an-

nual; weeds.

arvensis, Linn.

Pubescent, not ill-

scented: Ivs. rather

coarsely 1-2 pin-
nately parted: pap-
pus a minute border:
heads 1 in. or more
across; the involucre
with broad, blunt
scarious marginal
edges; rays pistillate,

spreading, 2-toothed.
Not common and

rather coarse.

C6tula, DC. MAY-
219. Anthemis Cotula. (XH) WEED. DoO FENNEL.

Fig. 219. A common
weed along roadsides, ill-scented, growing 1-2 ft. high,
with finely dissected Ivs., neutral rays and many aster-

like fls. 1 in. across.

A. AizAon, Griseb.=Achillea ageratifplia. Gn. 24:342. A.
ardbica, Linn.=CIadanthus. A. coron&ria, Hort.=Chrysanthe-
mum coronarium. A. floribiinda, Hort. Dwarf: Ivs. much dis-

sected: fl.-heads pure white. A. Biebersteini&na, Koch, is

found in some catalogues. It is an alpine plant with pinnate
Ivs., which are silvery, and yellow fls. Can be cult, only in the

alpine garden. L H B
ANTHER: Flower. N - TAYLOR,f

ANTHERICUM (Greek, flower hedge). Includes Pha-

langium. Liliacex. Non-bulbous liliaceous plants grown
in borders and cool greenhouses.

Herbs, with tuber-like rhizomes, and racemes of

rather small, white, deep-cut fls.: perianth rotate;
anthers attached between their basal lobes, and the
locules many-ovuled in these characters differing
from Paradisea. Some 50 species, mostly African, but
a few in the western hemisphere.
The anthericums are useful for lawn vases, for borders

that are protected in winter at the North, for green-
houses and also for growing under benches. Propaga-
tion naturally by stolons; increased also by division

and seeds. Of easiest culture. Give plenty of water
when in bloom.

Liliago, Linn. ST. BERNARD'S LILY. Figs. 220, 221.
St. simple, 2-3 ft. high, bearing an open raceme of open-
spreading fls. 1 in. or less across, the segms. linear-

oblong: Ivs. long and narrow. S. Eu. and N. Afr. B.M.
914. Var. major, Sims, is larger in all its parts. B.M.
1635.

ramdsum, Linn. St. branched : fls. somewhat smaller.

Eu. B.M. 1055.

A. Bichetii, Hort. Lvs. flexible, variegated with white; elegant
habit. W. Trop. Afr. A. califtirnicum, Hort.=Chlorogalum
pomeridianum. A. Hdffmannii, Englcr. Free-flowering: TVS. 1

ft., 1 % in. broad, shining green : fls.-sts. scarcely exceeding the Ivs. :

fls. in dense panicles, star-shaped, white. E. Afr. A. Liliastrum,
Linn.=Paraaisea Liliastrum. A. picturatum, A. variegatum and
A. vitt&tum are garden names for Chlorophytum elatum.

L. H. B.

ANTHOL^ZA (name from the Greek, referring to
fancied shape of flower). Iridacex. Cormous plants of
the gladiolus kind, grown in the open for summer
bloom; red and yellow.

Perianth long-tubular, curved, dilated above, the

uppermost segms. largest; stamens 3; style branched;
ovary 3-loculed. About 14 or more Cape and Trop.
African plants, with linear or sword-shaped Ivs. and
bright fls. in 2-sided spikes. Cult, the same as gladioli,

being taken up in the fall. The tubers are often started
in a frame or in the house before planting in the open.

A. Perianth red; segms. very unequal.

Cunonia, Linn. Corm small, globose: st. simple,
1 l/^ ft.: Ivs. about 4, linear, 1 ft. or less long: fls.

4-6, in a lax spike, bright red, tube an inch long, the
stamens reaching to the tip of the upper segm: seeds

discoid, winged. Cape. L.B.C. 20:1971 (as Anisanthes).

caffra, Ker. Corm large, globose, long-necked: st.

2 ft. or less: Ivs. narrow-linear, 1 ft.: fls. 12-20, in a lax

spike, bright red, tube 1-1 J^ in. long, stamens not

quite reaching tip of upper segm.: seeds 3-angled,

narrowly winged. Cape. Has been hybridized with

gladiolus.

AA. Perianth red and yellow; segms. less unequal.

asthiopica, Linn. (A. ringens, Andr.). Corm large,

globose: st. branched, 3-4 ft.: Ivs. several, sword-shaped,
1 in. broad and 1-1% ft. long: spikes 6-9 in. long,
rather dense; fls. 1^-2 in. long, red-yellow; stamens

reaching to the tip of the upper segm.: seeds turgid,
not winged. Cape. B.M. 561. Var. minor, Lindl.

(A. Ucolor, Gasp.). Dwarf: Ivs. narrow: fls. red at top,

pale yellow below. B.R. 1159. Var. vittigera, Baker,
(var. ringens, Nichols.). Tall as the type: fls. bright

yellow, striped red. B.M. 1172. Var. immarginata,
Baker. Fls. red, with dull yellow.

paniculata, Klatt. Corm large, globose: st. stout,
much branched, 3-4 ft.: Ivs. lanceolate, oblique, 2 ft.

or less long, to 3 in. broad: spikes dense, many-fld.,
with wavy rachis; fls. bright
red-yellow, tube curved, to

1% in- Jong, upper segm.
ligulate. Natal. Var. major,
Hort. A form with larger
Ivs. and fls.

crocosmioides, Hort.
Said to be a hybrid of A.

paniculata and Crocosmia:
3 ft.: spikes branching; fls.

brilliant orange-red, shaded
to gold.

A. abysslnica, Brongn. Corm
globose, 1 in. diam.: st. 2 ft.

or less: Ivs. 3-4, linear, 1 ft.

long: spike simple, few-fld.; fls.

bright red, the curved tube 1 in.

long. Abyssinia. A. quadrangu-
l&ris, Burm. (Gladiolus quad-
rangularis, Ker.). Corm large,

globose, plant stoloniferous: st.

slender, 2-3 ft.: Ivs. 2-3, narrow:

spike very lax, 2-4 fld. ; fls. bright
red and yellow, tube 2 in. long.

Cape. A. Schweinfiirthii, Baker.
St. terete. 1 ft. to spike: Ivs. 5 to

6, grass-like, 6 in. long: spike
simple and lax, many-fld. ; fls.

bright red shading to yellow,
about 1 Yi in. long, the tube
curved and dilated. Abyssinia.
B.M. 7709.

L. H. B. 220. Anthericum Liliago.
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ANTHOXANTHUM (Greek, anthos, flower, and

xanthos, yellow). Gramlnex. Aromatic grasses with

spike-like panicles. Spikelets with 1 awnless perfect

floret, and two 2-lobed, awned sterile lemmas. Species 4,

Eu. A perennial species, sweet vernal grass (A.

odoratum, Linn.), is occasionally cult, as a meadow
grass to give a pleasant odor to hay. Dept. of Agric.,

Div. of Agrost., Bull. 20:55. Another species, an annual

(A. Puelii, Lecq. & Lam.), is more rarely cult.

A. S. HITCHCOCK.
ANTHRiSCUS: Cherril.

ANTHURTUM (Greek, tail-flower). Aracese. Choice
hothouse foliage plants.

Perennial, the st. creeping, climbing, assurgent or

arborescent: Ivs. variable, net-veined, with a promi-
nent midnerve and lateral nerves, and a well-defined

nerve at or near the margin: fls. in a spike (spadix),
subtended or inclosed in the spathe: fr. a berry.

Tropical herbs and climbing plants of perhaps 608

species besides varieties, mostly from the central and
warmer parts of S. Amer., though probably not one-
tenth are in cult, in this country. Grown either for their

showy spathes and spadices, or their handsome velvety
Ivs. Spathe usually spreading or even reflexed, only
rarely partially inclosing the spadix. Differs from
Alocasia and allied genera in technical characters.

Monogr. by Engler in De Candolle's Monographic
Phanerogamarum, Vol. 2 (1879), and Pflanzenreich,
hft. 21 (1905).
The genus Anthurium appears to be a constantly

increasing one as regards the number of species. Index

Kewensis, when first issued in 1893, gave the number of

known species as 213. The supplements have now
recognized 365 more species, making in all about
578 known species, though there are probably not
more than fifty in cultivation in this country and

perhaps not more than ten or fifteen known to the
trade. Of those that are in cultivation there are several

varieties or hybrids, as the species seem to cross

readily.
Anthuriums are tropical aroids of great beauty, and

at least a few species should be included in every col-

lection of choice plants. They seem to fall naturally

221. Stolon of Anthericum Liliago.

into two sections or groups, viz., foliage and flowering.

Although anthuriums all flower, those that have the

large handsome velvety leaves, such as A. crystallinum,
A. Warocqueanum, A. splendidum, and the like, have
very inconspicuous or decidedly unattractive flowers,
while A. Andrseanum, A. Brownii, A. Regnellianum and
A. Scherzerianum and many others have remarkably
showy, usually scarlet spathes and spadices but much
less handsome foliage. All are striking plants.
Anthuriums such as A. Andrseanum, A. ornatum,
and their numerous hybrid progeny, require at all

222. Anthurium Scher-
zerianum. ( X H)

times a high and humid atmosphere. Under these con-
ditions and in a good rooting medium, they ought to be

continually in flower. A bloom is produced from the axil

of each leaf, and immediately beneath this leaf a new
root is produced, thick and succulent at first, becoming
tough with age, and, if not allowed to bury itself among
the compost in which the plant grows, it eventually
hardens and is of no help in the sustenance of the plant.
Therefore, the growing point
of the specimens should not
be allowed to get too high, or
the flowers will be few and
poor. When the plant forms
stems above the pot, the com-

post should either be built up
around the stem, to catch the

roots, or the plant may be cut

over, rooted afresh in sand,
and given a new start in a

pot. The two ornamental-
leaved species, A . Veitchii and
A. Warocqueanum, should be
treated in the same manner.
When cut down, one may look
for the old stocks to send out
small growths, which in course
of time may be taken off and
put in small pots. All of the
above are such free-rooting
kinds that they may, with the
addition of some rotted ma-
nure, be grown in sphagnum
moss. A good mixture is as
follows: sphagnum, chopped
not too fine, one part; fern or
kalmia roots, chopped up and
the fine substance removed,
one part; another part to be made up equally of sand
and rotted manure. With well-drained pots, this forms
an admirable rooting substance. Most of the other

species and their forms, including A. Scherzerianum
and A. crystallinum, will thrive better in material

mainly composed of rough, fibrous loam and peat with
the fine material sifted from it. This rough, fibrous

material should be mixed with a small quantity each
of sphagnum, charcoal and sand. Good drainage, and
less water than is needed for the Andreanum and
Warocqueanum groups will be necessary. A. Scherzer-

ianum, although thriving well in the hottest house,
will succeed in an intermediate house. Established

plants of anthurium will need repotting only once in

two or three years, but should have a fresh top-dressing
every year; the best time to overhaul them is about
the end of January, or before active growth begins.

They should be given a shaded position, free from
draughts of cold air, and ordinary stove temperature.
Care must be taken not to mar the leaves by hard
spraying. The temperature during winter should not
fall below 55. Propagation is by suckers or cuttings
of the rhizome inserted in small pots containing a mixture
of peat fiber, chopped sphagnum moss and silver-sand in

equal proportions, and plunged in a propagating-box in

a temperature of 75 to 80, with bottom heat. About
the end of January is the most suitable time to take the

cuttings. Anthuriums may also be propagated by seeds
sown in a mixture of very fine fibrous peat and chopped
sphagnum moss in 4-inch pots. The seeds should be
lightly covered with sphagnum, and the pots placed
either in a propagating-case or under bell-glasses, where
a temperature of 80 can be maintained. A constant
humid atmosphere is very necessary to induce the seeds
to germinate. To prevent damping, the seedlings
should be pricked off round the edge of a 3-inch pot as
soon as the first leaf is large enough to handle. Seeds
of such kinds as A. crystallinum and A. regale will

germinate well on the moss of nepenthes baskets.
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Seeds are secured by pollinating the flowers, the stig-
mas of which become mature long before the anthers.
Anthuriums of the Scherzerianum type may be in-

creased by division of the crown. (E. J. Canning and
G. W. Oliver.)

INDEX.

maximum, 1.
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green. Peru. I.H.20:128. G.C. III. 24:417 (var.

Mustre). G. 21:98. G.W. 15, p. 254.

10. regale, Lind. Lf.-blade cordate-oblong, long-cus-

pidate, 3 ft. or less, at first tinged rose, but becoming
dull green and marked with white veins; petiole nearly
terete: spathe broad-lanceolate, greenish. Peru. .

BB. The Ivs. buttate.

11. splendidum, Hort. Lvs. large, cordate-ovate,

coriaceous, sea-green, glaucous above, bullate, the de-

pressions and nerves brownish. Colombia.

Various horticultural forms and hybrids are in cult,

in this country: A. amdbile. Lvs. soft rose (crystalli-

num x magnificum). A. Archiducis Josephii, Lind.

Spathe shining carmine, broadly cordate (Andraeanum
X Lindenianum) . A . atropurpureum, Pynaert. Spathes

black-purple, spadix white. A. bicolor, Crousse. Spathe
white beneath, above whitish and rose-colored. R.H.
1904:40. A. cdrneum is a hybrid of Andrseanum and
ornatum. A. Chantinianum, Mart. Spathe rose, with

paler nerves. A. Chantrieri. Lvs. triangular, with

wide-spreading
basal lobes: spathe
ivory

- white, erect

(nymphaefolium x
subsignatum). A.
chelseiense, N. E.
Br. (Andrseanum x
Veitchii). G.Z. 31,

p. 169. A. Clarki-

anum. Lvs. large
and broad: spathe
resembling that of

Andrseanum but
salmon - rose. A .

ferrierense. Lvs.
large, cordate:
spathe cordate,
brilliant red (orna-
tum xAndrseanum) .

A. floribundum,
Lind and Andr6=
Spathiphyllum
floribundum. I.H.

21:159. A. Fros-

belii. Lvs. large
and cordate :

spathe deep car-

mine (Andrseanum
X ornatum). -A.

grande = A. magni-
ficum. A. Hritbyi,
Hort. Spathe flesh-

colored or almost white. A. hybridum. Lvs. large,
lobed at base, obtuse, green. A. musaicum. A. ornd,-

tum. Lvs. oval or oblong, cordate: spathe linear-

oblong, white, purple-tinted. A. Reynoldsidnum, vari-

ous forms (ferrierense x Andrseanum?). A. Sie-

brechtianum. Lvs. much as in A. magnificum, rich,

velvety green, with thick margins: spathe light green

shading to cream; spadix large, crimson. A. triuin-

phans. Lvs. long-heart-shaped, bright green with lighter
veins: spathe narrow, green; spadix greenish white.

A. acaiile, Schott. Fls. fragrant: Ivs. 1-2 % ft. long, very broad.
W. Indies. A. acutum, N. E. Br. Lvs. 8-10 in. long, triangular and
long-acuminate, green: spathe reflexed, green; spadix deep green.
Brazil. A. XHend<Sr/it=Andraeanum X Grusonii. A. Bakeri, Hook.
Lvs. elliptic-lanceolate or linear, green: spathe small, reflexed, green;

spadix 3 in. long, yellowish green, becoming longer and red and
drooping in (r. the chief merit of the plant. Costa Rica. B.M.
6261. G.C. III. 29:2. A. bogoterae, Schott. Lvs. with a very
broad halberd-shaped base and a long-acuminate middle lobe, dark
green. Gt. 46, p. 525. A. brevilobum, N. E. Br. Lvs. oval-acumi-

nate, cordate, 8-10 in., paper-like, green: spathe lanceolate, pur-
plish; spadix purplish brown. A. cdrneum, Hort. Chant. Spathe
a beautiful rose color. A. Chdmberlainii, Mast. Lvs. 4 ft. long,

broadly cordate-ovate and narrowly long-pointed, green: spathe
erect, ooat-haped, 8-9 in. long, purplish outside, crimson inside,

partially inclosing the purplish spadix. Venezuela. G.C. III. 3:465.
I.H. 35:62. B.M. 7297. A. Clementina?, DeSmet. Spathe white

225. Anthurium Warocque&num.

with rosy nerves. A. cmridceum, Endl. Lvs. very thick, leathery,
2 ft. long. Brazil. A. Edudrdii, Pynaert. Spathe white (AndrfiB-

anumX Lindenianum). A. Forgttii, N. E. Br. Related to A. crys-
tallinum, but smaller and with peltate Ivs. of a deep rich green with
a velvety sheen, the veins not quite so marked. Colombia. A.

Glazidvii, Hook, Lf.-blade obovate-oblong, not hanging; tapering
to petiole, green and strongly light-veined: spathe linear-oblong,
often twisted, purple (as is also the spadix). Brazil. B.M. 6833.
A. ffrandifldrum var. perfectum, Hort. Spathe very large, of a pro-
nounced red color. -A.Guntdvii, Regel. Lvs. broadly ovate-cordate,
bright green: spathe cylindric, about 1 ft. long, and dark violet-

purple like the spadix. Colombia. B.M. 7437. A. Hardyantim,
Mart. Spathe rose, spadix white. A. Hodkeri, Kunth. Lvs. dotted
with black, spathe lanceolate. B.M. 2987 (as Pothos crassinervia).
W. Indies. A. instgne, Mast. G.C. II. 6:365.=Philodendron
tripartitum. A. Kalbreyeri, Hort. Climbing: Ivs. 9-parted.
Colombia. G.C. II. 16: 117. A. Lauchednum, Hort., Sand. Re-
sembles A, Andrseanum, but Ivs. reticulated: sts. climbing. Colom-
bia. G.C.III. 43:258. A. Lindenianum, Koch & August. Lvs.

ovate-cordate, green, coriaceous: spathe pure white, linear-oblong,
5-6 in. long; spadix dark purple. Colombia. B.M. 5848. F.M.
1876:236 (both as A. ornatum). A. Miquelidnum, Koch. St.

climbing: Ivs. shining, elliptic-oblong, 1-2 ft. long: spathe lance-

olate, green. Brazil. G. 7:435 (as A. ornalum). A. fiicolaiidnum,

Engl. Spathe yellowish, flushed with rose. A. nymphtfblium, Koch.

Spathe white; spadix purple. Venezuela. A. purpureum, N. E. Br.

Lvs. oblong-lanceolate, thick, green : spathe and spadix purple. Bra-
zil. A. rotundispdtheum, Lind. & Rod. Spathes nearly round, in-

tensely sanguineous. .4. Sdnderi, Hort. R.B. 34, p. 196. A. siff-

natum, Koch. Lvs. 3-lobed, deep green. Venezuela. A. trifidum,

Oliver (B.M. 6339)=A. signatum. A. trintrve, Miq. Climbing: Ivs.

oblong-elliptic, 4-7 in. long: spadix up to 2 in. long, M_in.
thick in

fruit : berries lilac. S. Amer. B.M. 8251. A. watermaliense, Hort.

Allied to A. Andrffianum. Spathes of a metallic black. Colombia.
Intro, from Watermall, Belgium. L H B

GEORGE V. NASH.!

ANTITiTLIS (Greek, meaning downy flowers). KID-
NEY VETCH. Leguminbsx. Perennial herbs, or some-
what shrubby, prized for then- spikes or heads of yel-

low, purple or white flowers and usually silky pinnate

foliage; also for forage; in the Old World, prized mostly
for rockwork.

Calyx-tube inflated near the base, dentate or lobed

above; petals pea-like; the stamens all connected into

a tube: legume usually ovoid.

The culture is the easiest, as the plants thrive even
in poor soil. Propagation is by seeds or division, or,

rarely, by soft cuttings. Not generally known in

United States.

A. Lfts. 4 or more pairs.

Vulneraria, Linn. SAND CLOVER. WOUNDWORT. A
foot high: Ifts. 5 or more: fls. normally yellow, but
there are red and white varieties. Eu. A deep-rooted,

clover-like, hardy plant, excellent for sandy and light
lands. Useful for forage, and, for that purpose, occa-

sionally grown in this country. Requires 20 Ibs. of seed

to the acre. See Cyclo. Amer. Agric., Vol. II, p. 308
and fig. 416.

montana, Linn. A foot or less high, silky-hoary: Ifts.

numerous: fls. purple in dense heads subtended, by a

leafy involucre. Herbaceous. Var. rubra, Hort., is a
reddish fld. form suitable for rock-gardens. Eu. L.B.C.
6:578.

Barba-Jdvis, Linn. JUPITER'S BEARD. Glasshouse

silky evergreen, 3-8, or even 12 ft. high, with several

to many pairs of narrow, pointed Ifts. : fls. straw-colored

or whitish, in clover-like heads. S. Eu. B.M. 1927.

In frostless countries, endures sea-winds and salt spray.

AA. Lvs. unifoliolate or trifoliolate.

Hermanniae, Linn. Two to 4 ft.; dwarfer and more

bushy than the preceding: Ivs. almost sessile, simple or

trifoliolate, the Ifts. oblong-cuneate: fls. yellow in

axillary almost sessile, few-fld. heads. S. Eu. B.M.
2576. Good for dry places. Intro, by Franceschi

in 1910. N.

ANTIARIS (name derived from Greek word (or arrow,
the sap being used for arrow poison.) Mor&cex. Five or

6 trees or shrubs of the E. Indies and Malaya famous

because of the upas-tree, A. toxicaria, Lesch., fabled

for years to be so poisonous that men or animals were

destroyed who came within some distance of it. These
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legends are apparently Javan. The tree has been grown
in botanic gardens, however, with no disastrous results.

The dried milky juice is very poisonous, and the natives

use it with other ingredients (the ipoh poison) for

poisoning arrows. The tree grows 60-70 ft. high, with

alternate distichous short -std. oblong or oblong-ovate,
entire Ivs. and monoecious fls., the sterile fls. in dense
heads and the fertile fls. solitary: fr. a 1-seeded fleshy

drupe. A fiber is yielded from the inner bark. Another

species,
A. innoxia, Blume, yields fiber that is used for

the making of sacks.

ANTIDESMA (Greek, for and band, the bark of A.

Bunius, being used for cordage). Euphorbiacex. Tropi-
cal trees rarely cult. Lvs. large, alternate, simple: fls.

small, in spikes; calyx imbricate; petals none; ovary
1-celled, 2-ovuled. The 1 species cult, for its currant-
like berries used in preserves. The very tough fiber of

the bark also used. The tree is very ornamental and
suited to the subtropical parts of this country. Prop.

226. Antigonon leptopus var. albus. ( X ?;)

From a plant grown under glass.

by cuttings. There are about 70 other species in the
warmer parts of the Old World.

Bunius, Spreng. NiGGEB'sCoBD. SALAMANDER TREE.
CHINESE LAUREL. BIQNAY of Malays. A medium-
sized evergreen tree with dark green laurel-like foliage,
and small red berries in racemes. Malay region.
Two similar shrubs, A. nitidum, Tul., from Malaya,

and A. venbsum, Mey., from S. Afr., have been intro.

by U. S. Dept. of Agric. j. 3. S. NORTON.

ANTIGONON (name from Greek, probably referring
to the kneed or angled character of stem). Polygonacex.
Showy-flowered climbers, abundant in southernmost
United States and southward, and sometimes grown in

warmhouses.

Tropical tendril-climbers: sepals 5, colored petal-
like and cordate, the 2 interior ones narrower; stamens

8; styles 3, and ovary 3-angled: Ivs. alternate and en-
tire: fls. in racemes, which end in branching tendrils.

Species 3 or 4, in Mex. and Cent. Amer.
The usual species is A . leptopus, one of the most con-

spicuous and beautiful climbers grown in Florida, and
always in flower from early spring to late autumn. It

grows 30 to 40 feet high in good soils. Some plants are

shy bloomers, while others are often covered from top
to bottom with a mass of bright deep rosy red. Too
much fertilizer effects a very vigorous growth at the
cost of the flowering. Verandas covered with antigonon
look extremely beautiful, and cabbage palmettos
decorated with masses of its pendent flower-trusses

form charming objects. The plants form large tubers
and when killed down by frost, sprout readily again in

spring. Seeds, looking much like buckwheat, are

abundantly produced and form a ready means for

propagation. Small plants from self-sown seeds come
up everywhere in Florida gardens. (H. Nehrling.)

leptopus, Hook. & Am. MOUNTAIN ROSE. ROSA DE
MONTANA. SAN MIGUELITO. CORALLITA. LOVE'S
CHAIN. Plant tuberous-rooted: st. slender and tall,

glabrous, or nearly so : Ivs. cordate and acuminate, or

hastate-ovate, 3-5 in. long: fls. 6-15 in the raceme,
handsome rose-pink. Mex. B.M.5816. G.C. III. 17:797.

Gn. 68, p. 320. G.M. 49:317. Var. filbus, Hort. (Fin.

226), has fls. nearly or quite white. One of the hand-
somest summer-blooming greenhouse climbers, requir-

ing abundance of light and recommended to be planted
near heating-pipes and to be trained on the rafters;

usually grown from seeds, but also from cuttings. Give

plenty of water when in flower but keep dry when at
rest. In the S. and the American tropics it is one of

the commonest vines on fences, arbors and
verandas.

guatemalense, Meisn. (A. inslgne, Mast.).
Pubescent: Ivs. broader: fls. more numerous, the

sepals nearly twice longer (1 in. long) than in

the last. Guatemala. G.C. II. 7:789.

L. H. B.

ANTIRRHINUM (Greek, snout-flower). Scro-

phularidcese. SNAPDRAGON. Flower-garden and

greenhouse herbs.

Erect or climbing herbs or even half-shrubs:

Ivs. usually opposite below and commonly entire,

never compound: corolla saccate or gibbous at

base, but not spurred, personate or closed at the

throat; stamens 4: seeds not winged. Closely
allied to Linaria, from which it differs in the

spurless fls. About 30 or 40 species in the north-

ern- hemisphere, particularly in N. Amer.

Snapdragons are flowered either in the open or

under glass. The common varieties are forms of

A. majus, and are perennial, although the first

crop of bloom is usually the only one that is

desired. Most of the varieties of this species are

hardy in the North, if well covered during
winter. Seeds sown very early in the spring,

especially under frames, and transplanted, produce
blooming plants the same season. It is usual, however,
if early bloom is desired, to sow the seeds in August or

September, and cover the plants with a mulch on the

approach of cold weather. These fall-sown plants may
be transplanted into pots (or grown in them from the

first) and flowered in the house. For growing under

glass in this way, snapdragons are very satisfactory.
The temperature and treatment required for geraniums
and carnations suit them well. Dwarf varieties are

used for edgings.

A. Plant erect, herbaceous.

B. Root annual: small-fld.

Ordntium, Linn. SMALL SNAPDRAGON. Fig. 227.

A low, slender annual, with linear Ivs. and small fls.

purple or white (J^in. long) in the axils. An occasional

weed in cult, grounds, 6-12 in. high; not cult.

Orcuttianum, Gray. Slender, 2-4 ft., glabrous:
corolla l

/i\n. long, white or violet, lower lip not much
larger than the upper: lower Ivs. spatulate-lanceolate,
the upper linear. Lower and S. Calif. Intro, by Orcutt

in 1891. Tendril-like branchlets are produced in the

fl.-clusters.

BB. Root perennial: large-fld.

majus, Linn. COMMON or LARGE SNAPDRAGON. Fig.

228. Perennial, or practically a biennial under cult.:

1-3 ft., not downy except in the fl.-cluster: Ivs. oblong
or lanceolate, entire, sometimes variegated: fls. large,
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long-tubular, with spreading, very irregular lobes, in an

elongated terminal spike or raceme. In many colors

and varieties (ranging from red and purple to white), in

forms both tall and dwarf. Medit. region; sometimes

running wild about gardens. A.F. 9:909; 13:949. I.H.

41:22. A.G. 17:379. F.E. 7:711. There are double
forms. Some of the
varietal names used

by horticulturists are

album, bicolar, cocti-

neum, procerum,
piimilum, variegatum.
Peloric forms are

reported, with regular
corolla and the much-
reflexed limb 5-7-
lobed. Gt. 53: 1524.

AA. Plant erect, peren-
nial and shrubby:
fls. about 1 in.

long.

speciosum, Gray.
Three to 4 ft., some-
what pubescent, leafy :

Ivs. oval or oblong,

short-petioled, thick:
fls. scarlet or pink-
red, the corolla-tube
three times length of

the lips (which are

narrow). S. and Lower
Calif., on the islands.

AAA. Plant trailing
or procumbent,
perennial, with
small fls.; used

mostly in rock-

gardens. June,
July.

Asarina, Linn.
Grayish-clammy, pro-

cumbent: Ivs. 5-lobed, cordate, crenate, long-petioled:
fls. axillary, solitary, white and sometimes tinged red,
the palate yellow. S. \V. Eu.

sempervirens, Lapeyr. Procumbent, woolly, small:
fls. white with purple blotch. Pyrenees.

glutindsum, Boiss. & Reut. Prostrate, glandular-
pilose: Ivs. alternate, elliptic to elliptic-ovate, short-

petioled: fls. pale yellowish white, the lip striped red.

Spain. B.M. 7285.

AAAA. Plant climbing, perennial.

maurandioides, Gray (Maurdndia antirrhiniflbra,
Willd.). Fig. 229. Climbing 2-6 ft. by means of the

coiling petioles and peduncles: Ivs. 3-lpbed, halberd-

shape: fls. axillary, 1 in. or more long, violet or purple,
handsome. Texas to Calif. B.M. 1643. Attractive

plant for the window, cool greenhouse or conservatory.
Suitable for baskets. L_ jj g

ANTROPHYUM (Greek, growing in caverns). Poly-
podidccse. A genus of simple-lvd. herbaceous ferns,

rarely found in cult. Native in tropics, in damp forests.

All the species are epiphytes, and not of commercial
value except as rarities. Require high temp.

ANTS, Their Habits, Activities, Injuries and Control.
Various kinds of ants are troublesome to gardeners;
and all the ants are most interesting animals.
The ants belong to the same great group of insects

(Hymenoptera) that contains the wasps, bees, sawflies,
and others; and like the honey bee and common wasps
are congregate in their habits of living. The abdomen
of all the common ants is attached to the thorax by a

20

227. Antirrhinum Orontium. ( X J0

slender waist, or peduncle; and each segment (there
may be one or two) of this peduncle is expanded on the

top side and forms a lens, or button-shaped knot, a
character that distinguishes ants from all other insects.

Everyone is familiar with ants; they occur in all

lands and all regions, from the dry deserts to the damp
forests, from the timber line of mountains to the lowest
valleys and among the dwellings and habitations of
man. They seem to thrive in all kinds of environment
and multiply enormously, so that they outnumber all

other terrestrial animals.

The nature of an ant colony.

Ants are social; that is, they live in colonies or com-
munities where every individual ant works for the good
of the whole and not for itself alone. A colony of ants
furnishes an illustration of a more perfect communistic
society than any ever established by man, and perhaps
a more amicable one than any he will ever be able to

organize.
In a typical colony of ants, there are at least three

kinds of individuals, the queen, the males, and the work-
ers. The queen is not the ruler but the mother of the

colony. Her only business seems to be to lay eggs which
hatch into workers and other forms to take the places
of those that disappear or die, thus maintaining the
full and continuous strength of the community. When
the queen comes forth from the pupal stage, she has
wings which she retains until after the swarming period.
After the swarming flight is over and the queen alights,
her wings fall off or are torn off by herself or workers
and from that time she remains wingless. In some
species of ants there may be modified forms of the

queen, for example, giant queens, dwarf queens, worker-
like queens, and other forms.
The males, which have wings, exist only to mate

with the queens, and after the swarming period is over
they eventually die. The males
are also often modified into giant
males, dwarf males, worker-like

males, and other forms.
The workers, which are un-

developed females, are wingless
and constitute the great major-
ity of individuals that we see

running about in the vicinity of

an ant-nest. The workers are

just what their title implies.
They do the work of the com-
munity, build the nest, keep it

clean, care for and procure food
for the queen and larvae, care
for the eggs, fight the battles,
and so forth. The workers may
exist under several different

forms. One especially inter-

esting form has a very large
head and strong jaws, thus fit-

ting it for war -like functions.
Ants of this form are known
as the soldiers.

The nests and activities of ants.

The nests of ants, in a general
_

way, consist merely of

a system of passage-
ways or cavities com-
municating with each
other and connected to

the outside world with
one or more openings.
There are some species
of ants that live below
the surface of the earth
and have no openings 228. Young spike of a dwarf form
from their nests into of Antirrhinum majus. ( x H)
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229. Antirrhinum maurandioides, in bud.

(XH)

the air, except at the swarming period. The style of

construction and the materials used by ants in making
their nests vary with the different species and with the
environment in which the animals live. Moreover, the
nests are very irregular, especially when compared with
those of wasps and bees.

The passageways of the nests are enlarged here and
there into comparatively large cavities, or chambers.
It is in these different chambers that the activities of

the colony are
conducted. The
queen lies deep
within the in-

terior of the
nest in a dry,
dark chamber.
Here she is care-

fully tended and
fed by the work-
ers who bear the

eggs as they
are laid, to other
chambers and
zealously care
for them. Many
insects never
see their young;

others may see them but do not care for them; others,
like the bees and wasps, put food into the gaping
mouths of their young but have no further associa-

tion with them. The ants, however, stand alone among
insects in their very intimate relations with their

progeny from the egg to the adult. Some of the cham-
bers in the nest are reserved for the eggs, some for the

larva, and some for the pupae. If, as often happens, the

eggs, larvae and pupae are all in one chamber, then they
are each grouped by themselves in separate piles, re-

minding one, as Lubbock says, "of a school divided
into five or six classes." In the simpler and more
primitive ants, this grouping and separation, may not
be so distinct. The ants are constantly transferring
their young from one part of the nest to another in

search of the right degree of moisture, temperature, and
the like. In the warm part of the day, the young will be
transferred to near the surface but at night will be
carried down again away from the cool air. The ants
are constantly cleaning the young, earing for the eggs
to prevent mold from growing on them, helping the

callow ants to emerge from their cocoons, bringing
food, cleaning, enlarging and reconstructing the nest

and doing thousands of things contributing to the com-

fort, growth and happiness of the community.

The relation of ants to plants and to insects.

It has been argued and many observations have been
offered to show that there is a most intimate relation

between ants and many kinds of plants. Certain observ-

ers think that many plants not only offer special in-

ducements to attract ants to them by affording favor-

able nesting-places, but also offer the ants delectable
food in the way of a sweet liquid, the floral and extra-

floral nectar. In return for the domiciles and the food,
the ants are supposed to protect their plant hosts from
certain insect and other animal enemies. In other

words, the relationship is one of mutual benefit, or a

symbiotic one. It is certainly true that many species
of ants make their homes in the hollow stems of plants,
in the thorns of acacias which the ants easily hollow
out (see Bull-horn Acacias), in cavities in bulbs, leaves,
and so on, and in the dried seed-pods of plants. It is

also true that ants assiduously collect and carry to
their nests the sweet nectar excreted by many plants.
It is not so clear, however, that these favorable nesting-
places and the nectar are provided by the plants on
purpose to attract the ants, nor is it clear that the ants
afford the plants protection from their animal enemies.

In other words, more definite proof is needed to show
that the relation between ants and plants is a pur-
posely mutual one.

On the other hand, the relation of ants to plant-lice,

tree-hoppers and certain scale insects is clearly, in many
cases, a mutually helpful one. Especially is this trur of

the relations between ants and plant-lice. The aphids
secrete a sweet liquid material known as honey-dew, of

which the ants are very fond and which they are
active in collecting and carrying to their nests. It can

hardly be supposed that the aphids excrete the honey-
dew solely for the ants. The liquid is an excretion from
the alimentary canal and is exuded whether ants are

in attendance or not. On the other hand, ants are very
solicitous in their care of aphids in return for the honey-
dew. The ants sometimes build "sheds" over the lice

for their protection and sometimes take the lice into

their own nests to care for them. In the case of the

corn-root louse, the ants collect the eggs of the aphid
in the fall, carry them into their own nests, and care for

them all winter. In the spring, the newly-hatched
aphids are carried out by the ants and placed in bur-
rows dug beforehand among the roots of certain early

food-plants. Later, the ants excavate burrows along
the roots of the corn and transfer the aphids to these

plants.
It is interesting to watch the ants collecting the

honey-dew from the aphids. An ant approaches a
louse and gently strokes the latter with its antentur,

whereupon the aphid exudes a drop of the sweet material
which is quickly gathered up by the ant. This action

may be repeated with three or four of the aphids until

the ant has all it desires, when it hurries down the stem
of the plant and away to its nest with its load of sweet

provender.

The life-history of ants.

Enough observations have now been made to enable
us to say that most, if not all, colonies of ants are

started by a solitary queen or occasionally by two queens
working together. The queen, after the swarming
period, alights, breaks off her wings, and digs a burrow
in the soil or in decayed wood, forms a small chamber,
and then closes the opening. Here she remains until

her eggs are laid and have hatched into small larvae

that finally mature into normal but diminutive workers.
All this time the queen has taken no food but has lived

and fed the first workers on the reserve material in her

body. The small workers now begin to enlarge the

nest and soon other larger workers are reared and the

community begins to multiply and increase.

The eggs laid by the queen are small and white
and rarely seen by the ordinary observer. These are

solicitously cared for by workers and finally hatch
into white, footless, soft, grub-like larva;. The larvae

are also tenderly cared for by the workers and changed
from chamber to chamber in conformity with varia-

tions in temperature and moisture. The workers
feed the larvae either on food which has been predi-

gested and which the workers now regurgitate, or on
bits of dead insects, leaves, or seeds that have been
chewed fine. The larvae finally, after attaining their

growth, change to whitish pupae which, in some species,

are inclosed in cocoons, while in others they are not.

These the workers treat with the same solicitude and
care that they show toward the larvae. The pupae are

often mistaken for eggs. Often, on raising up a flat

stone, one will see the workers running this way and that

with the larvae and pupae in their jaws, evidently seek-

ing a place of safety for them. The pupae finally trans-

form to the adult ants of the various forms, workers,

queens, and males.

Economic importance of ants.

Ants, as a whole, may probably be considered as

agents in making the earth more habitable for man.
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Some of the species are neutral, perhaps, in relation to

the economic status of mankind. A great many species
are certainly beneficial through their action in stirring

and aerating the soil. They are constantly burrowing

deep into the earth and bringing up the particles which

they distribute over the surface. Their action in this

respect is similar to that of earthworms, the value of

which was revealed to us by the classic investigations of

Darwin. Ants are also important agents in aiding in

the decomposition of organic substances. Their work
in this respect is little appreciated or realized because

it is invisible. It must be remembered, however, that

this work of ants is gradual, incessant, and extends

through tremendously long periods of time.

Again, ants are great insect-destroyers. Their food

consists, in great part, of the juices and tissues of dead
insects or insects that they kill. The interesting driver

ants of the Old World and the legionary ants of tropical
Africa pass through a territory killing and devouring
multitudes of living insects, rats, mice, and the like.

Hunter and Hinds tell us that there are twelve species
of ants known to attack the immature stages of the

Mexican cotton boll-weevil. "In some cases more than
half of the immature stages in fields have been found
to be destroyed by ants alone. To find 25 per cent so

destroyed is not a rare occurrence."
On the other hand, certain household species of ants

are very annoying and troublesome. Moreover, the

leaf-cutting ants of tropical America are very injurious
to plants. They will strip a fruit tree of its foliage in

a very short time. One species of these leaf-cutting
forms (Atta texana) found in Texas, attacks cotton,

corn, fruit trees, sorghum and other plants, and has
become of considerable economic importance. In
some places, land is not planted on account of fear of

attack by these ants.

The mound-building prairie ant (Pogonomyrmex ocei-

dentalis), distributed over a large part of the western

plains of the United States, has become a distinct pest
since man has begun to occupy the prairies. Its

large mound-nests in fields of alfalfa or grain become
serious obstacles to harvesting the crops. Moreover,
when the nests are disturbed, the ants emerge in large
numbers and attack man and beast, inflicting painful
wounds with their stings. In dooryards and lawns and
along paths, they are liable to attack the passerby,
especially dawdling children.

The agricultural ant (Pogonomyrmex barbatus mole-

faciens) of Texas may build its mound-nests in fields of

alfalfa, corn, or cotton, and, since it allows no vegetation
to grow over a considerable area around the nest, the

injury may be serious. Moreover, they are pugnacious
and sting intruders severely.

Perhaps the most injurious role assumed by ants is

their protection and fostering of plant-lice, scale insects,
and the like. Aphids and scale insects are among the
most injurious insect pests, and anything that protects
them or aids them in increasing may be considered an

enemy to man.
As a pest, the Argentine ant (Iridomyrmex humilis),

stands by itself. Professor Newell says, "As a house-
hold pest I venture the opinion that this ant has no

equal in the United States. Unfortunately, it has also

become a serious menace to horticultural interests as

well. It destroys the buds, blossoms, and fruit of cer-

tain plants and protects and fosters certain scale insects

that are very injurious to sugar-cane. Moreover, it has
in a few instances actually shown itself to be dangerous
to human life by nearly suffocating young infants.

The Argentine ant was probably first introduced
into the United States through the port of New Orleans,
and is now found in Louisiana, Mississippi, parts of

California, and probably Texas. It is an exceedingly
tenacious ant, holding on where once established,

increasing with great rapidiiy, and driving out all the
native ants.

The termites, or whit-, ants.

The termites are not true ants. In fact, they stand

at the opposite end of the insect-world, widely separated
from the ants just discussed. They resemble the true

ants, however, in many important respects. For exam-

ple, they live in great colonies, and many tropical

species build large mound-like nests. Moreover, in

each colony there are several kinds of individuals, for

example, the queen, the males, the workers which
are blind or have imperfect vision, and, finally, the

soldiers. The food of termites usually consists of dead
or decaying wood, and the species in the United States

live mostly underground or in old logs, in the timbers

of buildings, or in the walls and floors of houses. Occa-

sionally they injure young pecan and orange trees by
mining into the stems and sometimes attack sugar-
cane. The greatest jnjury performed by termites, how-

ever, is by burrowing into the sills and foundation-

timbers of buildings, thus undermining the whole
structure. They also injure books and documents
stored in damp basements and sometimes become
serious pests to greenhouses.

The control of ants in gardens, lawns and fields.

The only method of getting rid of ants permanently
is by locating the nests and treating them in such a

way that the queen will finally be destroyed. The sub-

stance most used for treating the nests is carbon
bisulfide. One or more holes should be made in the

nest with an iron bar and an ounce or two of the liquid

poured into each hole. The openings to the holes should

be quickly and tightly closed with a clod of dirt. A
heavy wet blanket thrown over the nest will aid in

retaining the gas and tend to make the fumigation
more effective. The liquid evaporates and the gas

penetrates the whole nest, killing queen and workers,
thus exterminating the colony.
Within the past few years, several workers have used

potassium cyanide with good success in destroying ants
in the field. J. D. Mitchell conducted experiments
against the leaf-cutting ant in Texas. He dissolved the

cyanide at the rate of one ounce in one quart of water
and poured a quart into each of the openings of the
nests. In every case the colony was destroyed by one
or two applications. This method may be followed to

advantage in destroying ants in gardens and on lawns,
but the solution may be made weaker one ounce of

the cyanide to two to four quarts of water. Best
results will be secured by using 98 per cent pure potas-
sium cyanide. It must be remembered that this is a

deadly poison and great care should be exercised in

handling and storing it. Q. W. HERRICK.

AOTUS (without ear; no calyx appendages). Legu-
minbsex. Greenhouse plant, blooming April to June
in N.

Shrubs, with simple scattered or 3-whorled revolute-

margined Ivs., and yellow or reddish fls. in axillary
clusters or short terminal racemes; calyx 2-lipped;
petals long-clawed, the standard nearly orbicular and
longer than lower petals, the wings oblong and keel

incurved; stamens free: pod ovate, flat or turgid, 2-

valved. Ten or 11 species in Austral.

gracfllima, Meisn. Tall shrub, with long slender

branches, hoary or slightly tomentose: fls. yellow with
crimson or dark-colored keel, in long leafy dense ra-

cemes, the petals twice as long as calyx. W. Austral.

R.B.26:193. L. H. B.

APERA ARUNDINACEA: Stipa arundinacm.

APHANANTHE (Greek, aphanes, inconspicuous,
and anthe, flower). Ulmacex. Ornamental deciduous
tree cultivated for its foliage and sometimes planted as

a shade tree.

Trees or shrubs: Ivs. alternate, petiolate, serrate;
stipules free: fls. monoecious, inconspicuous; staminate
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in axillary corymbs; sepals and stamens 5; pistillate

solitary, axillary; ovary 1-celled with 1 ovule, styles 2:

fr. a drupe. Three to 4 species in E. Asia and Austral.
The only species in cult, is a deciduous tree of the

appearance of a hackberry, with slender branches form-

ing a dense head; fls. and fr. inconspicuous. Not hardy
north of Ga. Prop, by seeds sown after maturity and
by cuttings of mature wood in fall; it also may be
grafted on Celtis.

aspera, Planchon (Homoioceltis dspera, Blume. Homo-
cellis japonica, Hort.). Tree, to 60 ft.: Ivs. ovate to

ovate-oblong, broadly cuneate at the base, long-acumi-
nate, 2-3}^ in. long, serrate with straight
veins ending in the teeth, with appressed
hairs on both sides, rough to the touch,
on short stalks iin. long: fls. greenish, with
the Ivs.: drupe globular, black, J^in.

diam., short-stalked. Early spring: fr. in

autumn. Japan. S.I.F. 1:37. This tree

has been confused with Celtis sinensis, but
is easily distinguished by the straight
veins ending in the teeth, while in Celtis

they are curved and form loops along the

margin.
ALFRED REHDER.

APHELANDRA
(Greek-made name).
Acanthdcex. Tropical
American evergreen
shrubs or tall herbs,

grown in hothouses
for the fine foliage
and very showy 4-

sided terminal spikes
of red or yellow
gaudy-bracted flow-

ers.

Leaves mostly op-
posite, simple, entire

or toothed, usually
many and large: fls.

labiate, the upper
lip mostly 3-lobed
and the middle lobe

erect or arching, the
lower lip more or less

2-lobed or notched ;

stamens 4, rising
from the base of the

corolla, the anthers
connivent and 1-celled; style 2-lobed: fr. a 4-angled
caps. About 60 species.

Aphelandras are of easy culture, if given plenty of

diffused light in the growing season, and plants are not
allowed to become tall and leggy. It is well to grow new
plants frequently. Propagation is by seeds when
obtainable, or by cuttings of partially ripened wood at

any season or the young growths taken off with a heel.

They bloom in autumn, but can readily be brought
into flower at other seasons. When done blooming, the

plants should be rested in an intermediate temperature,
kept rather dry, but not allowed to wilt or shrivel.

They require treatment of justicias, and thrive along
with allamandas and poinsettias.

A. Fls. in yellow series.

squarrdsa, Nees (A. Leopoldii, Hort. A. chrysops,
Bull). Lvs. large, ovate to ovate-elliptic, acuminate,
dark green above (pale below), with white rib and
main veins: infl. a simple, erect, or compound spike,

up to 1 ft. long; fls. pale yellow and exserted one-third
their length beyond the yellow crenate-dentate bracts.

Brazil. A. squarrosa itself is not in cult., the showy
plant in the trade (and described herewith) being Var.

Leopoldii, Van Houtte. Fig. 230. F.S. 9:889. G.C.

230. Aphelandra

squarrosa var. Leopoldii.

III. 1, p. 737. Var. Louisae, Van Houtte. Dwarfer
and smaller in all its parts than var. Leopoldii: St.

slender, dark reddish green, terete, covered in parts
with soft pilose hairs, upper part of the st. below the
infl. quite glabrous: Ivs. 3-5 in. long, elliptic, rich dark
green with brighter colored silvery markings along the
midrib and principal veins: inn. 3-(> in. long, un-

branched; bracts ovate, %in. long, rich dark yellow,
with green markings in the middle; fls. exserted beyond
the bracts over half their length, rich canary-yellow,
J-^in. diam., lower 3 petals forming a lip and reflexed,

upper 2 hooded, reflexing with age; tube broad, broad-

ening out upwards with a narrow
base, \% in. long. Brazil. G.W.
3:157.

Chamissoniana, Nees (A. punddta,
Bull). An erect herb or sub-shrub:
sts. slender, erect, terete, green, lower

part more or less woody: Ivs. petio-

late, elliptic or elliptic-lanceolate,

tapering at apex and base, and up
to 6 in. long, upper part light green,
marked along the principal veins

and midrib with dull silvery white or

yellowish white, the silvery markings
sometimes spreading over nearly the
entire If.; petiole short or up to an

inch or more long,
lower side dull light

green: infl. an erect

unbranched spike, as
much as a foot long
when strong and 2-3
in. wide; bracts ovate-

lanceolate, bright
yellow, tipped with

green, coarsely ser-

rate, slightly reflexed;

calyx i^jin. long;
sepals lanceolate; corolla bright yel-

low, an inch diam.
;
tube 1% in. long,

curved outward and tapering up-
ward; lobes ovate, nearly equal;
anthers yellow. S. Brazil. B.M.
6627. I.H. 29:457.

Blanchetiana, Hook. f. (A. amdena,
Bull). St. terete, green, tinted with
dull purple, with deeper shading
around the base of petiole and at

the nodes, thick and stout: Ivs.

ovate-acuminate, with many pairs of conspicuous
nerves, green, the midrib, and often the main veins,

white; petiole, 1-2 in. long, terete, glabrous: fls. dark

yellow, exceeding the long, entire, cusp-pointed red

scales: spike sessile. Brazil. B.M. 7179. Known in the
trade as A. amcena, having been described under that
name before it had flowered in cult.

AA. Fls. in red-orange series, i.e., scarlet, or

verging to orange.

aurantiaca, Lindl. Lvs. ovate-elliptic, deep green

above, light green below, strongly veined, but not parti-

colored, slightly wavy edged: fls. orange, with a tinge of

scarlet, the spreading limb overhanging the greenish

sharp-toothed scales. A dwarf-growing species of easy
cult, and readily raised from seed. Mex. B.M. 4224.

B.R. 31:12. Var. R&zlii, Nichols. (A. R&zlei, Carr.).
Fls. with more scarlet: Ivs. twisted, with silvery hue
between the veins. Mex. Gn. W. 20:576. Showy and

good. Not so tall as A. aurantiaca.

Macleayi, Bedd. Lvs. ovate-elliptic, 3 in. or less long,

acute, entire, green both sides with white band along
midrib above: spike cone-like, orange-scarlet, nearly 2
in. long. Country unknown. -Said to have been cult,

as A. punctata and A. squarrosa.
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tetragdna, Nees (A. cristdta, Lindl. Justicia cristata,

Jacq. J. tetragdna, Vahl). An erect or spreading,
shrub: sts. terete, woody below, green, tinted with red

when young: Ivs. opposite and decussate, petiolate,

green, glabrous or nearly so, elliptic or elliptic-ovate,
acuminate or acute, 6-12 in. long, and 2-7 in. diam.,
entire or crenate, slightly undulate; petiole as much as

6 in. long, slender, hairy: inn. an erect-terminal cluster

of spikes, the central one hairy, 6-8 in. long, with shorter

ones branching from its base, often, when well grown,
bearing from 10-12 lateral spikes of various lengths;
fls. bright scarlet, crowded on the spike, and the bulk
of them opening together; bracts erect, closely ad-

pressed to the rachis, green, ovate, acute, Jiin. long,

ciliate; bracteoles lanceolate, hairy; corolla scarlet,

\Y in. diam., tube 2 in. long, narrow at the base,

broadening upwards, lip reflexed, 1J4 m - I n6! upper
pair of petals hooded, lateral ones reduced to short
obtuse lobes. Trop. S. Amer. B.M. 8272. Gt. 40:
1354. The finest species in cult.; a magnificent stove

plant.

nitens, Hook. f. An erect herb or sub-shrub: st.

terete, green, stout, usually dwarf and compact: Ivs.

shortly petiolate, ovate-acute, entire, thick, rich dark

olive-green above, bright vinous purple below, highly
glabrous on both sides, margins recurved; petiole

very short or none, winged: infl. an erect terminal

spike, 6 in. or more long; bracts green and erect, 1-13^
in. long, serrate; sepals }-jjin. long, linear-lanceolate;
corolla bright vermilion-scarlet, 1-1 J^ in. diam.; lip

ovate, larger than the rest of the petals and slightly
reflexed; upper pair of petals hooded; tube 1-1M in.

long, yellow. Colombia. B.M. 5741. Gn. 48:122.
A fine dwarf-growing stove plant readily prop, by cut-

tings and often setting seed if kept in a cooler and
drier house when in flower.

fascinator, Lind. & Andrd. Habit stiff and erect,
with fls. opening in succession over a period of some
4-6 weeks: st. terete, green, glabrous: Ivs. elliptic,
lanceolate or ovate-lanceolate, acuminate, entire,
shortly petiolate, 6-9 in. long, upper side dark green
with narrow band of silvery white along midrib and
principal veins, lower side dull wine-red with veins of a
darker shade: infl. an erect unbranched terminal spike
up to 6 in. long; bracts ovate or elliptic, basal ones an
inch long, tapering upwards to J/in. long, covered with
short pilose hairs; sepals ^jin. long, lanceolate, glan-
dular, green; corolla bright vermilion-scarlet, lj| in.

diam. with large and prominent front lobe; tube
slender. \Y2 in. long. B.M. 8398. I. H. 21:164. A
beautiful and striking species, well worth growing for
its handsome foliage apart from its beautiful fls. It
should be kept rather on the dry side as soon as the fls.

appear, otherwise the plant is likely to lose all its roots.

A. alrinirmi, N. E. Br. Dwarf: Ivs. very dark green above and
purplish beneath: fls. yellow, 1 in. long. Brazil. I. H. 31:527. A.
libonidna, Lind. Dwarf: Ivs. ovate and long-acuminate, with a
white rib, green below: fls. deep yellow, small, scarcely exserted
beyond the red bracts. Brazil. B.M. 5463. A. macedoniana, Lind.
& Kod. Said to be a form of A. atrovirens. Lvs. with white rib and
main veins. Brazil. I.H. 33:583. A. Mdrgaritx, E. Morr. Lvs.
elliptic-acuminate, barred with white, purple below: fls. yellow, the
bracts strong-toothed. Brazil. G.C. III. 2:585. A. orientdlis,
offered in Amer., is possibly a form of some well-known species.
A. pumila. Hook. f. Less than 1 ft.: Ivs. large, acute: fls. orange,
bracts purplish. Brazil. B.M. 6467. A. mrieg&ta. Morel. A near
ally of A. Blanchetiana with bright scarlet bracts, and bright yellow
fls. Probably not now in cult. B.M. 4899. F.S. 10:981

L. H. B.

APHELfeXIS: Helichrvmm. C - P - RAFFILL.

APHtLLON (Greek, leafless). Orobanchdcex. Two
species of small N. American parasitic herbs, now often
united with Orobanche, and by others kept distinct
under Rafinesque's name, Thalesia. These plants are
not cult., but are always interesting to the collector
and surprising to one who runs across them in woods
or fields. A. unirlorum, Gray, Fig. 231, produces very

few leafless 1-fld. pale scapes, 3-8 in. high, and 5-

lobed, curved, white or violet fls., and known as cancer-
root. A. fasciculatum, Torr. & Gray, has the scaly
st. rising higher out
of the ground and
bearing several
crowded peduncles:
fls. purplish yellow.
These plants oc-

cur sparingly nearly
or quite across the
continent.

APlCRA (not

bitter, from the
Greek ) . Liliacex,
tribe Aloinex. Aloe-
like plants, grown
with other succu-
lents.

Shortly caules-
cent small succu-
lents: Ivs. spirally

arranged or crowd-
ed along the et.:

fls. greenish, often

striped with white,
straight, tubular or

prismatic, with

short, flat or spread-
ing white limb sur-

passing the sta-

mens. Cape region.

Agave house or
cactus house; suit-

able for rockeries during the summer. Prop, like Aloe.
Monogr. by Baker. G.C. II, 11:717 (1879). Joura.
Linn. Soc. Bot. 18:216. Berger in Das Pflanzenreich
1908, hft. 33.

231. Aphyllon uniflonim. (XH>

aspera, 1.

bicarinata, 2.

bullulata, 3.

congesta, 6.

deltoidea, 7.

INDEX.

foliolosa, 8.

imbricata, 4.

intermedia, 7.

major, 1.

pentagona, 3, 5.

spiralis, 4, 5.

spirella, 5.

turgida, 7.

Willdenowii, 5.

A. Lvs. warty on the back: fls. smooth.

1. aspera, Haw. (Aloe aspera, Haw. Hawdrthia aspera,
Haw.). St. mostly simple, erect, 4-6 in. high, 1J^ in.

diam., including Ivs.: Ivs. half-globose, acuminate,
slightly keeled, %in. long, green, smooth on the rather
convex upper surface, green-warty on the back, the
margin granular: infl. scarcely 1 ft. high, unbranched;
fls. somewhat rosy, %in. long,
twice as long as the pedicels.

Cape. Salm, Aloe 2. f. 2.

A large form with white-warty
Ivs. twice as long, is var.

major, Haw.
2. bicarinata, Haw. (Aloe

bicarinata, Roem.). St. erect,
6-12 in. high: Ivs. falcately
short - ovate, acute, acutely
keeled, % x %in., green,
smooth on the somewhat con-
cave upper surface, irregu-
larly white-warty on the back,
the margin and keel granu-
lar roughened. Cape. Berger
40.

3. bullulata, Willd. (A. pen-
tagdna bullulata, Baker. Aide
bullulata, Jacq.). St. erect:

lys. lanceolate, acute, ob-

liquely keeled, %xl>4 in.,

pale, the back unequally 232. Apicra pentagon*.
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white-warty, the margin and keel finely denticulate:
fls. somewhat yellow. Cape.

AA. Lvs. not warty.

B. Fls. warty: Ivs. smooth.

4. spiralis, Baker (A. imbricata, Willd. Aide spiralis,
Linn. A. imbricata, Haw. A. cyHndrica, Lam. Ha-
worthia imbricata, Haw.). Sts. somewhat clustered,

233. Apios tuberosa. ( X M)

erect. 6-12 in. high; about 2% in. diam., including Ivs.:

Ivs. broadly triangular-acuminate, biconvex, ^ x 1J-
1J^ in

-> glaucescent, the margin slightly granular:
inn

1

, ababout 1 ft. high, unbranched; fls. greenish,
long, more than twice as long as the pedicels.
Cape. DC., PL Gr. 56. Jacq., Fragm. 110. B.M. 1455.

Salm, Aloe 1. f. 1. Dilienius, Eltham. 13. Com-
melin, Pral. 32.

BB. Fls. smooth: Ivs. sometimes granular in the first.

5. pentagdna, Willd. (Aide pentagdna, Haw. Hawdrthia
pentagdna, Haw.). Fig. 232. St. mostly solitary, erect,

6^-12 in. high; about 4 in. diam., including Ivs.: Ivs.

distinctly 5-ranked, broadly triangular-lanceolate,
acute, biconvex, somewhat low-keeled, MxlJ^-2 in.,

green, slightly (sometimes granularly) white-dotted,
the margin slightly granular: infl. 1% ft. high, some-
times forked; fls. greenish, iHiin. long, twice as long as
the pedicels. Cape. Jacq., Fragm. 111. B.M. 1338.

Salm, Aloe 1. f. 4. Berger 40. Varies into forms with
Ivs. less obviously 5-ranked: large, in somewhat evi-

dent oblique ranks, var. Willdendwii, Baker (A.

spiralis. Willd. Aide xi>irnlis, Haw. A. pentagdna spir-
alis, Salm-Dyck), Salm, Aloe 1. f. 5; smaller, scarcely in

distinct ranks, var. spirella, Baker (Aloe spirella, Salm-
Dyck. Haworthia spirella, Haw.), Salm, Aloe 1. f. 3.

6. congesta, Baker (Aide congesta, Salm-Dyck). St.

solitary, erect, about 1 ft. high and 4 in. diam., includ-

ing Ivs. : Ivs. broadly ovate, acuminate, rather flat above,
more or less keeled, 1-1M x l/^ m -> green, glossy, the

margin granular: infl. \% ft. high, simple; fls. green-

ish, nearly ^gin. long, with rather large spreading

segm.-tips, thrice as long as the pedicels. Cape. Salm,
Aloe 2.f.

7. deltoidea, Baker (Aide deltoidea, Hook.). Sts.

somewhat clustered, 6 in. or more high, about 2J4 in.

diam., including Ivs.: Ivs. distinctly 5-ranked, ovate,

sub-acute, somewhat concave and low-keeled, 1x1 J^-
1^2 in., green, glossy, the margin and keel serrulate:

infl. 1 ft. high, simple; fls. nearly sessile, yellow-green,
about <Hjin. long, the rather large spreading white

segm.-tips at first rosy. Cape. B.M. 6071. Varies in a
form with more turgid Ivs. less obviously 5-ranked,
var. turgida, Berger (A. turgida, Baker), and a smaller

form with evidently 5-ranked sometimes bluish Ivs.,

var. intermedia, Berger.

8. foliolosa, Willd. (Aide foliolosa, Haw. Hnw6rlhia

folioldsa, Haw.). Sts. somewhat
clustered, erect, at length a foot or
more high; IJ-g in- diam., including
Ivs.: Ivs. broadly ovate-acuminate,
flat above, acutely keeled, J^-J^in.

long and wide, green, glossy, the

margin granular: infl. over 1 ft.

high, simple; fls. greenish, about

JUiin. long, twice as long as the

pedicels. Cape. B.M. 1352. Salm,
Aloe 2. f. 4. Berger 40.

WILLIAM TBELBASE.

APIOS (pear, from the Greek,

alluding to the shape of the tubers).

Legumindsse. Hardy twining herbs,
with tuber-bearing roots, infre-

quently planted.
Leaves pinnate, of 3-9 mostly

ovate-lanceolate scarcely stipellate
Ifts.: fls. in dense, short racemes,

papilionaceous, the standard broad
and reflexed, keel incurved and
coiled; stamens 9 and 1: pod linear

and flat, several-seeded. Two spe-
cies in E. N. Amer

,
and 3 others

in Asia.

tuberdsa, Mconch. GROUNDNUT.
WILD BEAN. Fig. 233. Four to 8 ft.,

climbing over bushes: root bearing
strings of edible tubers, 1-2 in. long:
Ifts. 5-7, ovate-lanceolate: fls fra-

grant, chocolate-brown, the standard

very broad and turned back, the keel

long, incurved and scythe-shaped.

July, Aug. Common in low grounds
and swamps. The fr. often fails

to mature. Prop, by the tubers,
24 of which should be planted
together at a depth of 3-4 in.; also,

by seeds. Grows well in the wild

border, in any loose, rich soil. Under
these conditions, the plant covers a
trellis or other support in a com-

paratively short time. Dry tubers
offered by seedsmen are h'kely to
start slowly. The brown of the fls. is

a very unusual color in hardy herbs. 234 Fruit of Aplec-
Likely to become a weed in rock- tram hyemale.
eries and wild gardens. Nearly natural sizr.
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t. l-'<Jrtunei t Maxim., is occasionally cult, in Japan for its small,

ovate, edible tubers. A.Ci. 13:77. A. Pricedna, Rob., native

to Kentucky, may be expected to appear in the trade: root a single

large tuber, becoming 6-7 in. diam.: fls. pale rose-color: a vigor-

ous climber, first described in 1898 (Bot. Gaz. 25:451, with illus.).

APIUM: Celery.

APLECTRUM (Greek, with no spur). Orchidacex.

A small orchid, with smallish dull-colored fls. in a

raceme, on a leafless scape, which springs from a large

corm-like tuber. Single species (or possibly two), in

woods in the northern states.

Flower spurless and sacless; petals and sepals similar,

narrow; lip 3-lobed and crested, deflexed; fertile anther

1, the pollen-masses 4, smooth and waxy; column free,

compressed, the anther borne below the top.

hyemale, Nutt. (A. spicalum, B. S. P.). PUTTY
ROOT. ADAM-AND-EVE. Fig. 234. Sends up a pointed

green If. 2-6 in. long, which lasts through the winter, and
in spring a stalk about a foot high, bearing a raceme of

rather large greenish brown fls., which are succeeded by
hanging, oblong-pointed pods (Fig. 234). Hardy. May
be grown in rich, loamy borders. Interesting, but not

showy. L. H. B.

APLOPAPPUS (Greek, simple pappus). Syn.,

Huplopappus. Composite. Herbaceous perennials,
.-nine-times offered for the hardy border.

Leaves mostly stiffish or rigid, alternate: heads

radiate, many-fld., the rays pistillate; involucre hemis-

pherical, with several series of closely imbricated bracts:

pappus simple, of many unequal
bristles, the achene short and nar-

row. A genus of about 115 species

bell-shaped, with 5 appendages inside; stamens 5,
inserted deep in the corolla, the filaments very short;

style 0: seeds silky. Tough perennial herbs, with

milky juice, chiefly of north temperate zone, with

oblong or ovate, opposite Ivs., milkweed-like fls. in small

cymes, and slender follicles or pods. About 25 species,
10 native to N. Amer.

androsaemifolium, Linn. SPREADING DOG-BANE.
Three ft. or less high, usually glabrous, the branches

spreading: lobes of corolla revolute and tube of corolla

longer than the calyx: Ivs. oval or ovate, mucronate,
short-petioled : cymes loose, axillary and terminal; fls.

bell-like, white or pink. N. N. Amer.; common. B.M.
280. Sold by dealers in native plants. Useful for the

hardy border as it will stand dry open places. Root
used in medicine; sometimes gathered by drug-collec-
tors for A. cannabinum, but as its action is different, it

should not be substituted.

cannabinum, Linn. Branches erect or nearly so:

lobes of corolla nearly erect, the tube not longer than

calyx: Ivs. ovate to lance-oblong, short-petioled: cymes
dense; fls. greenish white. Northern states; common.
Not known to be in the trade, but likely to be con-
founded with the above. Root emetic, cathartic, dia-

phoretic, expectorant, and diuretic. The tough fibrous

bark of the stalks formerly used by the Indians for

making twine. L, jj_ jj_

APODOLIRION (Greek combination, footless lily,

the peduncles not being evident). Amaryttid&cex.
Greenhouse bulbs of S. Afr., of which one or two of the
half-dozen species are rarely cult. Bulb tunicated: fl.

1, borne or hidden in the bulb-neck in the manner of

235. Aponogeton distachyus.

of herbaceous perennials, rarely shrubs, mostly from
Calif, and Chile. Fls. yellow, in summer and autumn.
Separated only by technical characters from Bigelovia,
into which it insensibly grades. (Bigelovia has discoid

few-fld. heads and pappus in single row.) The only 3

species known to have been in the American trade are

lanugindsus, Gray. Hardy alpine herb, woolly, 4 in.

high, from creeping rootstocks: Ivs. soft, narrowly
spatulate, or upper linear, 1-2 in. long: rays 15-20.
Mts. of Wash, and Mont. Intro. 1889, by F. H.
Ilorsford.

Parryi, Gray. Alpine herb, 6-18 in. high, green and
almost glabrous: Ivs. oblong-obovate, 2-4 in. long:
fl.-heads about J^in. high, pale yeEow, the involucral
bracts oblong and obtuse; rays 12-20, small and narrow.

Suitable for rockwork.

crdceus, Gray. St. about 1% ft., erect and stout, and
with radical Ivs. a foot or less long: cauline Ivs. ovate-

oblong to lanceolate, partly clasping: fls. showy, saf-

fron-yellow, the rays about an inch long, the inner
involucral bracts ragged. Rocky Mts. June Oct.

A. ericoldes, Hook. A Arn. Shrub, 2-5 ft. high: Ivs. very nu-
merous, filiform, those of the dense fascicles, 2 or 3 lines long: fls.

very numerous. G.C.III. 20:301. M- TAYLOR f

APOCYNUM (Greek for dog-bane). Apocyndcex.
DOG-BANE. INDIAN HEMP. Native herbs, sometimes
planted in borders.

Flowers small, the calyx with acute teeth; corolla

crocus, white or reddish:, Ivs. usually not appearing
with the fls., narrow. A. Ettae, Baker, and A. lanceo-

latum, Baker, are probably best known as cult, plants.
The former has a white, tinged red fl. 3 in. long and
crocus-like Ivs.; the latter (Gethyllis lanceolata, Linn.
f.) has a much shorter fl., white or whitish, and a
solitary lanceolate If. appearing with the fls. The
apodolirions are prop, by offsets or seeds.

APONOGETON (Greek name, referring to its

habitat in the water). Aponogetonacese. Aquatics,
mostly with flat floating Ivs. and emerging spikes of
fls. Includes Ouvirandra.

Submerged herbs, with tuberous rhizomes and
fibrous roots: Ivs. long-stalked, oblong or linear, some-
times lacking the parenchyma and having a lattice-
like character: fl.-characters those of the family (p. 13).
About two dozen species of warm countries, Asian,

African and Australian. Krause & Engler, Das Pflan-

zenrei'ch, hft. 24 (1906). There are two main species
in cult., the aponogeton proper with solid Ivs., and
the ouvirandra with open-work Ivs. The former is

grown mostly out-of-doors; the latter in warm green-
nouses.

distachyus, Linn. f. CAPE POND-WEED. WATER
HAWTHORN (from the fragrance). Fig 235. Fls. in

twin spikes on the emersed ends of long scapes,
wholly naked, but subtended by a double row of

petal-like bracts, very fragrant, with purple anthers:
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If.-blade floating, oblong-lanceolate, round-based, par-
allel-veined, 3-6 in. long. Cape of Good Hope. B.M.
1293. F.R.I: 463. P.G.4:106. G.W.5:195. Gng.2:25.
A charming and interesting plant. In a protected

pool, especially if it can be covered in winter, the plant
is hardy in the N., blooming nearly all summer.
Removed to tubs in the fall, it blooms nearly all winter;
or it can be grown permanently in tubs or deep pans in

the house. Requires about 2 ft. of water, or out-of-
doors it may have twice that depth. Prop, chiefly by
seeds, but fls. should be pollinated and kept above
water at least 24 hours afterward, and seeds not be
allowed to become dry Var. Lagrangei, Hort. (A.

236. Aponogeton fenestraiis, the lace-leaf plant. Known
to gardeners mostly as Ouvirandra.

Lagrangei, Hort.), is a rare and beautiful variety, with
violet bracts and Ivs. violet beneath. It props, slowly.
R.H. 1895:380.

fenestraiis, Hook. f. (Ouvirandra fenestraiis, Poir.).

LA.CE-LEAF. LATTICE-LEAF. Fig. 236. Lvs. oblong, 6-18
in. long and 2-4 in. broad, reduced to skeletons, float-

ing just under the surface of the water: fls. small, con-

sisting of 6 stamens, 3 pistils and 2 white petal-like

bodies, numerous, in 2 spikes each about 2 in. long,
which are united at the base, and borne on the top of a

scape a foot or so long. Madagascar. A.F. 7:67. A.G.
15:169. B.M. 4894. Gt. 1863:387. G.M. 38:830.
Gn. 30, pp. 344, 345. Mn. 6, p. 231. F.S. 11:1107.
I.H. 8:300. G.W. 10:595 (var. major). The Ivs. are

merely a tracery of nerves and cross-veins, but despite
their lace-like delicacy they can be handled with con-
siderable roughness. The venation of the lace-leaf

plant is like that of the common aponogeton, and now
and then a If. occurs in which the spaces between the
veins are partly or wholly filled with green matter.
There is another species with skeletonized Ivs. (A. Ber-

nierianus), but the open spaces are smaller and the

plant is less desirable for cult.

The lace-leaf plant can be grown in a tub in a warm
greenhouse. For some unknown reason the plant seems

rarely to succeed in a jar or glass aquarium. Some
cultivators think that the water must be changed every
day, but this is not necessary. If conferva; appear,
introduce a few tadpoles and snails; these will devour
the green scum, and help to keep the plant in good
health by furnishing oxygen. See Aquarium. The

plant should be potted, and plunged not more than 18
in. below the surface of the water. For potting soil use
a rich compost, such as is recommended for water-lilies.

The water should be kept clean and sweet, and a

temperature of 65-70 pro-
vided. Avoid direct sun-

light. In Madagascar the
streams often dry up, and
the tubers carry the plant
over the dry season. In
imitation of nature some
cultivators take the tubers
out of the soil, and leave

them on a shelf in a hot-

house during the month of

Feb. It is doubtful whether
237. Aporocactus flagelliformis.

APPLE

this is necessary. Potting should be done while the

plant is in active growth, not dormant. Prop, by divi-

sion. The lace-leaf is cult, in all the finest collections
of aquatics, and is prized as a curiosity.

A. angustifdlius. Ait. (A. capensis, Perry). Like A. distachyus.
but much smaller: fls. small, white. S. Afr. A. Bernierianun,
Hook, f., differs from A. fenestraiis in having smaller open space*
in the Ivs., and pinkish 4-parted spikes. A. Dinteri, Engl. <t Kr.
Tuber globose: floating Ivs. oblong, rounded or somewhat emargin-
ate at base, long-nerved, not lace-like: inflorescence 2-spiked, yel-
lowish. German S. W. Afr. G.W. 14 : 059. .-1 . Ilinckclinnui.
Hort. Allied to A. fenestraiis, but rhizome larger and not creeping:
Ivs. pale green, less lasting. Madagascar. G.C. III. 40:270. A.
monostctchyus. Linn. f. (A. natans, Engl. & Kr.) Lf. linear-oblong
infl. in 1 spike, pink. India, Austral. G.W. 9:62.

L. H. B.
WM. THICKER.

APOROCACTUS (Greek, impenetrable and cactus).
Cactacex. A very slender vine-like creeping, clambering,
or hanging cactus, sending out aerial roots: fls. rather

small, slender, somewhat irregular, bright red: fr. small,

globose, reddish, setose. Three species recognized, the

one below and A . flagriformis, Lem., and A. leptophis,
Britt. & Rose. Only one appears to be in cult. These
plants are commonly referred to Cereus.

flagelliffirmis, Lem. (Cereus flagellifdrmis, Mill.).

RAT-TAIL CACTUS. Fig. 237. Sts. about J^in. diam.,

branching: ribs 10-12: fls. 2-3 in. long. Trop. Amer.
This is commonly hybridized with other species. It is a
well-known window-plant. It is easily grown and is a

great favorite with people who know little about cacti.

It is often grafted on other cacti and worked into vari-

ous fantastic designs. It is rather a
a free bloomer, and with proper
care a most charming plant can be
obtained. j. N. ROSE.

APOSERIS. An alpine com-
posite, now included in the genus
Hyoseris, which see.

APPLE. Rosacex. The fruit and
tree of Pyrus Malus, one of the
rosaceous group. The name is also

applied, with qualifications, to

many other edible fruits, as may-
apple, pond-apple, rose-apple.
The apple is native to south-

western Asia and adjacent Europe.
It has been cultivated from time
immemorial. Charred remains of

the fruit are found in the prehis-
toric lake dwellings of Switzerland

(Fig. 238). Now widely cultivated
and immensely variable, the apple
is grown in every temperate climate, and is probably
the most important commercial pomological fruit.

The apple has come apparently from two original

stems. All the common apples are modifications of

Pyrus Malus (see Pyrus), a low round-headed tree, with

thick and fuzzy irregularly dentate, short - stemmed
leaves and fairly compact clusters of woolly-stemmed
flowers. The crab-apples are derived chiefly from

Pyrus baccata, commonly known as the Siberian crab.

This species is probably of more northern or eastern

origin than the other. It is of smoother and more

wiry growth, with narrower and thinner essentially gla-

brous long-stemmed leaves, and more open clusters of

glabrous-stemmed flowers. The apple is small and

hard, and the calyx-lobes fall at maturity, leaving the

eye or basin of the fruit smooth and plain. Hybrids
between these species apparently have given the race of

large-fruited crab-apples, of which the Transcendent and

Hyslop are examples. The race known to pomologisls
as Pyrus prunifoha is perhaps a hybrid group. Certain

apples are native to North America. Two species,

Pyrus iocnsis and P. coronaria, are of interest to the

pomologist. The former is the prairie-states crab, and
is the more promising. In characters of growth, leaves

238. Apple remains
from the

Swiss lake dwellings.





VII. The flowers of the apple tree.
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and flowers, it bears a striking resemblance to forms of

W'll'ix. The fruit is spherical or spherical-oblong,
short-stemmed, very hard, and remains green-colored.
The fruit of the eastern-slates crab, Pyrus coronaria,
is distinctly flattened endwise, and is long-Stemmed,
The leaves are deep-cut and often three-lobed. There

are no improved varieties of this eastern species, and
no authentic hybrids between it and the common
apples. The fruit is sometimes used by settlers, but it

has little comestible value. Pyrus iucnsis has produced
a number of promising hybrids with the common
apple, and this mongrel race is known as Pi/run Soulardii.

The Soulard crab is the best known of these. Its

value lies only in its extreme hardiness. The porno-

logical value of the native crabs is prospective. For a

complet.er account of the native apples, see Bailey,
"Evolution of our Native Fruits."

( hie of the most perfect apple regions of this coun-

try considering productiveness, quality, long-keeping
attributes, longevity of tree is that which begins with

Nova Snitia and extends to the west and southwest to

Lake Michigan. Other important regions are the

Piedmont country of Virginia and the highlands of

of adjacent states; the Plains regions; the Ozark and

239. Spur and fruit-

bud of apple.
240. Only one fruit may set

in a cluster.

Arkansas region; the intermountain region from Mon-
tana to New Mexico; the Northwest, including both

large and small areas in British Columbia, Washington
and Oregon; and the Pacific region, comprising the foot-

hills and parts of the coast in California. All parts of

the United States north of Florida and the Gulf bor-

ders, and excluding the warm-temperate parts of the
Southwest , are adapted to the apple in greater or lesser

degree. North America is the leading apple-growing
country of the world. A full crop for the Tinted States

and Canada, of all kinds and grades, is probably not
much less than 100,000,000 barrels, although it is

doubtful whether more than one-third of this vast

quantity is marketed in a fresh state. The apple is a

cosmopolitan fruit, and, since it thrives almost any-
where, it is commonly neglected.
The apple was early introduced into this country. In

the first davs it was prized chiefly for eider. It is an
ancient and common notion that any apple is good
enough for cider; and this is one reason for the neglect
in which the apple plantation was commonly allowed to

stand.

Brief or summary statement.

The best results in apple-growing are to be expected
in general when the land is tilled. The reasons for till-

ing the orchard are those that apply to other crops,
to make plant-food available, to extend the area in

which the roots can grow, to conserve moisture. It is

241. Showing the side bud
that is to continue the spur
the following year.

especially important, in our hot and sunny country,
that the roots extend deep enough to escape the disas-

trous effects of drought. The ideal treatment of orchard
land is to fit

the ground
deep before
t he trees
are planted,
to plow
deep for a

year or two
or three in <

order to force the roots

down and thoroughly to

ameliorate the soil, and to

practise shallow tillage to

conserve moisture. Since

trees make most of their

growth early in the season,
the tillage should be begun
as soon as the land is fit in

spring; and it may be dis-
."' . . . j

continued by midsummer or

August. This cessation of

the tillage allows of the growing of some cover-crop or

catch-crop late in the season, in order to provide humus
and to improve the physical texture of the soil. If the

land is well handled in the first few years, it will not be

necessary to turn a furrow in the orchard frequently

thereafter, but merely to loosen the surface in the spring
with a spading-harrow, spring-tooth harrow, or other

tool, to reestablish the surface mulch. The only rea-

sons for turning a furrow will occur when the land is so

hard that the surface tools cannot mellow the surface,
or when it is desirable to turn under a green-manure
crop. Even hard lands may be got in such condition,

by means of tillage and green-manures, that they may
be worked up with harrow tools when the orchard
comes into bearing. Plowing the orchard, therefore,

has two legitimate objects: to mellow and ameliorate

the land to a considerable depth, so that the roots

may forage deep; to turn under a cover-crop. The
former purpose should not be necessary after the first

few plowings. An incidental object of plowing is to

facilitate the making of the annual surface mulch; and
this mulch is to save the moisture.
On good lands in which there is a sufficient natural

supply of moisture, the sod-mulch treatment may take

242. The flower-cluster and the leaf-cluster.

the place of tillage. This procedure keeps the land in

sod, and the grass is mown and allowed to remain on
the ground or is spread under the trees.

The apple thrives in a variety of soils. Lands that

yield good crops of wheat and corn may be expected
to be good apple lands, if other conditions are right.

Rolling, inclined, or somewhat elevated lands are

generally considered to be most desirable. Their value
lies in the better drainage of water and air. The trees

may be set in either fall or spring. Forty feet apart
each way is the standard distance for apple trees; but
some varieties, as the Wagener and the crabs, may be
set closer. In the South and on the plains, trees may
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243. Baldwin.

be set closer, as they do not attain such great size as in
the northeastern states. In general, it is best to devote
the land to apples alone; but persons who are willing to

give the plantation the
best of care may plant
other trees between the

apples as fillers. The
more diverse the kinds
of trees which are

planted together, the
more difficult it is to

give the proper care
to each. Some of the
shorter-lived varieties

of apples make excel-

lent fillers in the apple
orchard; and in special
cases dwarf apples may
be used.

Although it should
be the general purpose
to till the apple or-

chard throughout its

life, whenever the trees

seem to be growing
too rapidly, the planta-
tion may be seeded
down for a time. That

is, tillage is the general practice; seeding down and
sod-mulching are the special practices. For the first

few years, annual crops may be grown in the apple
orchard; but every year
a more open space
should be left about
the trees. As often as the
land becomes crusted
it sho uld be tilled.
On strong lands which
are well handled, it is

rarely necessary to apply
concentrated fertilizers

until the trees are old

enough to bear. What
fertilizers are then

needed, and how much
to apply, are to be deter-
mined by the behavior
of the trees. If the trees

are making insufficient

growth, and the foliage
244. Ben Davis. ( x M) lacks color, one or all of

three things may be the
trouble: the trees may need water; they
may be suffering from insects or disease;

they may lack nitrogen. If it is thought

247. Gano. (XH)

that they lack nitrogen, this material may be supplied
in the form of nitrate of soda, sulfate of ammonia, or
the unburned animal substances, as blood and tankage.Two to three hundred
pounds to the acre of the
nitrate of soda or sulfate of
ammonia are liberal applica-
tions on well-tilled lands.
If the trees are making
vigorous growth, the prob-
ability is that they are not
in need of more nitrogen.
Potash and phosphoric acid

may then be applied. Three
hundred pounds of muriate
of potash, or other concen-
trated material, should be
sufficient for an acre, under

ordinary conditions. As a
rule, all orchards in full

bearing should have a
liberal annual application of fertilizing materials. In
the East, apple trees should be in profitable bearing at
twelve years from planting, and should continue for

thirty years. In recent years, lime has been applied in

many cases with good
results, about 1,000
pounds to the acre

every four or five years.
The two staple ene-

mies of the apple are
the apple-worm (the
larva of the codlin-

moth), and the apple-
scab. These are
readily held in check

by spraying, with
arsenical poisons for
the worm, and with
lime - sulfur or bor-
deaux mixture for the
scab. See Spraying.
Spraying for the worm
should be performed
as soon as the last

petals fall; for the scab
as soon as the buds
are well burst. In

badly infected regions
and on very susceptible
varieties, it may be
necessary to spray first

245. Blue Pearmain. (XJs) 246. Esopus (Spitzenberg). (XJs) 249. Grimes.
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250. Hubbardston. (X'/t)

for the scab before the buds swell. Since there are

insects (as canker-worms, case-bearers, bud-moth)
that appear before the flowers open, it is advisable to

add arsenical poison to
the fungicide at the

early spraying. The
number of times to

spray depends on the

thoroughness of the

work, the pests to be

combated, and the sea-

son; but it is a good
rule to expect to spray
with the combined

fungicide and insecti-

cide mixture when the
buds burst, and again
when the petals have
fallen. In the plains

country, less spraying
may be necessary for

the fungous diseases.

The apple commonly
bears on spurs. The

fruit -bud is dis-

tinguished by its

greater size (usu-

ally somewhat
thicker than its

branch), its greater
width in propor-
tion to its length,
and more conspicu-
ous pubescence. It

is also distinguished

by its position. A
fruit-bud is shown
in Fig. 239. A fruit-

scar is shown near
the base of the

branch. If this fruit

was borne in 1912,
the side branch

grew in 1913 from
a bud which came
into existence in

1912. If we go back
to the spring of

1912, the matter
can be made
plain. A clus-

ter of flow-

ers appeared.
One flower

set a fruit

254. Rome Beauty. ( X Yt)

(Fig. 240). This apple is at the end of the branchlet

or spur. The spur cannot increase in length in the same
axis. Therefore, a bud appears on the side (Fig. 241).
The fruit absorbs the

energies of the spur.
There is little nourishment
left for the bud. The bud
awaits its opportunity;
the following year it grows
into a branchlet and
makes a fruit-bud at its

end (Fig. 239) ;
and thereby

there arises an alternation

in fruit-bearing, although
not all alternating in fruit-

bearing may be attributed

to this cause. The differ-

ence between fruit-buds

and leaf-buds becomes ap-

parent when the buds
burst (Fig. 242).
The apple is budded

or root-grafted on com-
mon apple seedlings.
These seedlings are usu-

ally grown from seeds se-

cured from cider mills.

In the East, budded trees

are preferred. In the

upper Mississippi Valley,

root-grafted trees are pre-

ferred, largely because
own-rooted trees of known
hardiness can be secured.

In Russia, seedlings of

Pyrus baccate are used as
stocks. They prevent
root-killing, and give ear-

lier fruit-bearing. Apple
trees are usually planted
when two or three years
old.

Apples are dwarfed by
working them on various
kinds of Paradise and
Doucin stocks. These
stocks are merely natu-

rally dwarf forms of the
common apple, and which,
in some remote time, have
originated probably from
seeds. Dwarf apples are
much grown in Europe,
where small-area cultiva-

tion and wall-training are
256. Stayman (Winesap).

(XH)

255. Wealthy. (XJi)

252. Northern Spy. (XK) 253. Rhode Island Greening. (XJi) 257. York Imperial. (XM)
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258. Tompkins King, the flat or oblate

American apple. ( X H)

common, but they are little known in America, and,
because of economic conditions, are usually not profit-

able here. See

Dwarfing.

Varieties.

The varieties of

apple trees actu-

ally on sale in

North America in

any year are not
far from 1,000
kinds. Each great

geographical area
has varieties that
are particularly

adapted to it. In
the northern Mis-

sissippi Valley,
there are few of

the eastern-states apples that thrive. Varieties have
been introduced from Russia with the expectation that

they will be adapted to the region; but more is to

be expected of their progeny than of themselves.
Varieties of local

origin, coming from
various stem types,
are now providing
that region with

satisfactory apples.
In the selection of

varieties, one should
be guided by this

adaptation to the

region, and by the

purpose for which the
fruit is designed to be

grown. Consult the rec-

ommended lists of the

state horticultural so-

cieties; ask persons who
have had experience in

the given region; write

to the experiment sta-

tion; enquire at the

markets. The leading
commercial varieties in North America are Golden

Russet (N. Y.), Red Astrachan, Baldwin (Fig. 243),

Ben Davis (Fig. 244), Blue Pearmain (Fig. 245),

Oldenburg (Duchess of), Esopus (Spitzenberg) (Fig.

246), Fameuse, Gano (Fig. 247), Black Gilliflpwer (Fig.

248), Gravenstein, Grimes

(Fig. 249), Hubbardston

(Fig. 250) , Rails, Jonathan,

Tompkins King, Mclntosh,

o
259. The oblate and spherical forms

of apple.

260. The conical and ovoid forms
of apple.

Missouri (Pippin), Newtown (Albemarle) (Fig. 251),
Northern Spy (Fig. 252), Peck (Pleasant), Fennock,
Rhode Island Greening (Fig. 253), Rome Beauty (Fig.

254), Shockley, Twenty Ounce, Wealthy (Fig. 255),
Willow (Twig), Winesap and Stayman Winesap (Fig.

256), Wolf River,
Yellow Bellflower.

York Imperial
(Fig. 257), King
(Fig. 258). Bald-
win and Ben Da-
vis, the former of

secondary quality
and the latter of

worse, hold the 261. Lady, a small dessert apple.

supremacy in

American market apples. The apples of the eastern

and central country tend toward flattened or oblate

shape (Figs. 258-9). The typical form of the so-called

long or conical American apple may be seen in Fig. 260.

Many odd and unusual varieties are grown for dessert,
one of which is shown in Fig. 261.

Monuments or markers have been erected to a few
of the most noted varieties of apples. Fig. 262 shows
the monument erected in Wilmington, near Lowell,

Mass., in 1895, to the Baldwin, with the following

inscription:

THIS PILLAB ERECTED IN 1895
BY THE

RUMFORD HISTORICAL ASSOCIATION
Incorporated April 28, 1877

Marks the estate where in 1793 Samuel Thompson, Esq.,
while locating the line of the Middlesex Canal, discovered

the first Pecker apple tree. Later named the

BALDWIN

The first tablet in New York state in memory of

any apple was erected in the town of Camillus, Onon-

daga County, on the original site of the Primate apple
tree (Fig. 263). John T. Roberts, Syracuse, X. Y.,

on September 11, 1903, caused a bronze tablet to be
erected there. On this tablet is the following

inscription:

On this farm Calvin D. Bingham, about 1840, produced
the marvellous

PRIMATE APPLE
Named by Charles P. Cowles

GOD'S EARTH IS FULL OF LOVE TO MAN

A second marker was erected in New York in 1912

to the Northern Spy, Kurly
Joe and Melon apples, at

Bloomfield, by the Ontario

StHIFSiffy County Fruit-Growers' Society

F-Ml$K/ (Fjg- 264 ). with the followingWmW tablet:

262. Monument to the Baldwin apple. 263. Tablet to the Primate apple. 264. Northern Spy monument.
(4 ft. high.)
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THE ORIGINAL NORTHERN SPY APPLE TREE
stood about 14 rods south of this spot, in a seedling
orchard planted by Heman Chapin about 1800.

THE EARLY JOE AND MELON APPLES
ALSO ORIGINATED IN THIS ORCHARD

The Mclntosh apple (Mclntosh Red) is commein
orated (Fig. 265) by a monument at Dundela, Dundas
County, Ontario, as follows:

THE ORIGINAL McINTOSH RED APPLE TREE
stood about 20 rods north of this spot. It was one
of a number of seedlings taken from the border
of tin 1

clearings and transplanted by John Mclntosh
in the year 1796.

ERECTED BY POPULAR SUBSCRIPTION 1912.

The history is that John Mclntosh came to Canada
with the United Empire Loyalists. After spending
some time along the frontier, he settled on his home-
stead in the county of Dundas in 1790 at a place later

called Mclntosh's Corners, although that place has
now become extinct and
Dundela has taken its

place. In the year 1796
while clearing some for-

est land, he came upon
a clump of young apple
trees, about twenty in

number. As apples were
at that time a luxury,
the apple trees were left

unharmed, and a few

days after were replanted
in a clearing nearer his

house. Most of the trees

thiived for a few years
but finally died. In 1830

only one tree out of the

twenty remained. As
this apple was unnamed,
Mr. Mclntosh combined
his own name with the

color of the apple and christened it "Mclntosh Red."
From the time it was transplanted, it grew rapidly
and in a few years bore an abundance of fruit the
color and flavor of which attracted the attention of

the earlier settlers. It was situated about fifteen feet

from the house, and when in 1893 the house was
burned, the tree also received its share of the fire and
one side was badly burned. Nevertheless, the other
side continued to bear until 1908. That summer the
leaves began to wilt and the apples to fall off until it

was entirely bare. Thus the old tree which had with-
stood the storm of 112 years was forced at last to sub-
mit to the injuries received from the fire of 1893 (Fig.

266). The wide ciiculation of the Mclntosh apple is

due to his son, the late Allen Mclntosh, who, fully

appreciating the fruit, wished others to enjoy it also

and started propagating by grafting and budding from
the original tree. This has been repeated year after

year since 1836.

The origin of the Wealthy apple, the leading va-

riety of the upper Mississippi Valley, is commemorated
on the monument erected to the memory of Peter M.
Gideon, Excelsior, Minnesota (Fig. 267). The tablet

was unveiled and dedicated with appropriate cere-
monies on the old farmstead, where he passed the last

forty-six years of his life, at 2 o'clock on the afternoon
of Saturday, June 15, 1912. The memorial consists of

a block of granite, raised on a platform of solid con-

crete, surrounded by a chain supported by a number
of black iron posts. On the sloping top of stone is a
bronze tablet bearing this inscription:

265. Monument to the Mclntosh
apple. (5 ft. high.)

by
ift of O. P. Briggs, is dedicated as "Gideon Memorial

This Tablet commemorates Peter M. Gideon
who grew the original

WEALTHY APPLE TREE
from seed on this, his homestead, in 1864.

Erected by the Native Sons of Minnesota, June, 1912.

The triangular piece of ground on which this is

placed containing approximately a half-acre, is sur-

rounded by a chain and post fence. This ground, the

gift of O. P
Park." It lies on
the main traveled

boulevard be-

tween Excelsior

and Minnetonka
Beach, a few
hundred feet
south of the Mani-
tou station on the
electric line.

Special literature.

Several books
devoted wholly to

the apple have

appeared in North
America: Warder,
Apples, 1867;

Todd, Apple Culturist, 1871; Waugh, The American

Apple Orchard, 1908; Burritt, Apple Growing, 1912;
\\ oolverton, Canadian Apple Grower's Guide. For va-

rieties, the two volumes, Beach, Apples of New York,
published by the New York Agricultural Experiment
Station, at Geneva, are invaluable. Consult, also, Vol.

25, Nebraska State Horticultural Society, 1894; The
Apple, a report of the Kansas State Horticultural

Society, 1898. Nearly all the fruit manuals devote

space to the apple. L. H. B.

Apple-growing in the northeastern states.

Although the eastern region (New England, New
York, Pennsylvania) early developed an apple industry,
it had few commercial orchards until near the middle
of the last century. About that time many named
varieties of American origin were disseminated. At
first the product was used largely for the making of

cider. Gradually there arose a demand for fresh fruit,

266. Original Mclntosh apple tree.

267. Monument to Peter M. Gideon and the Wealthy apple.

and as transportation facilities improved and the busi-
ness became more profitable, there was a rapid increase
in the number and size of the orchards. The produc-
tion of apples increased more rapidly than the facilities

for distribution and soon the supply apparently ex-
ceeded the demand. The low prices received in the

following years discouraged the growers from fur-

ther planting. Many growers, being attracted by the
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importance, there is now known to be much greater
latitude in this respect than was generally considered.
In recent years, apples have been successfully and
profitably grown under conditions that formerly were
thought to be very undesirable. This is mentioned here
to show that the proper selection of varieties and the

adoption of special methods of treatment are also

important factors, and that the "fruit-belt" is nob the

only controlling factor.

The accompanying table gives some information
regarding the number of apple trees and the production
of apples in the states under consideration. One column
also shows the relation of the production of the various
states to the total production of the United States:

VARIOUS APPLE STATISTICS FOB THE NORTHEASTERN STATES, ACCORDING TO THB
CENSUS REPORTS FOR 1900 AND 1910.

alluring settlement of the West and others by the oppor-
tunities in the rapidly growing manufacturing centers,
forsook their orchards. Of those who remained, many
cut down the trees to make room for more profitable

crops. The orchards that remained were mostly neg-
lected and many of them may still be found, although
few of them are now profitable. There have been two
or three attempts at reviving the industry and these
mark well-defined epochs of orchard planting.
With the phenomenal amassing of population in the

eastern cities and with the marked improvement in

transportation facilities, there has developed within
the past ten years a remarkable opportunity in the

growing of apples. As a result, enormous areas are

being planted and many
of the old and neglected
orchards are being re-

vived. Many persons from
the cities are being at-

tracted to the cheap lands
in the East and most of

them are planting apple
trees. It is difficult to

ascertain, even in an ap-

proximate way, the num-
ber of trees being planted
in any section. The thir-

teenth census shows that
there are over 7,425,000
apple trees in the eight
states under discussion

that had not reached the

bearing age in 1910, and
there has been much greater activity in tree-planting in

the three subsequent seasons than ever before. Many of

the old orchards, however, are fast passing out of exis-

tence. From the census reports it may be seen that

despite the number of young orchards coming into bear-

ing in the ten-year period, there were 10,488,000 more
trees of the bearing age reported in 1900 than in 1910.

The question of the probability of over-production
immediately arises. Most of the growers are still

optimistic, thinking that for various reasons many of

the orchards will never reach the bearing age and that
with the rapidly growing population, the increasing

opportunities for exporting, the raising of varieties of

better quality, and with better methods of grading and

packing, the supply will not exceed the demand for any
considerable time.

Apple regions.

It is remarkable that the apple industry has reached
its highest development in certain restricted regions.
When pomologists speak of the western New York
fruit-belt or the Champlain Valley district, a fairly
definite area is understood. Usually such districts are

marked by exceptionally favorable soil or climatic

conditions. The conspicuous apple regions of the North-

east, although frequently hundreds of miles apart,

possess about the same set of conditions. This is

especially true within the same parallels of latitude.

The distinctive features of these regions are:

(1) A favorable climate, that insures protection
from extreme temperature, affords sufficient rainfall

in summer, and that furnishes long days and abundant
sunshine throughout the growing season.

(2) A favorable soil, that insures good drainage, ease
of cultivation, and a spacious feeding-ground for the
roots.

(3) A suitable topography, that affords adequate
atmospheric drainage and insures protection from
frosts and freezes. Lands adjacent to large bodies of

water, however, are not necessarily dependent upon
variations in altitude to insure protection from frost.

While favorable soil, climate and topography often

are determining factors and are considerations of great

State



APPLE APPLE 319

the coast in many sections, and on the shores of the

Great Lakes are fairly broad low-lying plateaus. These

areas, with the broad river valleys and their bordering

slopes, are of great importance from a fruit-growing

standpoint.
In a rough way, the lands may be divided into two

main groups. The first embraces the river valleys,

including the valley slopes, and the lower plains adja-

cent to the Great Lakes, and certain areas near the coast.

To this group belong the most conspicuous apple-grow-

ing areas, such as those along the valleys of the Con-

necticut, the Hudson, the St. Lawrence, the Mohawk,
the Susquehanna and other smaller rivers, and the

shores of Lake Erie, Lake Ontario, Lake Champlain
and various inland lakes.

The second group of lands embraces the uplands,

composed usually of more or less rolling land with

innumerable hills, narrow valleys, and great plateaus.
This territory embraces much rough mountainous land

that, is of little value except for forestry. In general, the

upland territory is devoted mainly to diversified farm-

ing. As a rule, only the hardier varieties of apples ars

grown, but in the uplands there are innumerable
areas of restricted dimensions that are well

adapted to the growing of apples in conjunction
with other interests.

In the Kasl apples are extensively grown for

home use and for local market. For this reason

the apple industry is not so centralized as it is

in some other regions, although there are many
large commercial orchards. Many individual

orchards arc small, being on diversified farms.

According to the thirteenth census, the ave-

rage value of farm lands throughout the eight
states is $23.28 per acre. The price recorded
for the states of Pennsylvania, New York,
Massachusetts, Connecticut and Rhode Island

was about the same, averaging $33.92 per acre,

while that for the remaining three states,

Maine, New Hampshire and Vermont was
much lower, averaging $13.31 per acre.

The apple-growing area in the northeastern

states is rapidly extending and comprises much
of the cheaper lands of the territory. In New
England, the area embraces the southern half

of Maine, New Hampshire, and Vermont, pro-
jecting somewhat northward along the west-
ern border of the latter state, and extending south-
ward to include the greater part of Massachusetts,
Connecticut, and Rhode Island. Here the leading
varieties in the older orchards are Baldwin, Rhode
Island Greening, Northern Spy, Roxbury, Ben Davis,
Fameuse, Tolman, Hubbardston, Oldenburg, Red
Astrachan, Bethel, Twenty Ounce, Mclntosh, Yellow

Bellflower, and Wealthy. The later plantings are

mostly of higher quality varieties, including Northern

Spy, Mclntosh, Wealthy, Fall Pippin, Sutton, Wagener,
Red Canada, Esopus (Spitzenberg), Gravenstein, Yel-
low Transparent, Red Astrachan, Fameuse, Tompkins
King, and Williams. The Baldwin, however, continues
to be the most popular variety in New England.

In New York, the main apple-growing section extends

along the south shore of Lake Ontario, but the industry
is rapidly developing in many other parts, including
the Hudson, Champlain, St. Lawrence, and lower
Mohawk valleys, and the lands surrounding the central

lakes. The leading varieties in the bearing orchards
are Baldwin, Rhode Island, Northern Spy, Tompkins
King, Roxbury, Hubbardston, Esopus (Spitzenberg),
Golden Russett, Ben Davis, Tolman, Black Gilliflower,

Twenty Ounce, Swaar, Westfield, Pumpkin Sweet,
Fameuse, Fall Pippin, Yellow Bellflower, Mclntosh,
Wealthy, Oldenburg, Red Astrachan, Jonathan, Yel-
low Newtown, Green Newtown, Maiden Blush, Graven-
stein, Blue Pearmain, Early Harvest, Alexander, and
Yellow Transparent. Many of these varieties are still

being planted, but the tendency is to set fewer varie-

ties and more of the leading commercial sorts.

The apple-growing area in Pennsylvania is limited

largely to the southeastern part of the state. The
industry has reached its highest development in the

Cumberland Valley, especially in Cumberland, Adams
and Franklin counties. Much planting is now being
done along the upper Susquehanna in Luzerne, Lacka-

wanna, and Wyoming counties. In the southwestern

part of the state, Bedford and Somerset counties also

have many commercial orchards. Southern Pennsyl-
vania has a longer growing season than New York and
New England and this is plainly shown by the nature

of the varieties most commonly grown. The older

orchards are composed mainly of York Imperial, Bald-

win and Northern Spy, but the newer plantings are

mostly Stayman Winesap, Mclntosh, Delicious, and
Northern Spy.

Cultural peculiarities.

While there is diversity of opinion regarding cul-

tural methods, the common practice embraces a sys-

268. Apple orchard at bearing age, as seen in the northeastern states.

tern of clean culture with cover-crops. In some regions,

especially on the heavier soils, it has been found that
this treatment, if practised year after year, produces
too much growth. In such cases, the cover-crop, in-

stead of being turned under, is allowed to stand till

about June, when it is cut and allowed to remain on the
surface as a mulch. In New England, clover is most
commonly used as a cover-crop. In New York and
Pennsylvania, various crops are used for the purpose;
among these the most common are clover, vetch, rye,

buckwheat, turnips, cowpeas, and soybeans. Some
growers in various parts have secured good results
from growing their trees in sod, mowing the grass and
leaving it as a mulch. The success of this method
depends largely on the quantity of herbage that can
be grown in the orchard. If the orchard does not pro-
duce enough, it must be supplemented with some form
of coarse material from other sources. A system
of this kind may be very satisfactorily employed
in various parts of Pennsylvania, New York and New
England, where there is much land that, although well

adapted to apple-growing, is oftentimes too steep for

cultivation.

As a rule, chemical fertilizers are used in the orchard.
Since the supply of humus may be maintained in the
orchard by the use of cover-crops, most growers prefer
to use the available stable manure for crops like corn,
hay, or vegetables, that are not so easily adapted to

cover-crop treatment. Stable manure, however, is
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often used in sod orchards to supply additional mulch
as well as the elements of plant-food. Many growers are

coming to realize that the apple tree does not require
heavy applications of fertilizers. More important than
fertilizers is moisture supply, and this is maintained by
increasing the humus and by cultivation. Very few

growers are applying much nitrogen, depending upon
leguminous cover-crops to keep up the supply. As a
source of phosphoric acid, raw ground bone is the most
common material. In recent years, very large quan-
tities of basic slag have been used, 600 to 800 pounds
per acre usually being applied. Potash is usually ap-
plied in the muriate form, but some growers prefer to
use the sulfate of potash. Recently, growers have
realized the necessity for applying lime, and this is

being used largely in the form of ground limestone.
There is a growing feeling that in the past young

trees have been pruned too severely. Progressive
growers think that the young apple tree should not be

pruned very severely during the dormant season. With
this is associated the idea that when much pruning is

necessary, some of it, at least, should be performed in

the growing season. This practice tends to bring the

269. Harvest time in the apple orchard.

trees into bearing earlier and to make better-shaped
trees. Summer pruning, when employed, is usually
performed about July 1 or just before growth ceases.

Mature trees tend to overbear, and pruning them in

the dormant season is the rule.

A striking feature in the work of renovating old
orchards is the severity with which many of the trees

are pruned. High-headed trees, especially those that
are very weak, are cut back to mere stubs on which the

growth of water-sprouts is encouraged. From these

sprouts new heads are formed. Trees treated in this

way often produce fair crops of fruit, when properly
trained, the fourth or fifth year following the treat-

ment. Other trees that are in better shape to start

with, are dealt with less severely, only the higher
branches being removed and the remaining ones short-

ened in.

Spraying practices are about the same throughout
the various regions of the Northeast. The concentrated
lime-sulfur wash, either prepared or home-made, has
become the standard remedy for scale. In some sec-

tions and especially for use on old apple trees, the mis-
cible oils are preferred. For the various fungous trou-

bles, of which scab, black-rot, rust and sooty-blotch
are the most conspicuous, a weak lime-sulfur prepara-
tion is generally employed. Applications are usually
made just before the blossoms open, again after the

petals fall, and one or two later applications at intervals

of three or four weeks. Arsenate of lead is usually
added for the control of insects. In New England,
the lime-sulfur as a summer spray has not given satis-

faction, and the tendency is to use regular bordeaux

mixture for the first application and a very weak
bordeaux for the subsequent treatments. With most
varieties, and under ordinary conditions, the one appli-
cation is sufficient to control the various diseases. One
or two applications of arsenate of lead, either with or
without bordeaux, is usually applied after the blossoms
have fallen.

The practice of thinning apples is becoming somewhat
general among the commercial growers of New England
and in most sections of New York and Pennsylvania.
The work is usually performed about July 1, er just after
the so-called "June drop." In some sections in western
New York, where the evaporating trade takes the

greater part of the crop, the practice is almost unknown.

Marketing.

The apple crop in general farming districts is mostly
disposed of within the limits of the territory and usually
in the local market. The more extensive growers, how-
ever, ship large quantities to the eastern cities, and
varying quantities, depending upon the supply, are

exported. Progress in grading and packing has been

slow, chiefly because of lack of necessity. There is

great demand in the manufacturing centers for a
medium grade of fruit and in such places it has
not paid to increase the price of apples by fancy
grading and packing. Some growers, even at the

present time, say that they make as much from their

lower grades as from their higher grades. This ap-
plies especially to sections where peddlers come to

the orchard, take the fruit away and bring the
barrels back. The enormous number of varieties

has also affected progress in the way of improved
methods. Methods of packing and selling are very
diverse. The barrel still remains the most popular
package, although the box is being largely used. In
the vicinity of the large cities and towns, special

packages are used for the retail trade. Around
Boston, a slatted bushel box is in common use. In

Connecticut, the common Jersey peach basket is

largely used, with a growing tendency toward the

climax basket. Near Philadelphia, the familiar

hamper is still in use. The box package as used in

the West has been adopted by many growers in New
York and in northern New England. In Connecticut,
there is a movement to adopt a distinctive package,
like the climax basket, for the fancy retail trade and
to continue to use the barrel for the general crop.

C. D. JARVIS.

The apple in Canada.

Apples have been cultivated in Canada for about 300

years. In the early part of the seventeenth century,
the French settlers brought with them seeds and trees

to the banks of the St. Lawrence River, along which

the first settlements were made. In that part of Canada
which in the French regime was known as Acadia, now
the province of Nova Scotia, apple trees were planted

early in the seventeenth century also. Trees were top-

grafted in Nova Scotia as early as 1764, and some of

these old trees are still alive. On account of poor

transportation facilities in Canada until comparatively
recent years, the development of apple-growing was

slow for a long time and it has been only during the

past fifty or sixty years that a rapid growth in the

industry has taken place. Now, however, the pro-

duction of apples is large and is increasing very fast.

In 1911 the number of bushels of apples grown in Can-
ada was estimated at 10,384,985.

Regions.

The area in Canada over which apples can be grown
is very large. In the provinces of Ontario and Quebec,
there is a belt of about 700 miles in length, where

apple trees can be successfully grown, while in the prov-
ince of Ontario alone the best winter apples can be
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grown over an area of about 350 miles long by 30 to 150

miles in width. Over this great winter-apple area, which

may be roughly divided into, first: that part bordering
cm Lake Ontario and extending for 30 and more miles

inland; second, that bordering Lake Huron and for

.-rver.il miles back; and third, the southwestern part of

Ontario, the Northern Spy, Baldwin, Tompkins King
and Rhode Island Greening are the predominant win-

ter varieties of the better class.

Nova Scotia has long been noted for its winter

apples, which ship and keep well. The most favored

parts are the Annapolis and Cornwallis valleys, which

have a total length of about 100 miles and vary in width

from 6 to 11 miles. Here apples of British or European
origin, such as Blenheim, Ribston, Gravenstein, Cox
Orange Pippin, and Yellow Bellflower do particularly
well. But it is being found that winter apples can be

rown successfully along the southeastern part of Nova
cotia, and a large area will no doubt be eventually

planted to apple trees there. In the northern part of

NDVU Scotia, the hardier apples, including some winter

varieties, do well. Prince Edward Island, the smallest

province in Canada, produces excellent apples, and here

may be found, perhaps, the longest-keeping fruit in

Canada of the varieties grown, due no doubt to the

cool autumn. The season is somewhat short for some
of the latest-maturing varieties. The province of New
Brunswick has for a long time shown its adaptability
for apple-culture, and in this province some of the

highest-colored and best-flavored apples are grown.
The climate over a large part of New Brunswick is

much the same as the southern part of the province of

Quebec and eastern and central Ontario, and over this

great area such apples as Wealthy, Fameuse, Mclntosh,
Alexander, Wolf River and others are grown to great
perfection.

In the far West, British Columbia has many districts

and valleys well suited for summer, autumn and winter
varieties of apples, but some varieties do better in one
district than in another. At present the three most
important parts are, first, that comprising the damp
climate of the lower mainland near the coast, and Van-
couver Island; second, the dry interior country where
irrigation is, as a rule, necessary, including the Okana-
gan and other valleys; and third, the Kootenays, East
and West, the Salmon Arm, and other districts where
irrigation is in most places unnecessary. Many valleys
farther north than the present commercial orchards
extend are being found suitable for apple-culture.

In the prairie provinces of Manitoba, Saskatchewan
and Alberta, few apples have as yet been grown, but it

is thought that before long some parts of these prov-
inces will be producing large quantities of apples. In
southern Manitoba the Russian varieties of apples are

succeeding well in places where cared for, and consider-
able quantities of fruit have been obtained there. The
chief causes of failure in the prairie provinces appear
to be, first, too late growth, preventing proper ripening
of the wood, and due, we believe, to the rich soil with
its large percentage of available nitrogen; second, to

the drying out of the trees in winter on account of their

being exposed to dry and very cold winds for a long
period; and third, on account of early growth in spring
followed by hard frosts. All of these causes of failure

may in a large degree be overcome by planting the
hardiest varieties in well-drained, light soil, protecting
them from winds in winter by means of windbreaks,
and choosing exposures where growth will not start

early. In the wooded country in northern Saskatchewan
and Alberta, where the springs are cooler and where
there is natural protection, it is thought that ultimately
larut- quantities of apples will be grown. At present
crab-apples are being grown in a number of places and
also the small hybrid apples originated by William
Saundcrs.
The farthest north that apples have been grown in
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Canada east of the Rocky Mountains, of which we have
a record, is at Fort Vermilion, Peace River, in latitude

56, where, in 1910, fruit was grown of the hybrid apples
referred to.

Varieties of apples recommended for different parts of
Canada.

ONTARIO (districts bordering Lake Ontario and Lake Huron,
and southwestern Ontario): Summer Red Astrachan, Oldenburg.
Fall Gravenstein, Wealthy, Alexander, Mclntosh, Fameuse,
Blenheim. Winter Tompkins King, Rhode Island Greening, Bald-
win, Northern Spy, Cranberry, Stark.

NOVA SCOTIA (Annapolis, Cornwallis, and adjacent valleys):
Summer Red Astrachan, Oldenburg. Fall <iravenstein, Wealthy,
Blenheim, Ribston. Winter Tompkins King, Yellow Bellflower,
Wagener, Cox Orange Pippin, Rhode Island Greening, Stark,
Northern Spy, American Golden Russet, Fallawater, Roxbury
Russet (Nonpareil), and Ben Davis.

NOVA SCOTIA (northern and colder parts) NEW BRUNSWICK,
QUEBEC (except coldest parts), EASTERN AND CENTRAL ONTARIO:
Summer Transparent, Lowland Raspberry, Oldenburg. Fall

St. Lawrence, Wealthy, Dudley, Alexander, McMahon. Winter

Mclntosh, Fameuse, Wolf River, Bethel, Milwaukee.

PRINCE EDWARD ISLAND: Summer Transparent, Oldenburg.
Fall Wealthy, Dudley, Gravenstein (whick keeps well into winter

here). Winter Alexander, Wolf River, Mclntosh, Stark. Such
varieties as Blenheim, Ribston, Tompkins King, Northern Spy,
and many others can be grown on Pnnce Edward Island, but are

not so reliable for commercial purposes.
BRITISH COLUMBIA (lower mainland, Vancouver Island 1 :

Yellow Transparent, Oldenburg, Gravenstein, Wealthy, Tompkins
King, Grimes. For irrigated districts of Southern British Columbia:
Transparent, Red Astrachan, Oldenburg, Wealthy, Mclntosh, Jona-
than, Wagener, Rome Beauty, and in addition for the most favored

parts, Esopus, Yellow New-town, and Winesap. Other temperate
parts where irrigation, if practised, is not general, including the

Kootenays, Salmon Arm, and Armstrong district: Yellow Trans-

parent, Oldenburg, Gravenstein, Wealthy, Mclntosh, Jonathan,
Wagener, Grimes and Northern Spy.

Hardiest varieties for coldest parts of Canada: Summer to

Autumn Blushed Calyille, Lowland Raspberry, Oldenberg, Char-
lamoff. Autumn to Winter Antonovka, Wealthy, Hibernal, Mc-
Mahon, Longfield, and Patten. Crab-applfs Whitney, Virginia
Martha, Transcendent, Hyslop and the small hybrid apples origi-

nated by Wm. Saunders.

Up to comparatively recent years, Canada had

depended mainly on the other parts of the world for

varieties to plant, but some excellent apples of Cana-
dian origin are now in commerce, such as Fameuse,
Mclntosh, St. Lawrence, and Baxter. Within the past
twenty years under the direction of the Dominion
Government, many new varieties have been originated
with a view to furnishing suitable kinds for the

prairie provinces, and secondly to obtain apples of the
best color and quality which would succeed over a
wider range than those on the market at present. The
results so far have been very promising.

General outlook.

Canadians are fully alive to the importance of prac-
tising the best methods of apple-culture, and in those

parts of the Dominion where the industry is an impor-
tant one, the methods employed and culture given are

equal to those in other countries.
The cooperative movement is strong in Canada, and

there are many cooperative associations for the buying
of horticultural supplies and for the marketing of fruit.

There has been an Act in force in Canada since 1899 by
which Dominion inspectors may examine fruit packed
in closed packages before shipment in any part of
Canada. The Act empowers the inspectors to mark the

package "Falsely Marked" if the fruit within the pack-
age is not of the grade or quality indicated by the marks
outside, and the person who packs the fruit and marks
the package is liable to a fine.

There is a minimum standard or legal barrel of 96
Imperial quarts for apples throughout Canada, and a
uniform box of 10x11x20 inches, inside measure-
ments. The barrel is still the popular package in eastern

Canada, although the use of the box is steadily increas-

ing. In British Columbia, however, the box is used
practically altogether.
The outlook for apple-growing in Canada is bright.

The market for Canadian apples appears to be
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unlimited, if the fruit is well packed and properly dis-

tributed, and the quantity of apples that Canada is able
to produce is enormous. For further information, see
British North America, Horticulture in.

W. T. MACOUN.
The apple in the southern Alleghany Mountain

region. Fig. 270.

With respect to climatic conditiens, the Alleghany
region presents the widest range of extremes within
short distances in eastern North America. Extending
through nearly seven degrees of north latitude, its great

270. The Alleghany apple region.

valleys, plateaus, detached hills and long ridges vary in
elevation from 500 to more than 4,000 feet above sea-

level, presenting in their varied slopes almost every
angle of exposure to the sun. Correspondingly varied
soils occur also, often in close proximity, so that within
short distances, combinations of soil and climatic con-
ditions adapted to more widely differing types of plants
are found than elsewhere in the humid regions of the
United States. The extreme contrasts occur in western
North Carolina, where in the sheltered valleys and
thermal belts of the eastern slopes of the Blue Ridge,
the fig and the European grape are grown with a fair

degree of success within a few miles of higher lands well

adapted to a wide range of winter apples.
While fewer chronological records have been pre-

served of the earlier history of apple-culture in this

region than is true of some of the more northern apple
districts, it is evident from scattered references that in

Borne localities in Virginia and North Carolina, rather

systematic culture of this fruit was undertaken in a
small way at a very early date.

It is known that as early as 1686 there was one apple
orchard of 2,500 trees in Virginia, mostly grafted, and
that by the close of the seventeenth century, few plan-
tations in that state were without orchards. In these,
the apple was the leading fruit along with the peach,
the pear, the plum, the quince and some others. As
early as 1773 Thomas Jefferson recorded in his "Gar-
den Book" the grafting of "Newtown Pippin" in Albe-
marle County, Virginia, and in 1778 the planting of
these grafted trees on his Monticello estate. This

Variety had apparently reached that section from the

vicinity of Philadelphia as early as 1755 in the form of
cions brought in the saddle-bags of Dr. Thomas Walker,
the commissary officer of the Virginia troops in Brad-
dock's army, when he returned after the disastrous
defeat of that year. (See Bulletin 5, Division of Pomol-
ogy, U. S. Department of Agriculture, p. 360.-1898.)
But if written records were entirely lacking, the large

size and evident age of the surviving trees about farm
dwellings, and the abundant distribution of seedling
apple trees of great age and large size at the present
time would sufficiently establish the fact of early intro-
duction and the general adaptability of the conditions
to the requirements of the apple. The late T. K.
Bruner, of North Carolina, cites an example of an

orchard in Haywood County in that state in which,
though never cultivated, a hundred trees had attained
a size of full 3 feet in diameter of trunk, the largest
having a girth of 11 feet and 9 inches. While these

exceptionally large trees are usually found in the lower
slopes or in mountain coves where the wash from the
mountainsides above brings to them the moisture and
fertility of considerable areas of land, many unoccupied
benches and gradual slopes exist where such soil

conditions could be approximately duplicated by the
orchardist.

Varieties of the Alleghany region.

While less attention has probably been givon in this

region to the systematic study of the seedling fruits
that have originated there than in most of the earlier
settled parts of the country, upwards of fifty varie-
ties of the 319 included in the last catalogue of fruits
of the American Pomological Society are traceable to
this region. These include such commercially impor-
tant varieties as Ben Davis, Grimes' Golden, Kinnard,
Paragon and Willow, together with such highly
esteemed home-use sorts as Bonum, Buckingham,

Gilpin, Pilot, Red June, Shockley, Summer King, Terry
and Virginia Beauty. R. L. Watts, working in Tennes-
see, and C. C. Newman, in South Carolina and Georgia,
have made a beginning in the canvass of the region for

valuable seedlings in connection with their experiment-
station work, but this region undoubtedly remains at
the present time the most promising field in America
for the searcher after promising new varieties of apples.
As in most of the earlier settled parts of the country,

commercial development of orchards in this region is

comparatively recent. The first plantings were solely
for home-supply. Later, small orchards were planted
for the production of sun-dried apples, cider, apple-
brandy and similar

products
in a commercial way,

rather than for the sale of the fresh fruit on any exten-
sive scale. So long as these uses determined the selec-

tion of trees for planting, little attention was paid to

varieties, or, in fact, to the perpetuation of varieties at

all; hence the numerous small seedling orchards per-

sisting throughout the less accessible portions of the

region at the present time. Gradually, in certain locali-

ties, the quality of fruit produced gave the more dur-
able winter varieties a money value for marketing by
wagon, river-boat or railroad to more distant markets.
The longer-keeping Winesap and other winter apples
of Tennessee found profitable wagon-market demand
in the lower valleys of Alabama and Georgia where this

271. A mountain orchard, Virginia.

fruit did not succeed. The Willow, Gilpin and Bentley
of the northern Panhandle of West Virginia found eager

buyers when transported by boat down the Ohio and

Mississippi Rivers as far as New Orleans. The Yellow

Newtown, rechristened Albemarle Pippin in the county
of that name (under the impression that it was a dis-
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tinct sort) found its way from Virginia by railroad to

the eastern seaboard cities and at an early date moved
across the Atlantic in considerable quantities, where
its durability and fine dessert quality created an active

demand at prices that yielded a good profit to the

grower.

Erlent of the planting.

Gradually commercial orcharding has been differen-

tiated from ordinary farm fruit-growing and a consider-

able number of farms have become distinctively orchard
farms on which the apple is the main crop, with merely
such cereals and forage crops as can be grown without

interfering with the essential orchard operations, such
as orchard cultivation, spraying, harvesting, and the
like.

Most of the systematically planted and cared for

orchards are under thirty years of age and a large pro-

portion of the acreage in these has been planted since

1900. Accurate statistical information regarding the

acreage or number of trees of orchard fruits in the
1'nit.ed States is lacking, and this is peculiarly true of

those regions in which, because of varying topography
and the resulting eccentricities of climate and varia-

tions in soil, the orchard areas vary greatly in size and
form, as is true of mucli of this region. Outside of the
Great Valley of Virginia, and Tennessee, and those

portions of the Piedmont region of Virginia that are

adapted to orcharding, most of the best orchard sites

occur as coves, benches or broken slopes, possessing at
tin- same time suitable depth and character of soil, and
adequate atmospheric drainage. (Figs. 271, 272.) Some
of the best orchards are strung out along the lower

slopes, varying in width in accordance with particular
soil t3'pes. This is especially true of the "pippin
orchards" in the Blue Ridge district of Virginia and
North Carolina where certain particular combinations
of soil and slope are considered important for the
Yellow Newt-own.
The following summary of the number of trees, both

bearing and non-bearing, and of yield and value of crop
in the eight states comprised in the region, is compiled
from the advance sheets of the census of 1910:

APPLE IN SOUTHEASTERN UNITED STATES, CENSUS OF 1910.

ripening and therefore shortened the storage durability
of the fruit; relatively long hauls from orchards to rail-

road station over rough roads resulted in much bruising
and, by prolonging the exposure of the fruit to the

weather, still further impaired its keeping quality. The
development of efficient remedies and spraying equip-
ment, and the improvement in methods of handling
the fruit, coupled with the marked improvement in

roads that has been accomplished in many sections is

rapidly changing this. The railroads also, in recognition
of the need have accelerated and improved their ser-
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planter should avoid unless it is overbalanced by other important
advantages. As roads are improved, the practical distance will

increase.

Several of the State Experiment Stations, as well as
the United States Department of Agriculture and the
North Carolina Department of Agriculture, have pub-
lished bulletins bearing on different phases of apple-
orcharding, especially Maryland, Virginia, West Vir-

ginia, Tennessee, and South Carolina.

WM. A. TAYLOB.

The apple in mid-continental or plains
districts.

In that vast region of the interior of the United States
which lies between the Great Lakes, Ohio, Kentucky,
and Tennessee on the east and the Rocky Mountain
states on the west, the Canadian boundary on the

273. The mid-continental corn-belt, in which the apple is the leading fruit; and the Wisconsin
drift, on which the Ben Davis family is not at its best.

north and the Gulf states on the south, the leading fruit

is the apple. This mid-continental territory includes
the greater part of that exceptionally rich agricul-
tural region which has come to be known as the corn-
belt of America. (Fig. 273.) It extends also into the
northern wheat-belt of the Upper Mississippi Valley
plains and into the wheat and livestock country of the
Great Plains Plateau of Oklahoma, Kansas, Nebraska,
and the Dakotas.

Geography.

The topography may be indicated in a very general
way by the statement that this region takes in the

Upper Mississippi Valley plains, a large part of the
Great Plains Plateau, and all of that more limited area
known as the Ozark Plateau. Its great river valleys are
those of the Ohio, Mississippi, Missouri, Arkansas, and
Red. A limited area in Minnesota and the Dakotas lies

in the valley of the Red River of the North and a rather
narrow strip along the northeast boundary lies in the
basin of the Great Lakes.
The larger part of this mid-continental district, as

outlined, has an elevation of 500 feet to 2,000 feet
above sea-level. The southwest point of Indiana,
southern Illinois, southeastern Missouri, and eastern
Arkansas have an elevation of less than 500 feet. The
remainder of Indiana and Illinois, much of Missouri,
and a portion of southern and eastern Iowa lie between
500 feet and 1,000 feet elevation. The range of eleva-
tion of 1,000 to 2,000 feet takes in the remaining parts
of Iowa, most of Minnesota, and the eastern part of
the Dakotas, Nebraska, Kansas, Oklahoma, and the
Ozarks. The remainder lies to the west in the Great
Plains Plateau at an elevation above 2,000 feet.

In the more northern and western districts of this

region, there is little or no commercial orcharding.
Only in their more favored
localities are apples produced
at all, and the lists are re-

stricted to the hardier varie-
ties. This is because the re-

curring extremes of tempera-
ture and of drought make the
environment unfavorable to
the apple, at least during
critical periods. But through-
out the states of the corn-belt,
the apple is very generally
grown for home use and certain

sections show a notable de-

velopment of commercial or-

charding (Figs. 274, 275). In

fact, the most extensive indi-

vidual apple orchards known
are found in parts of Arkansas,
Missouri, Kansas, and Illinois,
some of them being several

hundred acres in extent.

Orchards well located and

rightly managed are proving to

be profitable in different sec-

tions of the corn-belt states.

With the rapid growth of the
United States in population and

wealth, must come a corres-

ponding increase in the home-
market demand for good apples
at remunerative prices. This,
with the improvement and ex-

tension of storage and trans-

portation facilities and the con-

temporaneous expansion of our

foreign trade, tends to make the

outlook encouraging for the

apple-growing industry in this

region. The more general adop-
tion of up-to-date methods of marketing and of orchard

management will help to put the industry on a more
stable basis, and gradually to enlarge it and extend it.

Rank in apple-production.

According to the United States census reports of

1910, approximately 40 per cent of the bearing apple
trees of the United States is found in the territory
above outlined, together with 33 per cent of the young
trees not yet of bearing age. In the census year of

1909, it produced approximately one-fourth of the

apple crop of the entire United States.

Following is a list based on United States census

reports, which indicates something of the relative stand-

ing. For comparison they are also ranked as to their

averages in apple-crop production for 1905, 1907, and

1909, combined on the basis of the crop reports pub-
lished in the American Agriculturist Yearbook :
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RANK OP MID-CONTINENTAL STATES IN YIELD OP
APPLES. Fig. 274.
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Status of the apple industry in the mid-continental states.

Wisconsin. Apples are grown mostly in small

plantings about homesteads. The crop is important
chiefly in supplying the home and the local markets
with summer and fall fruit. The varieties are those of

the Wealthy belt.

Minnesota. Apple-growing is chiefly confined to the

southeastern quarter of the state, although crab-apples
and the very hardiest apples are being planted in other

sections. From Minneapolis southward to the Iowa

line, many farm orchards are found and some com-
mercial plantings. Heretofore, these have seldom pro-
duced enough fruit to supply the local demand at any
time and then for a brief period only. However, apple-

production is gradually increasing in the state and

apple-planting is being slowly extended. It will doubt-

less assume greater proportions as late-keeping varie-

ties are developed which are hardy and desirable.

North Dakota. This state raises but very few apples
or crab-apples and those only of the kinds most resistant

to cold and drought. It ranks next to the bottom of

the list in apple-production among the states of the

Union.

South Dakota. Apples are produced in very limited

quantities and chiefly near the Missouri River in the

southeast corner of the state and in the Black Hills

district. The varieties are those of the northern section

of the Wealthy belt. The recommended list of the State

Horticultural Society includes: Northern District-

first degree of hardiness Hibernal, Oldenburg
(Duchess) ;

second degree of hardiness Patten (Green-

ing), Anisim, Wealthy. Southern District in addition

to the above Northwestern Greening, Malinda, and,
in favorable locations, Ben Davis. Planting increases

slowly.
Nebraska. Apples are grown in the eastern third of

the state and under irrigation in some places farther

west. It has some important commercial orchards, the

majority of them being in the southeastern part of the

state and within three counties of the Missouri River.

The northern third of the state grows the varieties com-
mon to the Wealthy belt. In the southern two-thirds

are grown the Ben Davis and its kin and also Winesap,
Grimes, Arkansas or Mammoth Black Twig, Jonathan,
Missouri (Pippin), Willow (Twig) and others of the Ben
Davis associates. Planting is not active, but growers are

beginning to take a more lively interest in modern
methods of orchard management.

Iowa. In the amount of crop produced, Iowa was
ranked sixth in the Union by the 1910 census, but often

it drops as low as the eighteenth or nineteenth place.

The greater proportion of the crop is grown in home
orchards and goes to supply home and local market

demands, but in the aggregate there is a considerable

number of commercial orchards. These are found in

all parts of the state. They are sparsely scattered in

the north and gradually increase in number to the

southward, being most abundant in the south tier of

counties. The most important commercial apple dis-

trict includes the counties bordering the Missouri

River in southwestern Iowa. Here Grimes and Jonathan
of superior quality are grown. Northern Iowa grows the

varieties of the Wealthy belt. The southern Iowa list

is almost identical with that given for southeastern

Nebraska. Planting is not active. Modern methods
of management are being adopted by a few of the more

progressive growers but most orchards suffer from

neglect.
Illinois. At present, Illinois takes second rank in

'apple-production among the mid-continental states,

being surpassed by Missouri only. Northern Illinois,

like Wisconsin, grows apples chiefly for home use and
the varieties are those of the southern area of the

Wealthy belt. Central and southern Illinois contain

altogether many large commercial apple orchards. In

good-crop years, they produce in the aggregate large

quantities of winter apples, including Ben Davis, Blaek
Ben Davis, Gano, Arkansas or Mammoth Black Twig,
Winesap, Jonathan, Grimes, Missouri, Willow, Rails,

and several other varieties commonly found in the

Ben Davis belt. Winter injury and late spring
freezes have often seriously diminished the general

crop. Injurious insects together with blight, cankers,

bitter-rot, blotch, scab and other diseases, have also

caused great losses. Clean tillage and other up-to-date
orchard methods would doubtless be more generally

practised if crops were more reliable. Planting is not

very active, although the number of trees of bearing

age is gradually increasing.
Missouri. The 1900 census gave Missouri ninth

rank and the 1910 census gave it fourth rank in apple-

production, but it often falls as low as the sixteenth

place among the states of the Union. On the whole,
it may be regarded as the leading apple state of the mid-
continental region. Apples are very generally grown
for home use and local market throughout Missouri, but

the more important commercial apple districts are in

the Ozark country of southwest Missouri and the loess

soil region along the Missouri River in the northwest

quarter of the state. The apple industry in Missouri

has been retarded by troubles similar to those described

for Illinois, but undoubted progress is being made in

knowledge of the methods for holding them under

control.

Arkansas. The apple districts of Arkansas are

mostly located in the northwest third of the state,

particularly in the two northwest counties of Benton
and Washington, which have from four to five million

trees planted. There is also an undeveloped west-

central region. The older plantings include about 90

per cent Ben Davis, Arkansas or Mammoth Black

Twig, and Winesap. The later plantings are made up
principally of Gano, Black Ben Davis, Jonathan,

Grimes, Winesap, Stayman Winesap, with some

Ingram, Collins, King David, and Delicious. Arkansas

has enough apple trees of bearing age to produce a very

large crop, but as in Missouri and Illinois, within recent

years unfavorable climatic conditions with diseases and

injurious insects have proved a rather serious handicap
to the progress of the apple industry. Generally speak-

ing, planting is not now being rapidly extended. The

planting of thousands or even hundreds of acres under

one management is fortunately no longer generally

regarded with favor, and the trend is distinctly towards

reducing the individual holdings to a size that is com-

patible with careful and thorough orchard management.
The future will see a large development of commercial

apple-growing in this region.
Kansas. Northeastern Kansas from Topeka north-

ward to the Nebraska line and northeastward to the

Missouri River forms a part of an important apple-

growing region which takes in southeastern Nebraska,

southwestern Iowa, and northwestern Missouri. Here

Jonathan and Grimes are grown to a high degree of

perfection, together with Ben Davis, Gano, Wraeeap,
and other varieties of the Ben Davis belt. There is

another important apple district which is located in

the Arkansas Valley from Hutchinson to the Oklahoma
line. In recent years, this has taken the lead in crop-

production in this state. The older Kansas orchards

were largely of Ben Davis, Gano, and Missouri. The

newer plantings have more of York Imperial, Jona-

than and Grimes. Other varieties common to the Ben

Davis belt are also found.

Oklahoma and northwest Texas. In Oklahoma, the

apple has not yet developed very large commercial

importance. Planting is gradually increasing in the

Red River section and also in west Texas when 1 the

altitude reaches 2,000 feet. Here Ben Davis, Missouri

and Arkansas Black are among the most important
commercial varieties.
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Establishing and managing the orchard on the prairies

and plains. Fig. 276.

Preparation of land. The fundamental principles of

proper preparation of soil for orchard planting in the

mid-continental country are much the same as those

that are set forth for other regions, although they may
differ somewhat in relative importance. One of the

first things to be considered is the matter of putting the

soil in such condition that the entire root-system of

the apple tree may withstand, without injury, any
period when the soil is filled with water. Unfortunately,
the importance of this is not generally nor fully realized,

oven among experienced orchardists. The principle
that apple roots must have a constant supply of air in

order to do their work should never be lost sight of.

Stagnant water cuts off the supply of air to the roots

and very quickly impairs the health of the root-system.

Excepting on such soils as deep porous loess, or when
the subsoil is of such a sandy or gravelly nature as to
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276. A ten-year-old Nebraska apple orchard.

The trunks are protected from the sun by board jackets.

let the surplus water pass off readily, it may be laid

down as a general principle that thorough tiling is

fundamental to the highest degree of regular and
abundant crop-production and longevity of the apple
tree. On land where the general slope is sufficient to

carry off the surface water and even on hillsides, tiling

may be, and often is, essential to the best success. The
lines of tile should be not less than 4 rods apart and in

many cases 2 rods apart gives enough better results to
more than repay the extra expense. Even in arid re-

gions, progressive orchardists are learning that, under

irrigation, in many places it becomes necessary to

under-drain the land so as to prevent the seepage and
waste-water from water-logging the soil and damaging
the root-system of the trees.

Humus. It is highly important that the orchard
soils have an abundance of humus to begin with, and
that the supply be continually kept up by the use of

either green manures or barnyard manure or both.
The humus not only puts the soil in a more fertile con-
dition but increases its moisture-holding capacity and
gives it greater ability to withstand drought. The
necessity of promptly getting rid of surplus water in

the soil has already been emphasized. It is equally
important to conserve soil moisture so as to carry the
tree unharmed through any periods of drought that

may occur either in summer or winter. Generally
speaking, this can best be done in the mid-continental

regions by thorough tillage during the growing season,
followed by the growing of cover-crops. In places
where soils wash so badly that this practice cannot be
followed, perhaps the next best way to develop the

capacity of the soil to hold moisture is by the use of

barnyard manure and the growing of clovers or other

crops that can be mowed twice or more during the
season and allowed to rot on the ground.

It is well to grow grain or some cultivated crop on the

land the season previous to planting the orchard. The
land may then be fall-plowed to a good depth and disked

in the spring, or it may be plowed in the spring and
disked just before planting. North of the latitude of

southern Iowa, spring planting is always to be preferred,
while to the southward, orchards may be planted either

in fall or spring. In the case of fall planting, two or

three furrows should be turned towards the tree on each

side of the row as a matter of protection from alternate

thawing and freezing about the roots and to turn away
surface water from the trunk.

In planting the tree it is essential that the first earth

that is put in the hole should at once be tramped about

the roots, and this process repeated as the hole is filled.

Great care must be taken in this region to keep the

trees from drying out in handling them while they are

being transferred from nursery to orchard. Trees

should be kept perfectly dormant till planted. Nursery
stock should be neither accepted nor planted after its

buds have started growth. Sometimes when such stock

is transferred promptly from nursery to orchard on a

rainy day, it may grow well, but as a rule it dies or

makes but feeble growth.
Budded apple trees should not be planted in any part

of the upper Mississippi Valley for the reason that when
such trees are set in the orchard the point of union

between the top and the seedling root comes at or near

the surface of the ground, thus exposing the root to

greater liability of suffering winter injury than when it

is buried more deeply. By using a long cion grafted on
a short piece-root, it is possible to produce a nursery
tree that will permit of planting the seedling root

deeply. During the history of apple-growing in the more
northern parts of the mid-continental apple districts,

it has repeatedly happened that when the hardier

cultivated varieties have been budded on some tender

seedling roots, the roots have been winterkilled, while

the top remained uninjured until it died from the lack

of live roots to support it. In many cases when root-

grafted trees of the very hardy varieties had sent out
roots from the lower part of the cion, they were able

to withstand the severest winters uninjured, while trees

of the same kinds which were not thus established on
their own roots died from winterkilling of the roots.

Such experiences have led fruit-growers to demand
root-grafted apple trees.

The methods of spraying now being followed by the
more intelligent and progressive apple-growers of mid-
continental America do not differ materially from those
of the best growers east and west.

Pruning. Pruning is, generally speaking, sadly
neglected by the ordinary apple-grower. In recent

years, the tendency of orchard practice in the Missis-

sippi Valley has been towards the methods of heading
and pruning apple trees which are most commonly
practised in the intermountain and Pacific coast dis-

tricts. Very high-headed trees are comparatively
scarce except in old closely planted orchards in which
the lower limbs have been lost by over-crowding. The
trees are headed rather low, commonly at about 18 to

24 inches from the ground to the first limb. The leader
is taken out at a height of 28 to 36 inches, leaving for

the framework of the tree from three to five ascend-

ing main limbs which should be at least 6 inches apart.
In regions where the trees are comparatively short-
lived or with varieties that are not expected to live

more than from twenty to thirty years, this is doubtless
the best practice, but with longer-lived trees it is open
to the very serious objection that when loaded with
fruit or weighted with ice and snow these large limbs
sometimes break at the trunk, leaving an injury which
can never be healed, and as a result the whole tree goes
down within a few years. On the other hand, trees
that are trained with a central leader may lose very
large branches and yet heal over such wounds and live
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to old age in good condition. In training trees in this

way, it is best to cut off the leader at the proper height
when the tree is planted. This tends to force the growth
of the branches which are needed to form the main
framework of the tree. One of these branches may be
allowed to grow in the center of the top so as to form a
new leader.

Aside from shaping the tree so as to give it right
mechanical framework for supporting heavy loads of

fruit, it needs to be kept sufficiently open to permit
light and air to reach the foliage throughout the top.
This will favor the best development of abundant and
strong fruit-buds and perfect fruit. It also leaves the

top open so that all of its foliage and fruit may be read-

ily sprayed. Thick, dense tops are to be avoided and
trees should not be allowed to grow so close together
as to crowd each other.

Tillage. As before stated, the best system for gen-
eral practice in conserving soil moisture and fertility
is tillage throughout the growing season, till late July or

early August, followed by a good cover-crop. The great-
est care must be used not to bruise the trees when
cultivating. In this interior climate, it often happens
that such wounds do not readily heal and they may
result in the loss of the tree within a very few years.
If a wound happens to be made, the loose bark should
be at once cut away and the exposed surface coated
with a thick paint of pure white lead and raw linseed

oil and kept thus protected till completely healed
over.

'

Mice and rabbits. For the last few years in the
writer's experience, lime-sulfur sprayed on the trunks
and low branches of the trees as soon as the leaves drop
has prevented attacks of mice and rabbits. Use at same
strength as indicated for the dormant season.

Handling the crop. At the present writing, the

apple crop of the mid-continental regions is marketed

locally, either in bulk, open packages, or in barrels, or
it is shipped in barrels or in bulk. Box-packing is

practjcally unknown here. It is just beginning to be

fractised
by a few scattering enterprising fruit-growers.

t would extend more rapidly but for the fact that very
few persons in this region know how to pack apples in

boxes. The Iowa Experiment Station has taken the
lead in introducing box-packing among the apple-
growers of the interior by arranging for schools of

instruction in apple box-packing in that state and
assisting in introducing them into other states. The
effect of this work is already shown in the rapidly grow-
ing local interest in improved methods of grading and

packing apples for market.
The methods followed in barrel-packing and in hand-

ling apples in bulk dp not differ materially from those
which are prevalent in the eastern states. So also the

handling of apples in cold storage follows the general
lines of this business as practised by eastern growers
and dealers, but the storage facilities are not yet
developed as extensively as in eastern apple-growing
sections, although many strictly up-to-date storage
establishments are found.

Fruit-growers' organizations. There are as yet com-
paratively few apple-growers' organizations in this

mid-continental region. Generally speaking, these are

organized along lines similar to those which character-
ize the fruit-growers' organizations of the Rocky
Mountain and Pacific coast states, except that in no
case are they yet combined in a fruit-growers' exchange.
With the increase of intensive orcharding, it may reason-

ably be expected that apple-growers' organizations in

this region will become more abundant and more thor-

oughly systematized.
Orchard-healing. The recent advent of the practice

of fighting late spring frosts by orchard-heating un-

doubtedly marks a new era in fruit-growing in the mid-
continental regions. It reduces the hazards by bring-
ing an heretofore uncertain factor under some degree of

control and thus puts the industry upon a more stable
basis.

The amount of losses in this region during only the

past decade from injury to orchard blossoms and fruits

by late spring frosts and freezes aggregates an enormous
sum, a considerable part of which doubtless might
have been saved by proper orchard-heating. In the
Iowa Horticultural Society Report for 1910, Laurenz
Greene estimates the amount of loss from frost injury
to the apple crop of Iowa alone from 1905 to 1910 at

$5,000,000 to $10,000,000. In some of the other states,
the losses have been even greater.
The practice of orchard-heating for this region is in

many respects still in the experimental stages, and
much will need to be learned before all the details shall

have been definitely worked out into the most efficient

and economical practice. Nevertheless, it may now
rightly be regarded as a good method of insurance

against frost injury.
For detailed treatment, see Orchard Protection.

S. A. BEACH.

Apple-growing in the western mountain states.

Accepting the common geographical grouping of the

states, the mountain division embraces the states of

Colorado, Idaho, Montana, New Mexico, Utah, Wyo-
ming, Arizona and Nevada. According to the census

report, these states produced in 1909 a little less than
4 per cent of the total apple crop of the United States,
or 5,500,000 bushels. \Vhile New York alone produced
four times this amount, and the New England states

more than 10,000,000 bushels, these mountain states

are competitors worth considering in commercial

apple-growing. In 1910, these states reported only
40 per cent of their total acreage of apple orchards in

bearing, while the New England states, as well as New
York, reported about 80 per cent of their apple trees of

bearing age.

The mountain states.

In the two years that have passed since these figures
were gathered, at least five of the mountain states have

greatly extended the plantings of apple orchards, and
it is safe to say that in no group of states is the

apple
industry growing more rapidly. Of this group, Colo-

rado stands first in production, Idaho second, l"t:ih

third, Montana fourth and New Mexico fifth. In

total acreage planted to apple trees, Colorado ranks

first, Idaho second and Montana third. Colorado has

a substantial lead and promises to hold its place for

some years to come. Comparing Utah and New
Mexico, it would be unsafe to say which leads in

total acreage of apple orchards. The same is true of

Arizona, Nevada and Wyoming. The fruit-growing

industry of the region has grown up in comparatively
recent years and, with the exception of Arizona and

Nevada, all states reported the larger per cent of the

apple trees too young to bear in 1910. The status of

the apple-growing industry in these states individually

may be briefly summarized as follows:

Colorado. In 1910, Colorado reported 1,688,000

apple trees of bearing age and 1,973,000 trees not

bearing. In 1909 the state produced, according to

census figures, 3,559,000 bushels of apples. The state's

principal apple-growing sections are the Grand Valley

(Mesa County) ;
the North Fork Valley (Delta County) ;

the Uncompahgre Valley (Montrose County); the

Canon City district (Fremont County) ;
and a new and

promising district embracing a large part of Monte-
zuma County. The varieties most largely grown are

Gano, Jonathan, Rome Beauty and Wine-sap. In the

older orchards, there has been a considerable planting of

Ben Davis, but many of these are now grafted to the

better varieties. Little is done in the way of apple-

growing without irrigation. Most of the orchard land
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is found in comparatively narrow mountain valleys or

upon the bench or mesa lands of these valleys.

Idaho. In 1910, Idaho had 1,006,000 apple trees of

bearing age and 1,540,000 trees not bearing. The
state is credited with the production of 660,000 bushels

of apples in 1909. The Snake River Valley is the prin-

cipal apple-growing section. In the north of the state,

the Clearwater Valley and the valleys of the Koptenai
and Clarke's Fork of the Columbia afford additional

possibilities for commercial apple-growing. The in-

dustry is growing rapidly, and it is probably safe to

say that in 1913 the output of the state was double

that of 1909. The principal varieties grown are Gano,
Jonathan, Winesap and Rome Beauty, with Esopus and
Yellow Newtown in the newer plantings. In the nor-

thern half of the state, the moisture supplied by
natural rainfall is generally sufficient to mature the

apple crop, while in the southern half of the state

additional moisture must be supplied by irrigation.

Montana. In 1910, Montana had 697,000 apple
trees of bearing age and 1,308,000 trees not bearing.
The estimates of the State Board of Horticulture placed
the total acreage of apple orchards in Montana, in

1912, as 30,000 acres. The principal apple-growing
sections are the Bitter Root Valley, the Flathead dis-

trict, which embraces a portion of the valley above
Flathead Lake and the land along the lake shore, the

Clarke's Fork Valley (Carbon County) and the Yellow-
stone Valley (Yellowstone County) ;

with newer plant-

ings in the valley west of the junction of the Missoula
and Flathead Rivers (Missoula and Saunders Counties)
and in the Tobacco Plains and Kpotenai Valleys in

Lincoln County. With the exception of the greater

portion of the Flathead districts, all are irrigated.
The principal varieties grown are Mclntosh, Wagoner,
Rome Beauty, Northern Spy and Wealthy. A few Gano,
Jonathan and Delicious are being planted. The Tran-
scendent Crab, largely planted in the older orchards and
those just coming into bearing, is being little planted
now, on account of its susceptibility to pear blight.
New Mexico. The apple industry of this state is

comparatively young. In 1910 there were 543,000
trees of bearing age and 914,000 trees not bearing.
In 1909, the state produced 417,000 bushels of apples.
The orchards are all under irrigation and are located

in the Rio Grande Valley from north of Albuquerque
to the Texas line, in the Roswell district in the Pecos

Valley, and in the Farmington district (San Juan

County), which may be said to be a continuation of

the Montezuma district of Colorado. The varieties

grown are Ben Davis, Gano, Arkansas Black, Wine-
sap, Jonathan, White Pearmain and Rome Beauty.
The apple industry is growing rapidly, especially in

the Roswell and Farmington districts. The state bids
fair to take third place in the mountain region.

Utah. In 1910, Utah reported 517,000 trees of

bearing age and 789,000 not bearing. In 1909 the total

apple-production was 350,000 bushels. In the past
ten years the state has not shown the growth in apple-
production as has Colorado, Idaho, Montana and
New Mexico; yet many new orchards are being planted
in the Cache Valley (Cache County), Bear Valley
(Iron County), Utah Valley (Utah County), and in the

Ogden district. These are the leading apple-growing
sections of the state. Gano and Jonathan are most
widely planted, although Winesap, Rome Beauty and
and other standard winter varieties are grown in smaller

quantities. The orchards are all irrigated.
Arizona. Approximately 1,000 acres were in apple

orchards in Arizona in 1910, about one-half being of

bearing age. The climate over most of the state is

too warm for the apple, and in the mountainous sec-

tions of the state where apples may be successfully
grown, the areas which can be irrigated are very
limited in extent. There is apparently little chance for

development in commercial apple-growing.

Nevada. With a climate similar to that of Arizona,
the apple industry has not flourished in Nevada.
Latest census figures credit the state with little more
than 1,000 acres of apple orchards. Limited areas
located near the Sierra Nevada Mountains in the
northwest part of the state are fairly well adapted to

apple-culture. The rainfall is light and all orchards
are irrigated. A number of the standard winter varie-

ties are grown.
Wyoming. The interest in apple-growing in Wyom-

ing is confined principally to the development of the

home orchard. The acreage planted is about equal to

that of Arizona or Nevada, with a little more interest

now manifest in the development of the industry.
The varieties planted are Wealthy, Mclntosh and
Jonathan.

General practices,

Generally speaking, this whole region is arid, little

being attempted in the way of apple-growing except
with irrigation. The atmosphere is dry, and during
the summer months there is an exceptionally large
amount of sunshine. Especially in the mountain

valleys, the days are warm and the nights cool. The
entire region is more or less subject to untimely spring
frosts. For this reason many of the best fruit sections

of the region are found in narrow mountain valleys,

protected more or less by canon breezes, or upon the
bench lands of broader valleys, where the air drainage
is good. Within this region, however, we find many
sections afforded this natural protection where the

apple crop seldom fails.

Soils. Within this group of states, apples are grown
on a large variety of soils. The great majority of
orchards have been planted upon virgin land, and as
time goes on, we shall probably learn to consider soil-

adaptation a more important factor in apple-growing.
From the standpoint of ease of cultiyationj ease of

irrigation and the maintenance of soil fertility, the
medium sandy loams are proving the most satisfac-

tory apple soils.

Tillage. The orchardists of the mountain states

have from the beginning been exponents of clean cul-

ture. In many sections, however, they are now begin-
ning to feel that this has been overdone, and in the

present system of tillage, clean cultivation and cover-

crops alternate. In some cases the orchard is well
tilled during the early part of the season and seeded
to field peas, vetch or other crop in midsummer.
Another practice is to seed the orchard to clover, which
is turned under after two seasons' growth. The orchard
is then cultivated for one or two seasons and again
planted to clover. Alfalfa has been used instead of the
clover. Providing it is kept away from the trees and
within reach of the turning plow, alfalfa is not objec-
tionable in orchard lands free from stones. On rocky
land it is difficult to kill the alfalfa out. In this arid

region, some such system of tillage must be practised
as a means of maintaining soil-fertility.

Irrigation. The irrigation practice of the orchard-
ists of these states is not unlike that of the other
western states. Practically all water is applied by the
furrow method, running shallow ditches close together
in sandy soils and deep ditches farther apart in the

heavy soils. The distances between ditches will vary
from 2 to 6 or 8 feet. The old orchards receive from
two to four applications during the growing season.
The plan is to get the fruit up to size early in the sea-
son and then promote coloring by maintaining only
a moderate moisture supply during the latter part of
the summer. In sections where the winters are dry,
both the old and young orchards receive one late fall

irrigation This is applied after the first frosts when
there is no longer danger of starting new growth. The
young orchards are well watered during the early part
of the growing season. After midsummer, little water
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is applied. Every effort is made to check the growth
of the trees early, for when well matured they with-
stand severe freezing best.

Pruning, The apple-growers of the mountain states

are quite unanimous in their choice of the vase-form as

the standard to be worked for in training apple trees.

While the eastern grower many justly condemn such a
system of training on account of limited fruiting area,
the objection is without merit in this region where
the tendency is for most varieties to overbear. In the
first three or four years in the orchard, the young
trees are severely headed-in each spring, the object
being to get a stocky trunk with the first scaffold limb
within 12 or 18 inches of the ground and three or four
more spaced along the trunk at intervals of 6 inches.

After these first three or four primings, little heading-
in is done until the trees begin to overbear. The trees

are then cut back and thinned out sufficiently to induce
annual bearing and the production of fruits of desir-

able sizes with the minimum amount of hand thinning.
In the commercial fruit-growing sections, the fruit is

systematically thinned. There is little occasion for

summer pruning.
Marketing. The bulk of the apple crop of these

states is sold in standard apple-boxes, and much of the
fruit is wrapped and packed in sizes in tier packs. As
a rule, the fruit is marketed through cooperative fruit-

growers' associations, some of the oldest and most
successful associations in the United States being
found in this region. The fruit is generally distrib-

uted in all eastern, southern and western markets
where extra fancy boxed apples are in demand.

Diseases and insects. -The apple-growers of the
mountain states are little troubled with fungous dis-

eases. During the summer season the atmosphere is

generally dry and the fungi apparently do not thrive.

In some of the more humid sections of this region,
especially in rainy summers, apple scab becomes
a serious menace. It is easily controlled, however,
with the lime-sulfur sprays. Over the entire region,

pear blight has attacked some of the more susceptible
varieties of apples. The planting of Alexander and
Transcendent Crab has been discontinued on this

account, and in some sections other varieties must
be watched carefully and will probably be discarded

eventually.
Of the apple orchard insects, the codlin-moth is

easily the most important, and over almost the entire

region up-to-date methods of control must be em-
ployed. Both the green and woolly aphis are ever-

present enemies of the apple orchards, the first troub-

ling young orchards especially. The San Jose
1

scale

has not as yet become a troublesome pest in the apple
orchards of the greater part of the mountain region.
The oyster-shell scale, the bud-moth and the green
fruit-worm are of only local importance.
The majority or orchardists of this region are well

equipped with modern power spraying machinery,
and as a rule are well posted on spraying methods.

O. B. WHIPPIJB.

The apple in Oregon and Washington.

The states of Oregon and Washington are noted
for their diversity of fruit conditions. Their soils range
from the lightest loam to the heaviest adobe; their

rainfall varies from 8 or 9 inches to over 100; their

elevations extend from sea-level to the snow line. From
the horticulture of each of these states, which is thor-

oughly described in this Cyclopedia, the readers can get

complete details concerning these special characteristics.

In Oregon apple-culture is largely confined to such

valleys as the Rogue River, Umpqua, Willamette,
Hood River, Freewater-Milton, and Grande Ronde,
with certain developments along the coast, especally
in such regions as Coos Bay.

In Washington the development is largely east of the
Cascade Range in such inland districts as Wenatchee,
Yakima, Walla Walla and Lewiston-Clarkston.

General considerations.

Apple-culture on the Pacific Coast is characterized by
the following:
Communal development. In such valleys, for example,

as the Hood River (Fig. 277) or Wenatchee, one finds

that apple-growing is almost the sole industry, and large

contiguous areas are devoted to apple-production
alone. One sees the entire absence of diversity of agri-
culture in some districts. These orchards may occasion-

ally be very large, although in the more highly devel-

oped regions the tendency is for small orchards very
intensively developed.

Intensive tillage. There is practically not a fruit-

grower to be found on the Pacific Coast who is not a
firm believer in tillage. In a few sections, the intro-

duction of shade- crops is supplementing the former
intensive tillage, but the almost universal practice is

to till very intensively.

Systematic spraying. Each orchard is given frequent
sprayings, according to a specified program. There are

very few orchards on the Pacific Coast that are not

equipped with power sprayers, capable of maintaining
200 pounds of pressure. Pacific Coast apple-growers
are thoroughly alive to the value of spraying for pests.

277. Apple orchard in Hood River valley.

Methodical thinning. It would be very hard indeed
to find any fruit districts in which the orchardists do
not thin regularly. They would no sooner give up
thinning than eating. It is thought by a great many
growers that thinning pays a larger dividend on the
investment than any other orchard practice.

Skillful packing. The Pacific Coast has long been
famous for the high-grade packing of its fruit products.
Every effort is made to educate the growers to be skill-

ful fruit-packers, and rigid systems of inspection are

maintained in order that the high grade of the pack may
not be sacrificed.

Spirit of cooperation. Almost every community is

thoroughly organized. The spirit of cooperation has
taken a firm hold with the people and its benefits are

thoroughly realized. Not only have certain sections

organized, but there is every indication at the present
time that within the next few years apple interests of

the entire Pacific Coast will be consolidated into a
central selling agency.

The personnel of the Pacific Coast fruit-growers can
be characterized by the large number of young men,
especially college graduates, who arc engaging in apple-
culture. In Hood River alone there are in the neigh-
borhood of one hundred and thirty college graduat. s

from all parts of the country engaged in apple-growing
and making it a life-work and study. There are also

large numbers of retired business and professional
men from various parts of the country. Such men,
because of their enthusiasm, are anxious to adopt up-
to-date methods in order to make very successful fruit-

growers. They intend to specialize in making apple-

growing a very serious business. It is not an uncom-
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mon thing to find a man devoting his entire energy to

the growing of two varieties of apples.

Orchard management.

Most of the orchardists practice annual spring plow-

ing. In some of the lighter soils, disking takes the

place of plowing, but the present tendency is to plow
and harrow down the soil very thoroughly. With the

heavy loams the plowing
is generally followed by light

harrowing, supplemented by the use of the clod-

masher, corrugated roller or brillion. After the ground
is placed in good condition, frequent cultivations are

made. One of the best tools to use in such cases is

the Kimball weeder; this stirs the soil and prevents

drying or baking of the surface soil. Often as many aa

eighteen harrowings are given during the summer-
time. By the middle of August or at such time as

the young trees have made sufficient growth, cultiva-

tion ceases, but with the heavier-bearing orchards

cultivation is generally continued up to the harvesting.

With the lighter soils, such as many of the volcanic

ash, after the ground has been plowed in the spring,

the tendency is to compact the ground more by the

use of subsoil packers or by dragging the ground with

floats. Such soils tend to blow out constantly and it is

only by these methods that the moisture can be re-

tained in the surface soil.

Irrigation. Irrigation becomes more and more a

factor to the Pacific Coast apple-grower east of the

Cascade Mountains where the rainfall is less than 15

inches. Irrigation is made to supplement tillage. The
water is applied by the furrow or rill system, and as

soon as possible after irrigation the ground is thor-

oughly harrowed and, after becoming smooth, is kept
in good shape with smoothing harrows. Irrigation is

practised more with trees fifteen years of age and up
than with young trees.

The growers are finding out that an abundant supply
of moisture either through intensive tillage or irriga-

tion tends to make the trees produce larger crops, makes
them annual bearers, increases the individual size of

t lie specimens and tends to make the fruit more elonga-
ted and of a livelier, brighter color. In some cases too

much moisture is used, resulting in soft, poorly colored

fruit of poor shipping qualtties.
Fertilizers. At the present time no commercial

fertilizers are being used. The growers, however, are

taking hold of cover-crops very enthusiastically.
Vetch becomes a principal crop, the forage or Oregon
vetch in the region where the climate is mild, and the

hairy vetch where the climate is severe. The vetch is

generally combined with rye, oats, or wheat, and is

drilled in by the latter part of August, about forty

pounds of vetch and ten pounds of rye being the com-
mon amount to use to the acre. Under normal con-

ditions, from 2 to 3 feet of growth can be realized by
early spring.

Shade-crops. In the irrigated sections where the

tendency to use shade-crops is becoming common,
alfalfa and the clovers are the principal crops grown.
There is a great difference in opinion among the

growers whether alfalfa is a suitable crop to use as a

shade-crop, clovers being more commonly used. Some
growers practise growing clover for two years, cutting
it and allowing it to mat on the ground; while other

growers disk the clover under each year and allow it to

rcseed itself. The practice of growing shade-crops is

yet so new that it will be a number of years before the

growers unite on some practice, but a larger percentage
of growers are resorting to shade-crops each year.

Thinning. Nearly all varieties of apples are thinned

very carefully. The thinning generally begins as soon
as the drop is over, in some places before the drop takes

place. The apples are thinned at various distances,

according to varieties. The red apples are generally
thinned one to a spur. With yellow apples, there is a

APPLE 331

tendency to leave two specimens on certain spurs but

to remove all the fruit from the remaining spurs. The

growers think that when this method is followed there is

a tendency to maintain the trees as annual bearers. The
distances apart vary extremely. Winesaps are thinned

from 8 to 10 inches apart, whereas the larger varieties

of apples are thinned rather sparingly, as they often

have a tendency to overgrow if thinned too vigorously.

Pruning. -Most growers practise annual pruning.
The trees are started very low, the head being 9 to 18

inches from the ground. Most of the growers resort to

what is known as the open, goblet or vase tree. In this

tree, most of the branches issue from one point and the

trees are kept open constantly by rigorous pruning.
The growers think that more light is allowed to play
around the fruit by such a system and that a better

color is developed. During the first three years, the

trees are cut back very rigorously each spring, but as

they become older less heading-back is resorted to and
more thinning-out is practised. Many of the growers
are now leaning more to the modification of the center

tree, growing what is known as the modified center tree,

the leaders being allowed to grow for a few years and
then being suppressed. This system gives a better dis-

tribution of the branches and makes a stronger tree, and
it also gives a larger fruiting area. Some growers
contend that varieties like the Yellow Newtown do
better if trained as leaders.

There is much sentiment among the fruit-growers
on the Pacific Coast in favor of summer pruning. In

their enthusiasm, many of them are overdoing sum-
mer pruning. On the stronger loams certain varieties

like Yellow Newtown are slow in coming into bearing,
but on the lighter loams and higher altitudes come into

bearing in three to five years. In such cases summer
pruning is not resorted to.

Pollination. Pollination has become a subject to

which the Pacific Coast growers are paying a great
deal of attention and the orchards are now being

planted in oblong blocks of two to six rows of a

variety. It is felt that where this is practised, a larger
set of fruit is secured, that there is a greater uniformity
in the crop and a tendency for increase in size of speci-
mens. Formerly trees were planted in large blocks, but
the heavy shedding of fruit has caused the growers to

abandon this system and plant so that interpollina-
tion can take place.

Frost-fighting. Frost-fighting is resorted to in many
of the mountain valleys that are early and subject to

damage from frosts. The most common method for

controlling is smudging with oil in pots. The last few

years many growers have been very successful in sav-

ing the crops under adverse conditions. See Orchard
Protection.

Spraying. Practically every grower has a spray
calendar which he follows very carefully. Power outfits

are used extensively and high pressure is maintained.
In all the older orchards, high platforms are built on
the spray outfits so the trees can be thoroughly covered
with spray. The principal diseases are the mildew,
found more in California and southern Oregon; apple
scab; apple tree anthracnose, or black spot. These are

about the only diseases that receive much attention.

Of the insect pests, the codlin-moth and aphis are the
most serious. The codlin-moth is distributed over the

entire district with the exception of the coast regions,
which are free from this insect pest. The green aphis
attacks the young trees injuriously, and for the past
two years the brown aphis has been of serious menace
to the fruit. In some regions the brown aphis is now
doing more damage than the codlin-moth. The scale

insects, for the present time, receive very little atten-

tion, as they are so easily controlled. Occasionally the

red-spider and borers give considerable trouble.

Packing. The apples are all packed in boxes known
as the Northwest Standard, lOJ-i x 11 V x 18 inches.
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All the better grades of apples are wrapped in paper,
and lithographs are placed on the boxes. The fruit is

graded very carefully before packing. The present
tendency is to use one size of box and pack the apples
by what is known as the diagonal pack.

Packing-houses. Very large and expensive packing-
houses are being erected all over the Pacific Coast and
enormous storage plants are being built at all the im-
mediate shipping points. In most cases, the packing
is very rigorously inspected. Most of the states have
laws that require the grower to put on the box his

name, the grade of fruit and the number of specimens
in the package. Most associations require the packer
to stamp his number on the box, so that in the case of

any imperfections it can be easily traced.

Marketing. The marketing of the fruit is done
largely through associations. By cooperating, the

growers have been able to improve constantly their

pack and have also tended to distribute the fruit more
widely. At the present time, the Pacific Coast is send-

ing fruit to nearly all the leading ports of the world, and
the effort is made to get a wider and wider distribution

rather than to send it to a few distributing points like

Chicago and New York, which was the system formerly
followed.
The willingness of the people to organize, and the

cooperative system, which is broadcast in the region,
is a very important factor in successful apple-culture
on the Pacific Coast. C. I. LEWIS.

The apple in California.

Although the apple was introduced into southern
California by the Mission padres nearly a century
before the American occupation, and although the Rus-
sians established an apple orchard in northern Cali-

fornia more than a quarter of a century before the gold

discovery, it was not fully demonstrated until about
1880 that the state can produce an apple of character

and quality to entitle the region to standing among

278. A California apple orchard.

the commercial apple regions of the United States.

California pioneers were accustomed to concede apple
adaptations to Oregon and to claim none for them-
selves. This was chiefly due to the fact that early
plantings were made in the mining districts of the
lower foothills and on valley lands adjacent to routes of

travel thereto from the port of San Francisco. Climatic
conditions in such situations forced too early maturity
of winter varieties, which impaired quality and keeping
and, as main commercial desirability was vested in

long-keeping, California was conceded to lack adapta-
tions for the production of a good apple, and local sup-
plies of the fruit were drawn for three decades from the
orchards in western Oregon. Popular judgment was,
however, reversed by the notable long-keeping of Cali-

fornia apples shown at the New Orleans Fair in 1885,
which is explained by the fact that the exhibits were

gathered from family orchards in the coast districts and
in the high plateaus and mountain valleys where grow-
ing conditions are quite unlike those of the lower
foothills and adjacent valleys. The conclusion from
this demonstration was that when the right variety is

Elanted
in the right place, in California, superior fruit,

pth for local use and long shipment, may be secured.
Since that time, California apples have been success-

fully sold in considerable quantities in England and on
the continent of Europe, on the Atlantic Coast of Amer-
ica, in Australia and in Eastern Asia as well as

throughout the interior states of the Pacific Slope, in

Canada and in Alaska. The uprise of a great apple
industry in other states of the Pacific Slope has, how-
ever, recently excluded the California winter apple
from large American areas in which it formerly sold

freely, but California still retains in the same areas its

market for summer and fall apples because mature
fruit can be shipped before the same varieties ripen
farther north or at greater elevations. Fig. 278 shows
a representative California apple orchard.

Summer apples.

It is now clear that there are two distinct branches
of the apple industry of California, in which, first,

effort is concentrated on the production of summer
apples in what are known as early districts and, second,
fall and winter apples in other districts where slower

development is favored by prevalence of lower spring
and summer temperatures. In the interior valleys and
lower foothills, the forcing heat brings early varieties,
like the Astrachans, quickly to notable size, crispness
and flavor, and there is an ample demand for such fruit

for shipment, providing it is sound and free from pests,
some of which, however, are more aggressive than they
are in cooler sections. Fall apples are successfully

grown in the same districts but they also are profitable
in the coast district, as is shown by the behavior of

the Gravenstein in the Sebastopol section of Sonoma
County where "Gravenstein shows" are annually held

in August. Another instance of specialization is found
in the commercial importance of the Yellow Bellflower

in the Watsonville district, where it enters largely into

the "Apple Annual" a greater exhibition held the first

week in October. In these typical fall-apple districts,

the winter apples are also important, the Esopus
(Spitzenberg) leading these varieties at Sebastopol and
the Yellow Newtown at Watsonville. These facts

emphasize the importance of certain varieties; for spe-
cialization is built upon varieties even more than upon
the classes to which they belong.

Winter apples.

The chief importance does, however, rest with the
winter apple in California, in the same way, but perhaps
not to such a degree, as in other apple-growing states

and countries, and the chief investment and expectation
are made upon that basis. Aside from the conditions

cited, which make nearly exclusively for the summer
and early fall varieties, the state has great capacity
for the production of winter apples of the type for

which the coast has become so famous during the last

few years. Every county in the state has apple trees,

but the requirements of a winter apple are fully met by
two main divisions of the state, viz.: the smaller val-

leys' close to the coast, in fact, in some cases, the coast

flats, where the exposure is directly toward the cooling
breezes of the ocean which produce a cool summer a

long, slow-growing season, which develops great beauty
and high quality in a winter apple. Similar results are

also produced by the climate found at an elevation of

about 2,500 to 5,000 feet on the interior plateaus and in

the mountain valleys. The coast district has developed
a greater commercial apple industry than the moun-
tains, because transportation facilities for shipment are

vastly better; but as the state advances, the mountain
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districts will be employed in this production much more

largely than at present.
The greatest apple district

of the state now is the Pajaro Valley, including parts
of Monterey and Santa Cruz Counties, centering at

Watsonville, which shipped about 6,000 carloads of

apples in 1912. The county next prominent in apple-

growing is Sonoma; Santa Cruz and Sonoma Counties

have about one-half of all the trees in the state, while

many other counties have good apple orchards in less

total acreage; in fact, from San Diego on the south to

Siskiyou on the north, localities exist which afford the

elevation or the coast exposures that favor the pro-
duction of good winter apples, and planting is pro-

gressing in all these districts.

Extent.

The number of apple trees in California in 1913 is

about 2,500,000, occupying, as nearly as can be calcu-

lated, 30,000 acres of land. The varieties of chief com-
mercial importance, in order of ripening, are: White and
Red Astrachan, Gravenstein, Yellow Bellflower, Yellow

Xewtown, Esopus, White Pearmain, Wr

inesap and Rome
Beauty. Many other winter varieties have been planted
recently in different districts, but their relative impor-
tance cannot be predicted. E. j. WICKSON.

APRICOT. Rosaces. A tree and fruit somewhat
intermediate between the peach and the plum, grown
largely in California and in special localities in the
East.
The apricot tree is a round-headed grower, with

dark, somewhat peach-like bark, and very broad or
almost circular leaves. The fruit, which usually ripens
in advance of both the peach and plum, is peach-like in

shape and color, with a smoother skin, rich yellow flesh

and large flat smooth stone. The flesh is commonly
less juicy than that of the peach, and, as a rule, per-

haps, of higher quality. The apricots are of three

species, all probably native of China or Japan. (1) The
common apricot of Europe and America is Prunus
Armcniaca: fr. variable, but smooth at maturity, red or

yellow, the sweet and firm flesh free, or very nearly so,
from the large, smooth, flat stone: tree with a round,
spreading top, and a reddish, cherry-like or peach-like
bark: Ivs. (Fig. 279, right) ovate or round-ovate, with
a short point and sometimes a heart-shaped base, thin
and bright green, smooth or very nearly so below, as are
the gland-bearing stalks, the margins rather obtusely
and mostly finely serrate: fls. pink-white and borne
singly, sessile or very nearly so, preceding the Ivs. (Fig.

280). The Russian apricot is a

hardy but smaller-fruited race of

this species. (2) The Japanese
apricot, in Japan grown for flow-
ers rather than for fruit, is Prunus
Mumc: fr. small, yellowish or

greenish, the flesh rather hard and
dry, and adhering tightly to the

pitted stone: tree like the common
apricot, but with a grayer or

greener bark and duller foliage:
Ivs. grayish green, generally nar-
rower ("Fig. 279, left) and long-
pointed, more or less hairy along

the veins below and on the shorter mostly glandless
stalk, thick in texture and prominently netted beneath :

fls. fragrant, borne singly or in 2's, and sessile (with-
out stalks) ;

more lately intro. into this country, chiefly
under the name of Bungoume plum. (3) The third

species is the purple or black
apricot,

Prunux d/mycarpa,
which is little cult.: fr. globular and somewhat plum-
like, with a distinct st., pubescent or fuzzy even at

maturity, dull dark purple, the sourish soft flesh cling-
ing to the plum-like fuzzy stone: tree round-headed,
with much the habit of the common apricot, with Ivs.

ovate and more or less tapering at both ends, thin, dull

279. Apricot leaves.

P. Mume on left;

P. armeniaca on right.

280. Flowers of the

apricot.

green, on slender and pubescent, mostly glandless,

stalks, finely appressed-serrate and hairy on the veins

below: fls. large and plum-like, blush, solitary' or in 2's,

on pubescent stalks J-^in. or more
long, and appearing in advance of

the leaves. See Prunus for related

species. The apricot-plum, Prunus
Simonii, is discussed under Plum.
The plumcot is a hybrid of plum
and apricot, accounted for under
Prunus. L. jj. B.

East of the Mississippi the apricot
is not grown commercially to great

extent, although it is a popular fruit

for the home orchard and garden.
As a commercial crop, it does not
seem to be increasing in favor.

There are two important reasons

for this: the loss of the fruit by
spring frosts because of the very
early season of bloom, and the great

liability to curculio attack. Pos-

sibly the apricot has not yet been

given a thorough test. Its value

may be more appreciated and the

difficulties of its culture lessened

when the fruit has received greater

study and attention.

The apricot is as hardy as the peach and thrives in

similar localities and under the same general cultivation
and treatment, but demands very strong soil. The
ideal land for this fruit seems to be one that is deep and
dry, and loamy or gravelly in character. The rolling

loamy lands that are well adapted to apples seem to
be well suited to the apricot, if the exposure and loca-

tion are correct. The apricot is particularly impatient
of wet feet, and many of the failures are due to reten-

tive subsoils. The kind of soil has an important bearing
also on the stock to be used.

Particular attention should be given to the location

and exposure of the apricot orchard. In the East the
best results are secured if the plantation stands on
elevated land near a large body of water, for there the

spring frosts are not so serious as elsewhere. Generally
a somewhat backward exposure, if it can be had, is

desirable, to retard blooming. Apricots will be sure to
fail in frosty localities.

The apricot should always be given clean culture.

For the first two or three years, some hoed crop may be
grown between the rows, but after that the trees should
be allowed the entire land, particularly if set less than
20 feet apart. Tillage should be stopped late in sum-
mer or early in fall to allow the wood to mature thor-

oughly. It is best to raise a cover-crop in the latter

part of July or in August to hasten this maturity and
also to protect the roots and to improve the physical
properties of the soil.

The trees are pruned in essentially the same way
as plums. The fruit-buds are borne both on spurs
(two are shown in Fig. 281) and also on the wood
of the last season's growth on either side of the leaf-bud,
as shown in the twin and triplet buds above a in Fig.
281. Each bud contains a single naked flower (Fig.
280). As the fruit begins to swell, the calyx-ring is

forced off over the top (Fig. 282) and the injury from
curculio may then be expected. The fruit is often
borne so close together as to appear to be in clusters

(Fig. 283).
When grown under the best conditions, the apricot

may be considered to be nearly or quite as productive
as the peach. Like other fruit trees, it bears in alter-

nate years, unless the crops are very heavily thinned.
It can never be recommended for general or indiscrimi-
nate planting. Only the best fruit-growers can succeed
with it. Apricots are to be considered as a dessert or
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fancy fruit, and therefore, should be neatly packed in

small and tasty packages.
The varieties mostly in demand in the eastern states

in order of preference are: Moorpark, Harris, Alexis,

Montgamet, Budd, Early Golden, St. Ambroise,
Alexander and Peach. The Royal and Superb are grown
to some extent. Of the above-mentioned varieties, the

Harris, St. Ambroise, Montgamet, and Early
Golden are early as regards season of ripen-
ing; the Peach and Moorpark are medium;
the Alexander, Alexis and Budd are late.

The Alexander, Alexis, Budd and some
others belong to the Russian race. Fig. 284
shows a good-shaped apricot.
The apricot is propagated by budding or

grafting the desired varieties on the peach
or plum stock. On its own root the apricot
seems to be less successful, probably because
of the peculiar soil-requirements that it

demands. The peach seems to give a better

union and consequently a better stand,
whereas the plum stock gives a tree that is

hardier, longer lived, and less subject to
attacks of borers. Both Myrobalan and
Domestica stocks are used, the preference
being for the latter.

The most serious enemy of the apricot is

the curculio, the same insect that attacks
the fruits of plum and peach. This insect

seems to have a particular fondness for the

apricot, and as the fruit sets very early, the

crop may be expected to be destroyed un-
less the most vigilant means are employed.
The foliage of the apricot, as in the case of

the peach, is especially sensitive to the
arsenical sprays and therefore entomolo-

gists have hesitated to recommend
paris green and arsenate of lead

for the control of the curculio.

The work of W. M. Scott and A. L.

Quaintance, of the United States

Department of Agriculture, has

shown, however, that arsenate of

lead in combination with self-

boiled lime-sulfur is successful in

controlling this pest on the peach.
It is probable that the mixture
will be equally .successful in con-

trolling the curculio on the apricot.

They recommend the use of two

pounds of arsenate of lead com-
bined with fifty gallons of self-

boiled lime-sulfur applied as follows:

First application. About the time the calyces, or

shucks, are shedding from the young fruit.

Second application. Two or three weeks later, or
about one month after the falling of the petals.

Another method of control of this insect is by jarring
the trees, in the same way as with plums and peaches,
but the work must be even more thoroughly done than
with those fruits. The jarring should begin as soon as
the blossoms fall, and continue as long as the insects are

numerous enough to do serious damage. It will usually
be necessary to catch the insects for three to six

weeks, two or three times a week, or perhaps even

every day. The work must be performed early in the

morning, while the curculio is indisposed to fly. The
operation consists in knocking the insects from the
tree by a quick jar or shake, catching them on a white
sheet or in a canvas hopper. The catcher formerly
used in western New York was a strong cloth hopper
mounted on a wheelbarrow-like frame, and run on two
wheels. The hopper converged into a tin box, into which
the curculios rolled as they fell on the sheet. One man
wheeled the device, by barrow-like handles, under the

tree, then dropped the handles and jarred the tree; or

281. Fruit- buds of

the apricot. Borne be-
side the leaf-bud, as
on the peach, and also

on spurs.

sometimes two men went with a machine, one wheeling
it and the other jarring the trees. If the work of spray-
ing, as above recommended, is done thoroughly, it will

probably not be necessary to use this jarring device in

addition; and the device is now going out of use.
The apricot is often trained on walls, where the fruit

reaches the highest perfection. Care should be taken
that the wall does not face the east or the south, or the

early-forced flowers may be caught by frost. An over-

hanging-cornice will aid greatly in
"

protecting from
frOSt" C. S. WlLSON.f

The apricot in California is one of the leading com-
mercial fruits. It was apparently introduced by the
Mission Fathers, for Vancouver found it at the Santa
Clara Mission in 1792. However, there is no relation
between this early introduction and the expansion t hat

quickly followed the American occupation, because the
Mission Fathers had only seedling fruits, while the

early American planters, shortly before the gold dis-

covery, introduced the best French and English varie-

ties, and were delighted to find that these sorts, usu-

ally given some protection in the Old World, grew with

surprising thrift of tree and size of fruit in valley sit-

uations in California in the open air. Upon these facts
the apricot rose to wide popularity. The acreage has

steadily increased during the last fifty years, and with

particularly swift rate during the last twenty years,
until the number of trees reported in 1899 was about
three millions, occupying upwards of forty thousand
acres of land. Since then, however, the acreage has not

increased, because the crop is irregular on account of

frost injuries in some districts. The fruit is sold fresh,

canned, dried and in crystallized forms, in all the re-

gions of the United States, in England and on the

Continent, where, by reason of its superior size and

acceptable manner of curing, it has achieved notable

popularity. The year 1905 was the greatest thus far

in amount of dried product realized, viz., 36,000,000
pounds. The year 1911 was greatest in amount of

canned product, which reached upwards of 758,325
cases, each containing two dozen 2 ^2-pound cans. The
shipment of fresh apricots out of California during the

summer of 1910 was 290 carloads.

The chief part of the apricot crop of California is

grown in the interior valleys. In the low places in

these yalleys, however, the fruit is liable to be injured and
sometimes almost wholly destroyed by spring frosts,

although the trees make excellent growth. In foothill

situations adjacent to these valleys, there is also serious

danger of frost above an elevation of about 1,500 feet

above sea-level, and the tree is rarely planted for com-
mercial purposes. In southern California the apricot
succeeds both in the coast and
interior valleys. But along the
coast northward, excepting the

very important producing regions
of the Alameda and Santa Clara

valleys, eastward, and southward
from the Bay of San Francisco,
the apricot is but. little grown,
owing to frost troubles. In re-

spect to these, the apricot is some-
what less subject to harm than
the almond, but it is less hardy
than the peach, and has, therefore,
a much narrower range of adapta-
tion. The average date of the

blooming of apricot varieties is about two weeks later

than that of the almonds. The apricot is adapted to a

wide range of soils, because to the rather heavy, moist

loams which its own root tolerates, it adds the lighter

tastes of the peach root, upon which it is very largely

propagated. However, attempts to carry the apricot

upon heavier, moister soils by working it upon the plum
root have not been very successful, owing to the dwarf-

282. Young apricots

shedding the ring.
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ing of the tree; and the movement toward the light, dry
loams, by working upon the almond root, has failed be-

e.-iuse the attachment is insecure, and the trees are very
liable to be snapped off at the joining, even though they

may attain bearing age before the mishap occurs. The

apricot root itself is a favorite morsel with rodents, and
is for that reason not largely used. The mainstay for the

apricot, then, is the peach root, and the soils which this

root enjoys in localities sufficiently frost-free are, there-

fore, to a great extent the measure of the apricot area.

Apricot trees are produced by budding on peach or

apricot seedlings during their first summer's growth in

the nursery row, from pits planted when the ground is

moist and warm, at any time in the preceding win-

ter. When there is a great demand for trees, planting
in orchard i> sometimes done with dormant buds, but

ordinarily the trees are allowed to make one summer's

growth in the nursery. The trees branch during the first

year's growth from the bud, and usually come to the

planter with a good choice of low-starting branches,
from which to shape the low-headed tree which is uni-

versally preferred. The method of securing such a tree is

identical with that already described for the almond, but
the treatment of the tree after reaching bearing age, in

its third year, is very different from the after-treatment

of the almond. The apricot is a rampant grower and
most profuse bearer. Unless kept continually in check
it will quickly rush out of reach, and will destroy its low
shoots and spurs by the dense shade of its thick, beautful

foliage. There is continually necessary, then, a
certain degree of thinning of the surplus shoots
and shortening of the new growth, to continue
the system of low branching, to relieve the tree

from an excess of bearing wood, and to avoid
small fruit and exhaustion of the tree, result-

ing in alternate years of bearing. In the coast

regions, where the tree makes moderate wood-
growth, it can be kept in good form and bear-

ing by regular winter pruning. In
warmer regions, where the tendency
is to exuberant wood-growth, the main
pruning is done in the summer, im-

mediately after the fruit is gathered.
This has a tendency to check wood-
growth and promote fruit-bearing,
and where the main cutting is done in

the summer, winter pruning is reduced to

thinning out shoots, to prevent the tree

from becoming too dense and to lessen the
work of hand-thinning of the fruit later
on. In addition, however, to the most
intelligent pruning, much fruit must be
removed by hand when there is a heavy
set of it, in order to bring the fruit to a size satis-

factory to shippers or canners, and to reach the highest
grades, if drying is practised. California apricot,
orchards are all grown with clean tillage, for the
main purpose of moisture conservation. In regions of

good rainfall and sufficiently retentive loams no irriga-
tion is required; good tillage will suffice for the pro-
duction of large fruit and perfection of fruit-buds for
the following year. As the trees are becoming older
and bearing larger crops the demand for moisture in-

creases, and the use of irrigation water is growing. In
most places, however, one irrigation is sufficient, and
that is given after fruit-gathering, to carry the tree

through the last half of its season's work. In the regu-
larly irrigated regions of the state, water is periodically
applied through the growing season, in such amount
and at such intervals as the local climate and soils

require.

Although probably all the good varieties of the apri-
cot in the world have been introduced into California
in the last half-century, and scores of selected seedlings
of local origin have been

widely tested, the varieties
that have survived the tests and are now widely grown

are comparatively few in number. Most of the rejected
variet ies met this fate because of shy bearing, and those

which now constitute the bulk of the crop are very regu-
lar and full bearers, under rational treatment. A local

seedling, the Pringle, was for many years chiefly grown
for the earliest ripening, but this has recently been

largely superseded by another local seedling, the New-
castle, which is of superior size and about as early.
The European varieties, Large Early and Early Golden,
are fine in a few localities where

they bear well, and do better in

southern California than elsewhere.

The universal favorite is the Royal;
probably three-fourths of all the
trees in the state

are of this variety,

though recently the
area of the Blen-
heim has been in- /|

creasing largely.
The Hemskirk \?y,:

stands next to the
Blenheim in popu-

283. A characteristic

branch of apricot

larity. The Peach is largely grown in the Sacra-
mento Valley. The best apricot grown in California is

the Moorpark; in size and lusciousness, when well

ripened, it heads the list. It is, however, rather shy in

bearing, and is forsaken for this fault in most regions.
It shows the best behavior in the Santa Clara Valley,
and is there retained, in spite of frequent lapses, because
of the high prices which it commands at the canneries.
About a dozen other varieties are carried in small num-
ber by the nurserymen to meet limited local demands.

Apricots for canning and drying are graded according
to size: Extra, not less than 2J4 inches in diameter;
No. 1, 2 inches; No. 2, \Y2 inches; No. 3, 1 inch. The
first three grades must be sound, clean and free from
blemish, and No. 3 must be of good merchantable qual-
ity. The shippers and canners require well-colored but
only firm-ripe fruit, because both the long rail trans-

portation and the canning process require it; soft-ripe
fruit will neither can nor carry. For drying, riper fruit
is used, and yet over-ripeness has to be guarded against
to avoid too dark color. For canning, the fruit must be
carefully hand-picked; for drying, much is shaken
from the trees. The drying process consists in cutting
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the fruit in halves longitudinally, dropping out the pits
and placing the halves, cavity uppermost, upon light
wooden trays. Breaking or tearing the fruit open will
not do; it must show clean-cut edges. When the trays
are covered they are placed in a tight compartment,
usually called a "sulfur box," though it may be of con-
siderable size, and the fruit is exposed to the fumes of

slowly burning sulfur, to ensure its drying to the light
golden color which is most acceptable to the trade.
The production of the right color is the end in view, and
different dryers regulate the amount of sulfur and the
length of exposure according to the condition of their
fruit and then- judgment of what it needs. The exposure
varies from half an hour to two or three hours, accord-
ing to circumstances. After sulfuring, the trays are
taken to open ground, and the fruit is cured in the sun.

Only a very small fraction of the California product of

evaporated apricots is cured in an evaporator. It

requires about six pounds of fresh apricots to make one
pound of cured fruit.

284. Good apricot fruits, one-half natural size.

A moderate estimate of the yield of apricots might be
placed at seven and one-hajf tons to the acre; extreme
yields are far away from this both ways.

The. apricot is, as a rule, a very healthy tree in Cali-
fornia. It is, however, subject to injury by scale insects
of the lecanium group in some parts of the state. Dur-
ing recent years there has been increasing injury by a
shot-hole fungus, which perforates the leaves and makes
ugly pustules upon the fruit. Such fruit is unfit for

canning except the fruit be peeled, which is little done
as yet. It also makes low-grade dried product. This
fungus can be repressed by fungicides of the copper
c 'ass - EDWARD J. WICKSON.

AQUARIUM. The aquarium as here understood is

a glass tank for live fish, plants, and the like, for the
dwelling-house or other suitable place.
The aquarium should be in a place where it may

receive light, but direct sunlight is not necessary; and
to keep an aquarium in a healthy condition, Irving
plants in the water are absolutely necessary and
plants will not thrive in dark rooms'; neither will fish
retain their bright coloring. The square or rectangular
aquarium with open top affords a large breathing-
space or air for the fish which is another requisite,
and the fish will be healthier and live longer than in a
glass globe with small neck and orifice. Another and
very important factor in the aquarium is sand and
small pebbles. These should be washed clean of all soil

before placing in the aquarium. About 2 inches over
the bottom is sufficient. The plants should be planted
before filling the aquarium with water. Figs. 285-287
show useful window aquaria.

An aquarium, to be in a healthy condition, should
contain living plants oxygenators which are as

necessary as food, as fish must have good air. The
aquarium must be kept clean. The sediment should
be removed from the bottom with a dip tube twice a
week, and the inner side of the glass cleaned with a
wiper once a week. Encourage the growth of the plants
at all seasons; admit
plenty of light, but no
direct sunshine. There
should also be a few tad-

poles and snails in the

aquarium. These are

very essential, as they
are scavengers, and de-
vour the confervoid

growth that frequently
accumulates on the

plants. In fall, give a

thorough cleaning and
rearrangement of the

aquarium, so that all are
in the best condition pos-
sible before winter sets

in. In March it should 285. A museum-jar aquarium,
be carefully looked over,
and undesirable plants removed or transplanted.
Additions may be made or any change if necessary.

Following are some of the best plants to place in the

aquarium, all of which can be easily and cheaply pro-
cured from dealers who make a specialty of aquatics:
Cabomba caroliniana (commonly called Washington-
grass or fish-grass) is one of the very best oxygenators
and a most desirable plant for the aquarium and can

usually be had in quantity at any season, except late in

winter. It is usually sold in bunches, but after winter
sets in, bunches of cabomba will not remain long in a
healthy condition in the aquarium without care and
attention. Plants to be of benefit in the aquarium must
be living, and before these bunches of grass can emit
roots and be self-sustaining, the fish too often nibble
and disturb them to such a degree that, instead of being
serviceable to the aquarium, they are a positive injury.
Elodea, or Anacharis (water pest): there are two forms
of this useful plant. E. canadensis is a very rapid grower
and may be found in ponds in dense masses. When once

established, it is a pest and hard to eradicate; but

being of stem growth, it is not so readily grown in the

aquarium. The giant form is a very desirable and
valuable plant and can be used to good advantage,
making a very interesting as well as a valuable plant
in the aquarium. Myriophyllum spicatum somewhat
resembles the cabomba, but is of a darker color and
stronger in growth and texture. It is a hardy plant
and will withstand the winters in the neighborhood of

Philadelphia. When
cabomba is unattain-

able, this may be had
in good condition. It is

also an excellent plant
to use for fish spawn
during the breeding
season. This must not
be confused with the

Myriophyllum proser-

pinacoides, commonly
called parrot's feather,
as the latter is useless

as an aquarium plant.

Sagittaria natans is a
286. A rectangular glass aquarium.

very pretty strap-leaf variety of sagittaria and useful

for a small aquarium. But S. sinensis, the giant form,
is the best of all sagittarias for the aquarium, and
is indispensable. When planted in the aquarium and
allowed to get well rooted before the fish are intro-

duced, it can be relied upon to maintain the aquarium
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287. Permanent aquarium made of

wood and glass.

in a health}' condition for several months. Vallisneria

spiralis (eel-grass, tape-grass, wild celery) is a native

plant inhabiting streams and rivers, and often used in

the aquarium. Its long, narrow, strap-like blades or

leaves are more flexible than the sagittaria and the tips

float on the surface of the water. They are light green
in color and of softer texture. It is a difficult plant to

carry over winter, its natural propensity being to die

down in winter, just the season when it is wanted in

evidence in the aquarium. Ludvigia Mulerttii is one of

the most conspicuous,
ornamental and useful

plants for the aqua-
rium and is always in

great demand. It is

much larger and a
stronger grower than
L. palustris of the
middle and northern
states. It is a native
of the southern states,
whence come our sup-
plies in winter in small

quantities and for high prices, the plants very un-

satisfactory at best. The difficulty is that plants, or
rather sprays, plucked from growing plants and shipped
North, receive a violent check in the change of temper-
ature and the closely confined condition of the packing-
case. The result often is that the plants or sprays lose

a great part of their foliage, and when afterward sub-

jected to cold running water are completely ruined.

The only safe way is to secure stock during the summer
or early fall, getting plants established in pots before

preparing the aquarium for winter. In this condition,
the plants will hold their own and winter over; but to

attempt to grow southern stock in winter in our north-
ern states is futile. There are a few other submerged
plants that might be used, but the above-mentioned
are the best and the best oxygenators for large or small

aquariums. Floating plants should be used sparingly
in the aquarium, an open, clean surface being most
desirable and even necessary for air. Moreover, the

majority of the floating plants are suitable only for sum-
mer culture. Another reason why surface or floating
plants do not succeed in a house

aquarium is that the water is

deficient of plant-food suitable for

such plants. Plants that die in an
aquarium would, if transferred to a
tur> containing a quantity of soil,
as well as water, make rapid and
healthy growth. Limnocharis Hum-
boldlii (water poppy) is a plant often
used in the aquarium. It is neces-

sary to plant this in the sand in

the same manner as other aquatic

plants, although the leaves are float-

ing, similar to the leaves of a pond-
lily. Eichhornia crassipes major
(water hyacinth) is a very desirable

plant for catching the fish spawn,
but under ordinary conditions lasts

but a few days in the aquarium.
Miniature plants of these are very
pretty, and fish are very fond of

nibbling at the roots to the detri-

ment of the plants. These, with

many other plants, are best adapted
for the summer aquaria where they
can enjoy the benefit of sunlight
and open air.

Numerous free-floating plants are

adapted to the aquarium, but too

many must not be in evidence, or the
fish may become suffocated. The
azollas are very pretty, and the fish

will occasionally eat the plants. The salvinia is another
small plant often seen in the aquarium, but under favor-
able conditions it grows very rapidly, and forms a com-
plete mat, which must be avoided. The European and
American frog's-bits (Limnobium Spongia, Hydrocharis
Marsus-ratue) are very attractive plants, their long,

silkj" roots reaching down in the water.
In summer the plants and fish should be placed out-

of-doors in a fountain basin, pool, or a tub sunken in

the ground in a partially shaded place; and a fresh

aquarium should be stocked in the fall.

Aquariums are rapidly increasing in popularity for

home use, and are of great service in nature-study.
A permanent aquarium need not be an expensive
affair. The rectangular ones are best if large fishes are

to be kept, but they are not essential. A simple home-
made aquarium of glass and wood (Fig. 287) is de-

scribed in Jackman's "Nature Study," as follows (the
dimensions being slightly altered): "Use an inch board
11% inches wide and 12 inches long for the bottom,
and two boards of the same thickness and length, 10%
inches high, for the ends. Three-eighths of an inch
from the edge on either side, with a saw, make a groove
J^inch deep and wide enough to receive loosely double-

strength glass. Groove the end boards and fasten them
to the bottom with screws, so that the grooves will

exactly match. Partially fill the grooves with soft

putty, or, better, aquarium cement, and press into each
side a pane of glass. By making the bottom board \\]/%
inches long, an ordinary 10 x 12 window pane will be
the proper size. When the glass is pressed to the bottom
of the groove, draw the two ends in at the top until

the glass is held firmly and then fasten them in place
by narrow strips of wood, one on each side of the tank,
placed on top of the glass and screwed to the end pieces.
These strips also protect the hands from injury while

working with the specimens in the aquarium. Before

filling with water, the inner surface of the bottom and
ends should be well rubbed with oil or paraffin and the

grooves inside the glass well packed with putty." After
the box is made it would be well to let it stand in water
for a day or two. The wooden sides will swell and
tighten the joints, and leakage will be less probable.

WILLIAM THICKER.

=
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AQUATICS. A term applied to plants suited to cul-
tivation only in water, particularly to those grown in

ponds and tanks.
North America is the most highly favored country

in the world for the cultivation of aquatic plants. Col-
lections can easily be made to furnish a display of flow-
ers from April to October in the open without artificial

heat. There are numerous aquatic plants other than
nympheas, nelumbiums and victorias. Some very de-
sirable plants are Acorus japonica variegata (varie-
gated sweet flag), Aponogeton distachyus (Cape pond-

289. Lawn pond of aquatics, with mason-work margin.

weed, or water hawthorn), Callha palustris and C. palus-
tris fl. pi. (marsh marigolds), Cyperus Papyrus (Egyp-
tian paper plant), limnanthemums in variety. Some
of the bog or marsh plants may be used in margins, as

many varieties of sagittaria, not omitting the common
cat-tail, Typha latifolia, the hibiscus of mammoth pro-
portion, and the beautiful new hybrids with gorgeous
flowers of all shades from pink to scarlet and crimson.
See Bog-gardening. Figs. 289 and 290 show formal
and informal lawn ponds.

Soil. All aquatics require a rich soil, and this with-
out limit, a depth of water from 1 to 3 feet, and ample
space to spread their succulent leaves. In a natural

pond,
in which there is an accumulation of humus over-

laying a clayey subsoil, nothing more is wanted, but
on a sandy or gravelly bottom it is necessary to place
a layer of rich earth 12 to 18 inches deep. In artificial

ponds, built of masonry (Fig. 289), a layer of rich soil is

necessary if the things are to be planted out, as is best
for nelumbiums. The soil best suited for aquatics is

a turfy loam, inclining to heavy, and thoroughly rotted

cow-manure, two parts of the former to one of the latter,

and, when possible, it should be composted some time
before using, and turned over two or three times
to thoroughly incorporate the manure. When cow-
manure can not be obtained, other thoroughly rotted
manure may be used. The next best fertilizer is pulver-
ized sheep-manurej but this, being less bulky and
stronger in proportion, should not be used so freely as
other manures; one part sheep-manure to nine of soil

is sufficient. Chemical manures, ground bone, horn
shavings, and the like should not be used unless in

extreme cases, and then very cautiously. Tankage may
be used to good advantage. It contains dried blood,
and ground bone. It is very desirable for permanent
beds or soils that may continue two or more seasons
without renewing. The bone is not readily dissolved
and has a lasting quality. Blood, being soluble, has
immediate effect and is a valuable fertilizer, if used

sparingly.

Depth of water. In natural ponds, water-lilies are
found growing in water from a few inches to 4 and 6
feet deep, but in artificial ponds a depth of 12 to 18
inches .will be found sufficient for most nympheas, and
18 to 24 inches is a good depth for victorias. In con-

structing an artificial pond, a depth of 2 to 2}^ feet is

ample. Water to the depth of 12 inches above the
crowns of the plants is sufficient, and a box containing
the soil may be 12 inches deep. Thus a pond 2 feet in

depth is deep enough, and will allow a man, with hip

boots on, to walk between the plants with ease. For a
small pond, less than 12 feet over, a plank laid ac
will suffice for all operations.

Protection. Where severe frosts are prevalent in

winter, and ice 12 to 18 inches in thickness is found,
there will be danger of the roots freezing. In such cases,
an additional depth of 6 inches will be a great advantage,
and a protection of bracken, salt hay, green manure,
leaves, or any other non-conducting materials should be
used to protect the masonry, in severe weather, against
expansion and breakage. To protect tubs, small pools
or ponds, cover with boards and pile on dry leaves to

the depth of 8 or 12 inches, then salt hay or fresh stable-

manure to keep the leaves from blowing away. This is

one of the best means of protection against freezing.
The general use of concrete work instead of brick and
stone is to be commended. Reinforcement makes thi

walls frost-proof and water-proof.
Planting. All hardy nympheas maybe planted an.,

time between the 1st of April and the 1st of September.
Those planted early, other things being equal, will give

good results the same season, while those planted late

will get well established before winter, and will be in

excellent condition to start at nature's summons early
the following spring. The hardy nympheas differ con-

siderably as to rootstocks. Those of the native species
are long and of a spongy, soft texture, and rambling
in growth, while the European species have a much
larger and very firm rootstock, and grow more compact.
In planting, all that is necessary is to press the root-

stock firmly into the soil, and if there is any danger of

the root rising to the surface, place a brick or any weight
upon it, to keep it in position until anchored by its own
roots. Tender nympheas should not be planted until

the latter end of May or beginning of June, according to

location. They should not be planted out before coleus,

alternanthera, and other tender bedding plants. They
require to be started indoors, and will be grown in pots,
which are much handier to plant than roots of the

hardy varieties, and can be planted under the watei

with ease and facility. Nelumbiums should not b
planted until about the 1st of May. Southward the
season is earlier. The existing conditions should be
such that tubers shall start at once into active growth.

.

y

290. A lawn pond.
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They should be already "started" before setting out.

The tubers should be laid horizontally in a slightly
excavated trench and covered with 2 or -3 inches of soil,

using a weight, if necessary, to keep the tubers in posi-
tion. Plants established in pots or pans are very con-

venient for planting, and may be purchased when tubers

can no longer be procured, and can be planted a month
later in the season with good results.

The Victoria regia has always been an aristocrat

among water-lilies, and few cultivators could indulge in

such a horticultural luxury. To grow it satisfactorily,
it large surface space with a greater depth of water is

necessary than for other aquatics, and a higher tempera-
ture is needed at the early stages. It can be cultivated

in the open air, but artificial heat must usually be ap-

plied and protection afforded, so as to maintain a tem-

pcrat ure of 85 F. In 1898 the introducer of V. Trickeri

brought the Victoria within easy reach and culture of

all lovers of aquatic plants. V. Trickeri is entirely dis-

tinct from other known varieties and can be grown in

the open alongside of Nymphxa zanzibariensis and N .

nsis, and under precisely the same conditions.

When planted out about the middle of June, the plants

grow rapidly, and will develop their gigantic leafage
and magnificent flowers in August, and continue to do
so until destroyed by frost. V. Trickeri is none other
than V. Cruziana, which was never introduced into cul-

tivation until 1898. All that existed outside of its na-
tive haunts, on the Parana River, South America, was
an herbarium specimen of part of a leaf. It is now

fenerally
and extensively grown throughout the United

tales and in Europe where aquatics are cultivated.
Enemies. Aquatics, like other plants, have their

enemies in the way of insect pests, although in a less

degree than most plants. Aphides are sometimes
troublesome, or at least very unsightly. These, however,
have their enemies, especially the coccinella (lady-bird),
insectivorous birds, and so on. When these do not

keep them down, a weak application of kerosene emul-
sion will make a clearance. Another method of getting
rid of these pests, especially in a small artificial pond,
where an overflow is (or should be) provided, is to take
the hose with a spray, using a little force, and drive the
insects off the plants, and, as they readily float on the

water, the action with the hose will drive them out at
the overflow pipe. Recently an insect pest that has its

home in Florida has migrated northward, causing some
annoyance. The larva of the moth Hydrocampa pro-
prialis eats the leaf, and also cuts out pieces of the same,
which it uses for protection, thereby greatly disfiguring
the plant, and at the same time making it difficult to

get at the enemy. The best remedy for this and the
nelumbium moth, which is very much like it, is a lamp
trap. Any ordinary lamp placed near the plants at

night, and standing in a shallow vessel containing kero-

sene, will attract the insects, which, on striking the

lamp, fall into the kerosene and are no further trouble.

For other insects, such as leaf-miners and those which
eat the leaves of plants, the best remedy is arsenate of

lead. Musknits are more or less troublesome, especially
where nelumbiums are grown. They will eat the tubers
in winter and early spring, and will make sad havoc
with banks. They will also eat the roots of some nym-
pheas. The best remedy for these is the steel trap. A
sporadic disease has also made its appearance. The
leaves are affected with spots, which, under a damp,
warm atmosphere, spread rapidly. Such climatic con-

ditions, followed by bright sunshine, cause the affected
leaves to shrivel up. This greatly weakens and checks
the plants. This disease yields readily to a weak solu-

tion of bordeaux mixture. The same remedy is also

very valuable in ridding the pond of all confervoid

growth.
Tub culture should be resorted to only from lack of

space, or when no other method can be adopted (Fig.
291). For this system of culture, nympheas should be

chosen that are moderate growers, yet free-flowering,
and other miscellaneous aquatic plants. The tubs
should hold from 4 to 12 cubic feet of soil for nympheas,
according to the variety, some being moderate growers,
others vigorous and robust. The tubs may remain
above ground or sunken. If sunken during the warm
weather, the roots are kept cooler, and this is desirable,

especially if hardy kinds are grown. A great improve-
ment over tubs is a concrete pool 4 or 5 feet in diameter
made in the shape of a tub, and 2 feet deep. A circular

form 4 or more feet in diameter should be made and the

ground then excavated 8 inches larger than the form.
This will allow a wall of concrete 4 inches thick. Wire

netting should be used for reenforcing, arranged so as

to be in the middle of the wall. Use a mixture of sand,

291. Tub of water-lilies.

gravel or cinders in the following proportion : two bags of

Portland cement, three wheelbarrows of sand, five wheel-
barrows of gravel or finely broken stone or cinders and
limoide equal to one-fourth of cement. This must be

thoroughly mixed before using. After the second day,
remove the form and lay the bottom with the same
material 4 to 6 inches thick. This will make a strong,

durable, water-tight pool and at a very moderate cost.

WILLIAM THICKER.

[The standard book on the American culture of aquat-
ics is "The Water Garden," by Wm. Tricker, N. Y.,

1897, pp. 120, to which the reader is referred for exten-
sive cultural directions and for lists of aquatic plants.
For botanical descriptions of the various kinds of

aquatics, with brief, special cultural directions, the
reader may consult the articles in this Cyclopedia,
under the various genera, as Nelumbium, Nymphxa,
and Victoria. L. H. B.]

AQUILfeGIA (from aquilegus, water-drawer, not from
aquila, eagle). Ranunculacex. COLUMBINE. Hardy per-
ennial herbs of the northern hemisphere; grown for
their profusion of showy flowers in early summer, and
the delicate foliage later on in the year. See page 3565.

Mostly with paniculate branches, terminated by
showy fls.

,
and 13 ternately-compound Ivs., commonly

glaucous: the Ifts. roundish and obtusely lobed: fls.

large, showy, usually in spring or early summer; sepals
5, regular, petaloid; petals concave, produced backward
between the sepals, forming a hollow spur; stamens
numerous: fr. of about 5 many-seeded follicles.

About 30 distinct species. J. G. Baker, A Synopsis of

the Aquilegia, inG.C. II. 10:19, 76, 111, 203 (1878).
The columbines are among the most beautiful and

popular of all hardy plants. The tall and strong-growing
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species can be used to advantage in half-shady positions.
The attractive forms and rich variations in hue of

aquilegias come out well when associated with hemero-

callis, Siberian irises, thalictrums, polygonatums,
Spirxa Filipendula and wild ferns. In the North, a
similar effect is produced by grouping columbines

together with white and blue Lupinus polyphyllus,

Campanula persitifolia, Iris germanica and /. pallida yar.
dalmatica, Iceland poppies

and trollius. For rockeries,
the low-growing early alpine species, such as A . alpina, A .

Stuartii and A.flabellata are well adapted. Throughout
the middle and northern states, columbines need winter

protection, dry leaves being preferable for covering.
Seeds sown in pans, in coldframes in March, or open

air in April, occasionally bloom the first season, but

generally the second. The different species should
be some distance apart, if possible, if pure seed is

desired, as the most diverse species hybridize
directly. They may be propagated by division of

the roots in late fall, winter or early spring, but
the better way is by seeds. Absolutely pure seed
is hard to obtain except from the plants in the
wild state; and some of the mixed forms are quite
inferior to the true species from which they have
come. A. cserulea, A. glandulosa, and A. vidgaris
are likely to flower only two or three years, and should
be treated as biennials; but A. vulgaris may be kept
active for a longer period by transplanting.
A light sandy soil, moist, with good drainage, shel-

tered, but exposed to sun, is what aquilegias prefer. Some
of the stronger species, when of nearly full flowering size,

may be transplanted into heavier garden soil, even

heavy clay, and made to succeed
;
but for the rearing of

young seedlings, a light, sandy loam is essential. The
seed of most columbines is rather slow in germinating,
and it is necessary to keep the soil moist on top of the

ground until the young plants are up. A coldframe,
with medium heavy cotton covering, is a good place to

grow the plants. The cotton retains sufficient moisture
to keep the soil moist on top, and still admits sufficient

circulation of air to prevent damping-off of the young
seedlings. When large enough, the seedlings may be

pricked out into another frame for a time, or, by shad-

ing for a few days until they get a start, they may be
set into the permanent border, or wherever they are to
be placed. (F. H. Hereford.)
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species. Var. nana, Hort. Plant 1 ft. high or less: fls.

like the type.

Var. flavescens, Hook. A pale-lvd. yellow-fld.

variety. Very pretty. Intro. 1889. This has often

been called A. flavescens, Wats.; .4. c&rulea var. flaves-

cens, Lawson; A. flavi-

flora, Tenney ;
.4 . cana-

dc/tsis var. flaviflora,
Brit. B.M. 6552 B.

6. Buergeriana.Sieb.
& Zucc. (.4. atropur-

purea, Miq.). More
slender than .4. md-

garis; 1 ft. high, finely

pubescent toward the

top; branched to form
several heads, bearing

2-3-petioled, biternate

Ivs. : partial-petioles of

basal Ivs. } <j-l in. long,
with 3 sessile divi-

sions: fls. yellow, tinted

with purple, 1-1 Vi in.

diam.; sepals Min.
long, acute, spreading;
spurs erect, nearly
straight, as long as the
limb of petals, and
about equaling the

sepal; head of stamens
293. .ca, leaves* A,uUeg,a

P ^
follicles pubescent,

3
4 in. long, style half as long. Early. Japan. Brought

from St. Petersburg, 1892.

AA. Sepals about 1 in. long: expanded fl. about 2 in.

diam.

B. Spurs shorter than the petal-limb, and incurved.

7. flabellata, Sieb. & Zucc. St. 1-1^ ft., few-fld.:

partial-petioles of root-lvs. 1 in. or more, Ifts. nearly

sessile; st.-lvs. large and petioled: fls. bright lilac, or

pale purple or white; sepals 1 in. long, obtuse; limb of

petal half as long, often white in the lilac-fld. form;

spur shorter than the limb, slender toward the end,
much incurved: stamens not protruding beyond the

petal-limbs: follicles glabrous. Summer. Japan. R.H.

1896, p. 109. Var. nana-alba, Hort. (var. fldre-dlba,

Hort.). Fls. pure white: plant dwarfish. R.B. 15:157.

B.M. 8354 (var. nivea).

BB. Spurs at least as long as petal-limb.

C. Stamen* short, not much protruding.

8. leptoceras, Fisch. & Mey. St. several-fld., about
1 ft. high: partial-petioles of root-lvs. over 1 in., Ifts.

sessile; st.-lvs. petioled biternate: fls. violet, with the

tips of the sepals greenish, and tips of the short petal-
limb yellow; spur slender, slightly curved, J^in. long,
not knobbed: stamens protruding a little beyond the
limbs of petals: follicles slender, glabrous, nearly 1 in.

long. Summer. E.Siberia. B.R. 33:64. F.S. 3:296.
Little used in Amer.

9. vulgaris, Linn. (A. stdlata, Hort. .4. atrata,

Koch). COMMON COLUMBINE of Eu. Sts. \}y-2 ft.

high, many-fid., finely pubescent throughout: root-lvs.

with 3 partial-petioles 1
' -2 in. long, secondary

branches certain, ultimate If.-lobes shallow and round-
ish, texture firm; lower st.-lvs. petioled and biternate:
fls. violet, furnished with a claw, acute, 1 in. long, half

as wide; petal-limb %in. long, equaling the head of

stamens; spur about same length, stout, much incurved,
knobbed: follicles densely pubescent, 1 in. long, style
half as long. Summer. Eu., Siberia, and naturalized in

Amer. Gn. 12. p. 288; 70, p. 16 (as .4. stellata). G.W.
3, p. 229. Var. fldre-pleno, Hort. Fls. much doubled,
ranging from pure white to deep blue. Here belong

many horticultural varieties with personal names.
Var. Vervaeneana, Hort. (var. fbliis-aureis, Hort. Var.

atroviolacea, Hort.). Lvs. with yellow variegated lines.

Var. nivea, Baiimg. (var. dlba, Hort.). MCNSTEAD'S
\VHITE COLUMBINE. Often 2-3 ft. high: a great profu-
sion of large, pure white fls. for several weeks in early

spring. Var. nivea grandiflora, Hort., is much like this.

Var. olympica, Baker (.1. olympica, Boiss. A. Witt-

manniana, Hort. A. bldnda, Lem.). A fine variety,
with several large fls.

; sepals light lilac or bright purple,
1 in. or more in length; petal-limb white. I.H. 4:146.
R.H. 1896, p. 108.

Var. hybrida, Sims. Much like the last variety,' but
with stout, lilac-purple spurs as long as the sepals, only
slightly incurved. Probably a hybrid of A. vulgaris
and A. canadensis. B.M. 1221.

10. sibirica, Lam. (.4. bicolor, Ehrh. A. Garnieriana,
Sweet. A. speciosa, DC.). St. l}^-2 ft. high, many-
fld.; often nearly glabrous throughout: partial-petioles
of root-lvs. 1-2 in., sometimes showing 3 distinct

branches; terminal Ifts. 1 in. or more broad, lobes

rather shallow and rounded; lower st.-lvs. petioled and
biternate: fls. pale or bright lilac-blue; oblong sepals

fully 1 in. long, spreading or reflexed a little; petal-limb
half as long, equaling the head of stamens, and often

white; spur rather stout, ]^\n. or more, very much
incurved, or even coiled: follicles glabrous, 1 in. long,

style ^in. Summer. E.Siberia. S.B.F.G. II. 1:90.

Var. fl&re-pleno, Hort. (A. bicolor var. flore-pleno,

Hort.). Fls. much doubled by the multiplication of both
the limbs and the spurs.

Var. spectabilis, Baker (.4. spectabilis, Lem.). A
large, bright lilac-fld. var.; petal-limbs tipped yellow.
Amurland. I.H. 11:403.

cc. Stamens long, protruding far beyond the petal-limb.

11. formdsa, Tesch. (A. canadensis var. formdsa,
Wats.). Habit as in A. canadensis: root-lvs. and st.-

lvs. like that species, but fls. brick-red and yellow, or

wholly yellow, and sepals larger, quite twice as long as

petal-limb; spurs more spreading, somewhat more slen-

der, and often shorter. May-Aug. Sitka to Calif., and
east to the Rockies. Intro. 1881. B.M. 6552. F.S.

8:795. Gt. 32:372. R.H. 1896, p. 108. G.C. 1854:836.
Var. hybrida, Hort.

(.4. californica var.

hybrida, Hort. A. su-

perba, Hort.). Fls.

large, with scarlet

sepals and yellow
petals; spurs spread-
ing, long and slender.

A supposed hybrid
with A . chrysantha.
F.M. 1877:278. V.
2:33f.2. Var.r&bra-

pleno, Hort. (var.

fldre-pleno, Hort.).
Fls. as in var. hybrida,
but several whorls of

petal-limbs. Var.

nana-alba, Hort,. Fls.

pale, often nearly
white: plant not ex-

ceeding 1 ft.

Var. truncata,
Baker (.4. truncata,
Fisch. A.califdrnica,
Lindl.). Fls. with

short, thick spurs and
very small sepals and
a small petal-limb.
Intro. 1881. F.S. 12:

1188 (as A. eximia,
Hort.). 294. Aquilegia chrysantha.
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12. Skinned, Hook. St. 1-2 ft. high, many-fid., gla-
brous: root-lvs. long-petioled, with both primary and
secondary divisions long; Ifts. cordate, 3-parted; sev-
eral st.-lvs. petioled and biternate: sepals green, keeled,
lanceolate, acute, never much spreading, %-l in. long;
petal-limb greenish orange, half as long as sepal; spur
bright red, tapering rapidly, over 1 in. long; stamens
protruding far beyond the limb; styles 3: fr., at least
when young, bearing broad, membranous, curled wings.
After flowering, the peduncles become erect. July-
fSept. Mts. of New Mex. B.M. 3919. P.M. 10:199.
B.H. 4:1. F.S. 1:6. V.
2 : 33 f . 5 (poor). A hand-
some plant requiring a
light soil in a sunny bor-
der. Var. fldre-pleno,
Hort. Fls. double. Gt.
34:57. Very fine.

295. Aquilegia longissima. (XM)

BBB. Spurs very long, several times the length of

petal-limb.

13. chrys&ntha, Gray (A. leptoceras var. chrysdntha,
Hook.). Fig. 294. Height 3-^ ft.: root-lvs. with twice
3-branched petioles, Ifts. biternate; st.-lvs. several,

petioled: fls. many on the plant, 2-3 in. across; sepals

pale yellow, tinted claret, spreading horizontally; petal-
limb deep yellow, shorter than the sepals, and nearly as

long as the head of stamens; spur rather straight, very
slender, divergent, about 2 in. long, descending when
fl. is mature: follicles glabrous, 1 in. long; style half

as long. May-Aug. New Mex. and Ariz. Gn. 16:

264; 51, p. 385. B.M. 6073. R.H. 1896, p. 108. F.R.
2:169. Gt. 33:84. G.C. 1873:1501. F.M. 1873:88.
V. 2:33 f. 3. F.S. 20:2108. H.F. 4:120. H.U. 3,

p. 324. Var. flavescens, Hort. (A. aitrea, Junk. A.
canadensis var. aiirea, Roezl). Fls. yellow, tinged
with red; spurs incurved, and shorter than in the type.
Gt, 21:734. Var. alba-plena, Hort. (var. grandiflora
alba, Hort.). Fls. very pale yellow or nearly white, with
two or more whorls of petal-limbs. Intro. 1889.
V. 12:311. G.W. 8, p. 375. Var. nana, Hort. (A.

leptoceras var. liitea, Hort.). Like the type, but plant
always small, not exceeding 1% ft- Var. Jseschkanii,
Hort. About the same height as last: fls. large, yellow,
with red spurs. Thought to be a hybrid of A. chrysan-
tha x Skinneri, hence sometimes called A . Skinneri
var. hybrida, Hort.

14. longissima, Gray. Fig. 295. Tall, somewhat pu-
bescent with silky hairs, or smoothish: root-lvs.

biternate, even in the petioles; Ifts. deeply lobed and
cut, green above, glaucous beneath; st.-lvs. similar,

petioled: fls. pale yellow, sepals lanceolate, broadly

spreading, 1 in. or more, the spatulate petals a little

shorter, about equaling the head of stamens; spur with
a narrow orifice, 4 in. long or more, always hanging.
Distinguished from A. chrysantha by its longer spur
with contracted orifice, by the narrow petals, and by
the late season of flowering. Late July to Oct. 1.

Ravines S. W. Texas into Mex. G.F. 1:31 (adapted in

Fig. 295). The seed must beobtained from wild plants,
as those cult, usually fail to produce seed; hence not
much used.

AAA. Sepals l\^-l]/z or even 8 in. long: expanded fls.
% l
/y-3 in. diam.; stamens not protruding.

B. Spurs long and not incurved.

15. caerulea, James (A. leptoceras, Nutt. A. ma-
crdntha, Hook & Arn.). St. 1-1 J^ ft., finely pubescent
above, bearing several fls.: lower st.-lvs. largo and bi-

ternate; basal-lvs. with long 3-branched petioles; Ifts.

3-lobed on secondary stalks: fls. 2 in. across, whil ish, but

variously tinted with light blue and yellow; sepals often

blue, oblong, obtuse, twice as long as the petal-limb;
spurs long, slender, knobbed at the end, rather straight,
but curving outward; head of stamens equaling the

petals: follicles pubescent, 1 in. long; style J-iin. Apr.-
July. Lower mt. regions, Mont, to New Mex. B.M.
4407; 5477. Gn. 16:264. Mn. 6:61. V. 2:33 f. 4.

F.S. 5:531. F.R. 10:165. Gn. 59, p. 147. G. 28:241.
Var. alba, Hort. Fls. of same size but entirely white.
Intro. 1883. Var. hybrida, Hort. Sepals some shade
of blue or pink, or mixed, and petals nearly white or

yellow, also called var. lutea, Hort. The true form of

this is probably A. cserulea x A. chrysantha. Gn. 51,

p. 385. R.H. 1896: 108. A.G. 15:315. I.H. 43:61.
Var. Helenas, Hort., is very probably a form of this

hybrid; very robust, fls. numerous, blue and pure
white. G.W. 6:212. Var. fldre-pleno, Hort. Fls. longer
and very showy, more or less doubled toward the
center.

BB. Spurs incurved and hardly longer than petal-limbs.

16. alpina, Linn. (incl. var. superba, Hort.). Fig. 296.
St. nearly 1 ft. high, finely pubescent upwards, 2-5-

fld., bearing petioled, biternate Ivs. : partial-petioles of

basal-lvs. 1-2 in. long, with 3 nearly sessile divisions,

deeply lobed: expanded fl. 1K~2 in. across, blue, rarely
pale or white; sepals 1J^ in. long, half as broad, acute;
petal-limb half as long as

sepals, often white; spur
stout, incurved, same length
as the limb; head of sta-

mens not protruding: fol-

licles pubescent, 1 in. long;

style much shorter. May,
June. Switzerland. L.B.C.
7:657. Gn. 9:384. F.W.
1879:353. B.M. 8303. Var.

alba, Hort. Fls. pure white.

17. glanduldsa, Fisch.
Fig. 297. St. 1-1 Yi ft. high,
glandular pubescent in the

upper half, 1-8-fld. : partial-

petioles of root-lvs. 1-2 in.

long, each with 3 distinct

divisions; Ift.-segms. nar-
row and deep; st.-lvs. few,
bract-like: fls. large, nod-

ding; sepals bright lilac-

blue, ovate, acute, about
\ l
/i in. long and half as

broad; petal - limb same
color, but tipped and bor-
dered with creamy white,
less than half the length of

the sepals, very broad
; spur

very short, }^-J-^in., stout,
much incurved; stamens 296. Aquilegia alpina. (x Ji)

f^
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297. AquUegia glandulosa. ( X K)

not protruding: follicles 1 in. long, 6-10 in number,

densely hairy, with short, falcate style. Allied to - 1 .

alpina, but a taller plant, with shorter spurs, larger

0s and a greater number of follicles. May, June. Altai

Mts. of Siberia. B. 5:219. F.W. 1871:353. Gn.

15:278; 45, p. 193; 64,

p. 26. Gt. 289 f. 1.

One of the hand-
somest.

Var. jucunda, Fisch.

& Lall. Fls. rather

smaller than in the

type; petal-limb white,
more truncate at the

tip; stamens as long as

limb. B.R.33:19. F.S.

5 : 535. A fine variety,
with some tendency to

double.

18. Stftartii, Hort. A
recorded hybrid of A.

glandulosa x A . vulgaris
var. olympica. Fls.

very large and beauti-

ful. It very much re-

sembles the latter in

form of sepals and

petals, and the former
in shape of spurs and
coloration. May, June.

Intro. 1891. Gn. 34:

344; 61, p. 409. G.M.
54:416.

19. caryophylloides
is a garden name given

to some very mixed forms, with a great variety of

colors. Special characters seem not to be well fixed.

A. baikalensis, Hort. Fls. large, violet-blue, spurs long. A. hay-

lodginsis, Hort., and its var. delicatlssima, Hort., are much like A.

chrysantha, and resemble it in habit and color of fls. but the spurs
are not so long.

K. C. DAVIS.

ARABIS (Arabia). Crudferx. ROCK-CRESS. Small

perennial or annual herbs, with white or purple flowers,

grown mostly on borders and in roekwork.
Flowers mostly in terminal spikes or racemes, small,

but often many or appearing for a considerable period
of time: Ivs. mostly undivided: siliques long, linear,

flat: stigma 2-lobed. In temperate regions, about 100

species, several native to this country; some of them
are alpine. Usually prop, by division; also by seeds

and cuttings. Hardy, requiring plenty of sun, and

thriving even in poor soil. The following four species
are perennials:

A. Fls. purple or rose.

muralis, Bertol. (A. rosea, DC.). A foot high, with a
rather dense raceme of pretty fls.: Ivs. oblong, sessile

(the radical ones with a long narrow base), prominently
and distantly blunt-toothed, sparsely pubescent. Spring
and summer. Italy. B.M. 3246.

AA. Fls. while.

serpyllifdlia, Vill. (A. nivdlis, Guss.). Tufted, 2-6 in.:

radical Ivs. entire or few-toothed, the St.-Ivs. small and
sessile, not clasping: fls. in a short cluster, the calyx as

long as the peduncle, the limb of the petals linear-

oblong and erect. Eu.

albida, Stev. (A. caucdsica, Willd.). Fig. 298. A few
inches high, pubescent: lower Ivs. narrow at the base,
the upper auriculate-clasping, all angle-toothed near
the top: fls. in a loose raceme, the calyx shorter than
the pedicel, the petal-limb oval and obtuse. Eu. B.M.
2046. Gn. 62, p. 280; 72, p. 67; 74, p. 620. F.E. 16:611.
Blooms early, is fragrant, and is well adapted for

rock-gardens and edgings, and covering steep banks.

Var. fldre-pleno, Hort. Double. Gn. 65, p. 306. Var.

variegata, Hort., has yellow-white stripes on Ivs. Gt.

45, p. 108. Var. BUlardieri, Boiss. (A. Billardieri, DC.).

Hoary-pubescent, slender: Ivs. small, very obtuse,
entire or with 1 or 2 teeth at base: pod long, slender

and spreading: fls. often tinged. Eastern. Gn. 63,

p. 422.

alpina, Linn. Fls. smaller than in the last, plant only
slightly pubescent and hairy: Ivs. somewhat clasping
but not auriculate; small-toothed nearly or quite the
entire length, the cauline ones pointed. Eu. B.M. 226.

G.C. III. 30:239. Blooms very early, and is one of

the best rock-plants. Var. variegata, Hort. Var nana

compacta, Hort., a dwarf form. Gt. 44, p. 203. Var.

fldre-pleno, Hort. Fls. full-double; handsome. Gt. 51,

p. 211. G. 26:199.

A. arendsa. Scop. Fls. rose varying to white: Ivs. pinnatifid,
those on the St. deep-toothed. Eu. A. aubriclioides Boiss. Much
like A. albida, but pale pink. Cilicia. A. blepkarophylla. Hook.
& Am. Fls. large, rose-purple: Ivs. sharp-toothed, sewile or clasp-
. ii_ _ 3 "

i_ *-_i:f t> n/r cncT A E'M.J.'.. A J.','_r'n

white: Ivs, shining, obovate, clasping. There is a variegated form.

Eu. A. mfUlis, Stev. Fls. white: Ivs. pubescent, large-toothed, the

lower ones rounded and long-stalked. Eu. A. petraea, Lam. Fls.

white: Ivs. toothed, the radical ones often parted, the st.-lvs. oblong-
linear. Eu. .4. prxcox, Waldst. & Kit.=A procurrens. A. pro-

current, Waldst. 4 Kit. Fls. white: Ivs. ciliate, those on the st.

entire and sessile, the others stalked: stoloniferous. A variegated
var. Eu. A. Stitrii, Hort. A compact but vigorous garden form
with large clear white fls. A. ftrna., R. Br. Annual, hairy: fls.

large, purple: Ivs. oblong-ovate to rounH-oblong, the upper ones

clasping, rather coarse-toothed. Eu. B.M. 3331. L H B

ARACHIS (Greek, without a rachis). Legumindsx.
PEANUT. GOOBER. The peanut is sometimes grown in

the economic house of botanical gardens, and also as a

curiosity in outdoor gardens. The genus has nine

species, of which eight are Brazilian. Lys. abruptly
pinnate: fls. 1-3, yellow, in a dense, axillary, sessile

spike; ovary stipitate, in-

closed within the tube of the

calyx, the stipe at first short,

subsequently elongating and
carrying the immature fr.

beneath the ground. Here
develops what is one of the
most anomalous frs. in the
whole Leguminosse, it being
wholly indehiscent, the pea-
nut of commerce (which see).
See also Cyclo. Amer. Agric.,
Vol. II, pp. 514519 for pic-
tures and agricultural ac-

count. As a hothouse annual,
the seeds of the peanut may
be sown in heat, and the

plants potted in sandy loam.
For outdoor culture, see

Peanut, by which name the

plant is commonly known.

hypogsea, Linn. Annual; 1

ft. or less high: Ivs. abruptly
pinnate, with 2 pairs of Ifts.

and no tendril. Mn. 7 : 105.

Procumbent. N. TAYLOR.!

ARACHNANTHE.
(Greek for spider-

flower). Orchidacex. In-

cluded under Renan-
thera.

ARALIA (derivation
obscure). Araliacese. Or-
namental herbs, shrubs
or trees grown chiefly
for their bold foliage.
Stems often spiny : Ivs. 298. Arabis albida. ( X H)
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alternate, deciduous, pinnate to 3-pinnate: fls. small,

whitish, in umbels usually forming panicles; pedicels

articulate; calyx-lobes minute; petals imbricate in bud;
stamens 5; ovary 5-, rarely 2-celled, with the styles free

or connate only at the base: fr. a berry-like drupe with
2-5 compressed stones. -About 20 species in N. Amer.,
Asia, Malay Archipelago and Austral.

The aralias are large herbs, shrubs or small trees, often

spiny, with large decompound foliage, small whitish

flowers in umbels forming large terminal panicles and
followed by small usually black berry-like fruits.

The species are hardy or nearly hardy North. They
prefer rich or heavy soil. They are often planted as single

specimens on the lawn for the bold subtropical effect of

their foliage. Propagation is by seeds sown in

spring, which do best with slight bottom-heat,
or by root-cuttings, also with bottom-heat.

There are also a number of tender shrubby
plants cultivated as or-

namental greenhouse or

stove plants, which have
been provisionally re-

ferred to the genus
Aralia, as their flowers

and fruits are not yet
known; therefore it has
not been possible to de-

termine their true bo-
tanical affinity. In the

present work they are

referred to other genera.

They should be looked
for under Polyscias,
Pseudopanax, Scheffiera,

Oreopanax, Panax, Sci-

adophyllum, Dizygo-
theca. Other related

genera, perhaps not

including any horti-

culturally important
forms, are Heptapleu-
rum and Monopanax.
A. Prickly shrubs or rarely

low trees: Ivs. bipinnate,
2-3 ft. long: umbels

numerous, in a large,

broad, compound pani-
cle: styles distinct.

spindsa, Linn. ANGELICA
TREE. HERCULES' CLUB.
DEVIL'S WALKING-STICK.
Sts. very prickly, 40 ft.

high: Ivs. 1 J^-2J-^ ft. long,

usually prickly above; Ifts.

ovate, serrate, 2-3 J^ in.

long, glaucous and nearly 299. Aralia chinensis.

glabrous beneath, mostly
distinctly petioled; veins curving upward before the
margin. Aug. Southern states north to Tenn. S.S.
5:211. Gn. 50, p. 126. The stout, armed sts., the
large Ivs., and the enormous clusters of fls. give this

species a very distinct subtropical appearance. Not
quite hardy N. Bark possesses medicinal properties.

chinensis, Linn. (A. japdnica, Hort. A. mand-
shurica, Hort. Dimorphdnlhus etitus, Miq. A. spindsa
var. cantscens, Franch. & Savat.). CHINESE ANGELICA
TREE. Fig. 299. Sts. less prickly, 40 ft.: Ivs. 2-4 ft.

long, usually without prickles ;
Ifts. ovate or broad ovate,

coarsely serrate or dentate, usually pubescent beneath,
nearly sessile, 3>-6 in. long; veins dividing before
reaching the margin and ending in the points of the
teeth. Aug., Sept. China, Japan. M.D.G. 1897:461.
Gn. 1, p. 561. G.W. 5:509. In general appearance
very much like the former species, but considerably
hardier. Grows well also in somewhat dry, rocky or

clayey soil. Var. glabrescens, Schneid. (A. spindsa
var. glabrescens, Franch. & Savat. A. spindsa var.

canescens, Sarg. A. canescens, Sieb. & Zucc.). Lvs.
often prickly above; Ifts. glabrous beneath, except on
the veins, dark green above. More tender. Var. mand-
shurica, Rehd. (Dimorphdnlhus mandshuricus, Maxim.).
St. prickly: Ifts. pubescent only on the veins beneath,
more sharply and denselv serrate than the foregoing
variety and hardier. G.C. II. 10:592; 23:313. Var.

variegata, Rehd. (A. japdnica variegata, G.C.). Lfts.

bordered with white. I.H. 33:609. G.C. III. 31:231.
Gn. 63, p. 379. Var. ailreo-variegata, Rehd. (Dimor-
phdnthus mandschuricus elegantissimus fol. var., Hort.).
Lfts. variegated with yellow.

AA. Unarmed herbs: styles
united at the base.

B. Umbels numerous, in elon-

gated puberulous panicles:
3-10 ft. high.

racemosa, Linn. SPIKE-
NARD. Height 3-6 ft.: gla-

brous, or slightly pubescent:
Ivs. quinately or ternately

decompound ;
Ifts. cordate,

roundish ovate,
doubly and sharply
serrate, acuminate,
usually glabrous
beneath, 2-6 in.

long: fls. greenish
white. July, Aug.
E. N. Amer. west
to Minn, and Mo.
B.B. 2:506. Root-
stock employed
medicinally; prop-
erties similar to

those of sarsu-
parilla.

californica, Wats. Height
810 ft.: resembles the pre-
ceding: Ifts. cordate, ovate or

oblong-ovate, shortly acuminate, simply
or doubly serrate: panicle loose; umbels
fewer, larger, and with more numerous
rays. Calif. M.D.G. 24:343.

cordata, Thunb. (A. editlis, Sieb. &
Zucc.). Height 4-8 ft.: Ivs. ternately or

quinately decompound, pinnae sometimes
with 7 Ifts.; Ifts. cordate or rounded at
the base, ovate or oblong-ovate, abruptly
acuminate, unequally serrate, pubescent
on the veins beneath, 4-8 in. long. Japan.
Gt. 13:432 (as A. racemosa var. sachali-

nensis). R.H. 1896, p. 55. A.G. 13, pp.
6, 7. Young stalks edible: see Udo.

cachemirica, Deene. (A. cashmeridna, Hort. A.

macrophylUi, Lindl.). Height 5-8 ft.: Ivs. quinately
compound, pinnae often with 5-9 Ifts.; Ifts. usually
rounded at the base, oblong-ovate, doubly serrate;

glabrous or bristly on the veins beneath, 4-8 in. long.

Himalayas.
BB. Umbels several or feiv on slender peduncles; pedicels

glabrous: 1-3 ft. high.

hispida, Vent. BRISTLY SARSAPARILLA. WILD ELDER.
Height 1-3 ft., usually with short, woody St., bristly:
Ivs. bipinnate; Ifts. ovate or oval, rounded or narrowed
at the base, acute, sharply and irregularly serrate,
1-3 in. long: umbels 3 or more in a loose corymb; fls.

white. June, July. From Newfoundland to N. C., west
to Minn, and Ind. B.M. 1085. L.B.C. 14: 1306 Bark
diurectic, alterative.

nudicaulis, Linn. WILD SARSAPARILLA. SMALL
SPIKENARD. Stemless or nearly so: usually 1 If., 1 ft.
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high, with 3 quinately pinnate divisions; Ifts. oval or

ovate, rounded or narrowed at the base, acuminate,
finely serrate, 2-5 in. long: umbels 2 or 3; fls. greenish.

May, June. Newfoundland to N. C., west to Mo. B.B.
2:506. Rootstoek employed medicinally; properties
similar to those of sarsaparilla.

A. jnpdnica, Thunb.=Fatsia japonica. A. papyrifera, Hook.=
Tetrapanax papyriferum. A. pfntaphylla. Thunb.="Acantho-
panax pontaphyllum. A. quinqufSdlia, Berne. & Planch.=Panai
quinquefolium. A. .SVrboMa, Hort.=Fatsia japonica. A. trifdlia,
Decne. & Planch.=Panax trifolium. (See also Ginseng.)

ALFRED REHDER.
ARATICtJ: Annona and RoUinia.

ARAUCARIA (Chilean name). Including Columbea
and Eutacta. Pinaccse. Large South American and
Pacific Australian evergreen trees (about a dozen

species), grown in their juvenile state in greenhouses
and windows and often used in summer for lawn deco-

ration; they are very decorative pot-plants.
Tall strict or widely branching conical trees: Ivs.

email, scale-like and stiff, clothing all the branches

uniformly and usually closely imbricated: fls. mostly
dioecious, the staminate terminal and solitary or disposed
in fascicles; anthers 6-8-celled; pistillate fls. in ovoid
or globose heads that become large woodv cones with

or.ly 1 seed underneath each scale. The South Ameri-
can species (Columbea) have scarcely winged cone-

scales, the cotyledons 2, and the germination hypogeal
(cotyledons remaining below ground); the Australian
and Pacific species (Eutassa) have winged scales, coty-
ledons 4, and germination epigeal.

Araucarias are probably the most prized pot ever-

greens in cultivation. They are much used in house

decoration, particularly at Christmas time, as they are

not only attractive but will stand much hard usage.
A. ercelsa (Fig. 300) is the one commonly seen in resi-

dences. Propagation is by seeds and cuttings, as given
under .4 . excelsn below. Symmetrical plants are secured
from the leading shoots. Side shoots are likely to make
misshapen specimens, as seen in Fig. 301. The arau-

300. A good specimen of Araucaria ezcelsa.

carias need cool treatment. The temperature should
not be above 60 at night. If kept too crowded or not
given sufficient light, they become ragged and strag-
gling, as in Fig. 302. In summer the plants should be
protected from direct burning sun.
The species thrive in the open in southern Florida

and in parts of California. A. imbricata is the hardiest.
It is rarely seen in greenhouses. A. BidwiUii is

apparently the second hardiest, and also one of the
best species for all purposes. A. excelsa and its allies

are about as hardy in southern Florida as crotons and
acalyphas.
The commonest species in greenhouses is A. excelsa.

It is grown on an enormous scale in many nurseries for

decoration as
window or
table plants.
When raised

from seed the

plants grow
rapidly and
the branches
are invariably

disposed in tiers with wide

internodes, often as much as
2 feet separating each tier

of branches. Such plants are
of little use for ordinary dec-
orative work and recourse
is made to plants raised from

cuttings. This practice has

grown up as it is found that

301. Unsymmetrical Arau-
caria ezcelsa, grown from a
side shoot.

plants raised from cuttings assume a dwarf compact
habit, with the tiers of branches placed close together,
and that they do not grow into large specimens until

many years old. The plants for stock purposes are

usually raised from seed, and when they have formed
some three to six tiers of branches the tops are taken
out and put in as cuttings in light sandy compost in a
close house or case at a temperature of about 60 F.

They are kept shaded from hot sun and damped over

frequently until rooted. The stock plants are kept
growing and soon break out into new growth in the
axils of each of the upper branches. These are all

"leader" growths, and when long enough they each
furnish a suitable cutting which is treated in the same
way as the primary growth or leader. After each of

these has been removed for stock, the stem of the stock

plant is cut off to the next tier of branches, which in

turn will furnish another set of cuttings and so on until

the plant is reduced to the bottom layer of branches,
when it is discarded and another stock obtained again
from seed. It should be pointed out that the branches
themselves may be rooted as cuttings, but they always
retain their flat asymetrical shape and are useless for
stock purposes. (See Fig. 301.)

aurea, 3.

Balansa?, 4.

Bidwillii, 6.

brazil iana. 7.

ciilumnaris, 3.

compacta. 5.

Cookii, 3.

INT5EX.

Cunninghamii, 2.

elegans, 4, o, 7.

ezcelsa, 1.

glauca, 1, 2, 3.

Goldieana, 5.

ffracitis, 7.

imbricata, 8.

platifolia. 8.

polymorpha, 5.

Ridolfiana, 7.

robusta, 1.

Rulei, 5.

virgata, 1.

A. Las. (or most of them) awl-like, at least

at apex.

1. excelsa, R. Br. NORFOLK ISLAND PINE. Figs.
300-303. Plant light green: branches frondose, the
Ivs. curved and sharp-pointed, rather soft, J^-J^in.
long, and densely placed on the horizontal or drooping
branchlets. Norfolk Isl. F.R. 2:411. The commonest
species in this country, being much grown as small pot
specimens. A blue-green form is cult, as var. glauca,
(or A. glauca}. It is a form in which the tips of the

growths are white when young; has recently been intro.

under the name of "Silver Star." It is a most beautiful

plant and sure to have a great future as a market plant.
There is also a strong-growing, large variety, with very
deep green foliage, var. robusta, Hort. Var. virgata,
Hort., primary branches with no secondary branches,
or very short ones. In its native wilds A. excelsa
reaches a height of over 200 ft. and a diam. of even 9 or
10 ft. The solid, globular cones are 4 or 5 in. diam.
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302. Araucaria excelsa, a poor speci-
men because too crowded or not suffi-

cient light.

F.S. 22: 2304-2305. An excellent house plant, and
keeps well in a cool room near a window. In summer
it may be used on the veranda, but must be shaded.

The timber is used
for ship-building.

2. Cunninghamii,
Sweet. Plants less

formal and sym-
metrical than A .

excelsa, the upper
branches ascend-

ing and the lower
horizontal: Ivs.

stiff and very
sharp-pointed,
straight or nearly
so. There is also a

glaucous form (A,

glauca) ; also a

weeping form.

Austral., where it

reaches a height
of 200 ft., yielding
valuable timber

and resin. Locally known as hoop pine, Moreton Bay
pine, colonial pine, coorong, cumburtu, coonam.

3. Codkii, R. Br. (A. columnaris, Hook.). A slender

columnar tree, much narrower in shape than A. excelsa

which it closely resembles when young: branches dis-

posed as in A. excelsa, but tree tending to shed the

lower ones; branchlets crowded on the branches and

turning upwards in a boat-like form: young Ivs.

alternate and rather closely arranged on the branchlet

and J^in. long, broad
and slightly decurrent
at base, slightly curved,
mucronate; adult Ivs.

densely imbricated, _j^
short and ovate, ob-

tuse; cones 3-4 in.

diam. and somewhat 303. Araucaria excelsa. ( x M)
longer. New Cale-

donia, where it reaches a height of 200 ft., making
very straight and imposing shafts. B.M. 4635. A.F.

12:559. Named for Captain Cook. Var. aurea, Hort.,
has golden-yellow foliage. There is also a var. glauca,

Hort., with silvery Ivs.

4. Balansae, Brongn. & Gris. (A. elegans, Hort.

Bull.). A dwarf-growing species of slow growth (when
grown as a pot-plant) and with few loosely arranged
tiers of branches, usually 5 in a tier; branchlets

distichous, narrow and deflexed with age: Ivs. imbri-

cated, short, stiff; Y%m. long, falcate, more or less

obtuse, dark olive-green in color: male cones cylindri-

cal-conical, 2-3 in. long; female cones globose or

elliptic, 4 in. long. New Caledonia. Rarely grown.
The narrowest and most slender-branched species
in cult.

AA. Lvs. broader, usually plane and imbricated.

5. Riilei, Muell. Fig. 304. Leafy branchlets very
long: Ivs. oval-elliptic, imbricated, concave, arched
towards the branch, nearly or quite obtuse, with a

prominent dor-
sal nerve, sil-

very gray on
the upper and

304. Araucaria Rulei. ( X M) rich glossy
green on the

lower side. Variable at -different ages. When young,
the branches are often drooping and the Ivs. com-

pressed and obscurely 4-angled and nearly or quite

subulate, var. polymdrpha, R.H. 1866, p. 350. There
is also a var. compacta. New Caledonia. Reaching 50
ft. in height. R.H. 1866:390, and plate. I.H.

305. Araucaria
Bidwillii. (XH)

22:204. A strikingly beautiful plant and somewhat
rare in cult. The figure in G.C. 1861:868, is A.
Mitelleri, Brongn. & Gris., a broader-lvd. species.
Var Goldieana, Hort. (.4. Gohlieana, T. Moore). A
variety with narrower Ivs. and with branches rather
more erect than the type. F. 1877:39. A var. elegans,
Hort., is described ,with smaller Ivs., and close-whorled
more slender branches:
dwarf.

|

6. Bidwillii, Hook:

Fig. 305. Rather nar-
row in growth, especi-

ally with age, the
branches simple: Ivs.

in two rows, lance-

ovate and very sharp-

pointed, thick, firm

and shining. Austral.,
where it attains a

height of 150 ft., and
is known as bunya-bunya. R.H. 1897, p. 500, desc. G.C.
III. 15:465, showing the pineapple-like cone. One of

the best and handsomest species for pots.

7. braziliana, A. Rich. (A. grdcilis, Hort.). Branches

verticillate, somewhat inclined, raised at the ends,

tending to disappear below as the plant grows: Ivs.

alternate, oblong-lanceolate, 1-2 in. long, somewhat
decurrent, much attenuated and very sharp-pointed,

deep glaucous green, loosely imbricated: cone large and

nearly globular. S. Brazil, reaching a height of 100 ft.

F.S. 21:2202. Var. elegans (A. elegans, Hort.), is a
form with very numerous branches and more crowded
and often glaucous Ivs. Var. Ridolfiana, Gord., is a
more robust form, with larger and longer Ivs.

8. imbricata, Pav. MONKEY PUZZLE. Figs. 306, 307.

A striking tree of pyramidal habit: branches generally
in 5's, at first horizontal, with upward-curving (some-
times downward-curving) tips, but finally becoming
much deflexed; branchlets in opposite pairs, curved

upward when young, and continuing to grow until

several feet long when adult: Ivs. imbricated and per-

sisting, even on the trunk, ovate-lanceolate, very stiff,

leathery, and sharp-pointed, 2 in. long on the primary
st. and branches, 1 in. long on the branchlets, slightly
concave at the base, bright green on both sides: cone
6-8in.diam. West-
ern slope of the An-
des in Chile, reach-

ing a height of 100
ft. F.S. 15: 1577-
1580. R.H. 1893,

p. 153; 1897, pp.
271, 319, desc. Gt.
44:115. G.C. III.

21:288; 24:154.

Hardy in the S.

This is the species
which is grown in

the open in Eng-
land and Ireland.

The hardiest species
in cult. Thrives well

in a heavy loamy
soil in a moist

valley
or position shel-

tered from rough
winds in mild clim-

ates. The branches
are heavy and
rather brittle and
the beauty and
symmetry is soon

destroyed if planted ,.-,--- -
in an exposed posi-
tion. The timber is 306. Araucaria imbricata. California.
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valuable. The seeds constitute the chief food of the

aborigines in some sections of S. Amer. Var. platifolia,

Hort., is a form with very broad Ivs.

A albospica, Hort.=A. excelsa. A. Dumbeyi, A. Rich.=A.

imbricata A. intermedia, R. Br. Tall and cruet, sparingly
branched, nearly de-
nuded of foliage: Ivs.

sessile, imbricated,
cordiform, obtuse,
green and shining-
New Caledonia. .-1.

Lindleydna, Van
Houtte = A. brazil-

iana. 'A. montatia,

Brongn. & Grin.
Tall: Ivs. scale-like,

curved, ovate, ob-
307. Araucaria imbricata. ( X ) 2'

[) spots m series, .New Laiecionia. A, jrwpnMcnjvn, >

mann Branches wide-spreading with long drooping side branches:

ivrlmps a form of A. Rulei. R. B. 31: p. 132. A. subulate, Vicill.

Like A. intermedia, but trunk less naked, and Ivs. linear-subulate.

New Caledonia. L JJ JJ

C. P. RAFFILL.

ARBORETUM. A living collection of trees and
other, woody plants.

Collections of trees have found a place in the botanic

Hardens of all countries since the physic garden at

Tokyo was founded eight hundred years ago; and for

more than three centuries individuals have made such

collections for the decoration of estates or for purposes
of study. In Europe the largest collection of the woody
plants of temperate regions is found in the Royal
Gardens at Kew; and in the Dutch Colonial Garden at

Buitenzorg on the island of Java is the most important
collection of the trees of the tropics. Small experimental
arboreta composed chiefly of timber trees of supposed
value have been planted in conection with most of the

forest schools or forest institutes of Europe.

Historical sketch.

As early as the middle of the sixteenth century, a
collection of trees was made at Touvoye in France by
Ren6 du Bellay, Bishop of Mans, who received the

seeds of a number of exotic trees from Pierre Belon,

physician and traveler, who first brought to Europe
some of the trees of western Asia. In its day, the gar-
den a,t Touvoye was pronounced by the botanist Gesner
the richest and most beautiful in France, Germany and

Italy. Like most of the early collections of trees made
by individuals, all traces of the trees planted by Ren6
du Bellay have disappeared.

Nearly two centuries later, the head of the French

Marine, Duhamel du Monccau, a man of scientific

attainments, wealth and social influence, gathered
from Europe and North America large collections of

trees on his two estates of de Veigny and du Moncoau
and formed what must be considered the first arboretum
made with scientific purpose. Du Monceau undertook
a critical study of his collections and published in 1 "">">

his "Traite des arbres et arbustes qui se cultivent en
France." His arboretum is said to have contained a
thousand species of woody plants belonging to one
hundred and ninety-one genera. Duhamel's publica-
tions and example had much influence and led to the
introduction of many exotic trees into French parks
and plantations. Noble specimens of the cedar of

Lebanon, the deciduous cypress of the southern United
States and other trees planted by him, are still living.
The arboretum established in 1825 in France at Les

Barres near the village of Xogent-sur-Vernisson (Loiret)

by Pierre Philippe Andre de Vilmorin is still one of the

most important dendrological stations in Europe. Vil-

morin was especially interested in the different geo-

graphical forms or varieties of the principal timber
trees of Europe and made large plantations of these and
of a number of exotic trees. In 1866, after the death of

the founder, the arboretum at Les Barres was purchased
by the French Government and now, greatly improved

and enlarged by new plantations, is known as the

Arboretum National des Barres and is used as a school

of sylviculture. In 1906 a critical catalogue of this

collection, prepared by Monsieur L. Parde', Inspector
des Forets, and accompanied by an atlas of plans of the

arboretum and pictures of many of its principal trees,

was published in Paris. The value of the arboretum at

Les Barres has been increased by the formation in its

immediate neighborhood of the Fruticetum Vilmorin-

ianum. This collection of shrubs, which is the most

complete in Europe, was established in 1894 by the

grandson of the founder of the arboretum at Les Barres,

Monsieur Maurice L. de Vilmorin, who has been suc-

cessful in introducing many interesting plants into

gardens through his relations with French missionaries

in China. A catalogue of the Fruticetum Vilmorinianum

was published in 1894.

In 1857 Monsieur Alfonse Lavall6e began to plant
an arboretum at Segrez in the Department of Siene-

et-Oise. This was a scientific enterprise and the value

of the living collections was increased by the establish-

ment at Segrez of a botanical library and herbarium.

Aided by the professors of the Mus6urn d' Histoire

Naturelle in Paris, it had become in 1875, when the

"Enumeration des Arbres et Arbrisseaux Cultive's a

Segrez" was published, one of the largest collec-

tions of woody plants that had been made up to that

time. This catalogue was followed in 1880 by the

"Arboretum Segrezianum" in which appear critical

descriptions and figures of some of the rare plants culti-

vated at Segrez. Six parts with thirty-six plates of this

work appeared. M. Lavaltee died suddenly in 1884

and his publications and a few trees in the park at

Segrez are the only monuments left of his zeal and

industry in the study of trees. In 1858 Monsieur G.

Allard began the ar-

boretum at la Maul-

eVrie, near Angers in

France, which he still

maintains, and which
contains one of the

largest and most in-

teresting collections of

the oaks of Europe and
southwestern Asia in

the world, and is par-
ticularly rich in coni-

fers.

At Muskau in the

valley of the Neisse in

Silesia, on the estate

made famous by the

beauty of arrangement
given to it by Hein-
rich Hermann von

Puckler, an important
arboretum was estab-

lished by Prince Fred-
erick of the Nether-

lands, who purchase* 1

the Muskau estate in

1845. The critical

catalogue of the plants
in the Muskau Arbo-
retum by Petzold &
Kirchner, published in

1864, and entitled "Ar-
boretum Muscavien-

sis," is a standard work on cultivated trees and shrubs.

Many of the trees planted by von Puckler are still

living, but the arboretum is now conducted as a com-
mercial nursery.

In Great Britain, no important scientifically managed
collection of trees and shrubs, with the exception of

those connected with general botanic gardens, has been

attempted. The arboreta, however, connected with the

308. Old Deciduous Cypress ia

Bartram's Garden. This tree still

stands, although dead.



348 ARBORETUM ARBORETUM

national gardens at Kew, Edinburgh and Dublin have

greatly increased the knowledge of trees and stimulated
the taste for planting not only in Great Britain but in

all civilized countries. At Kew is to be found probably
the largest number of species of trees and shrubs which
has yet been gathered together, for in England more
plants can be made to grow together than flourish in

any one country on the continent of Europe or in any
one place in the United States. Kew, as a garden in

connection with royal residences has existed since the
middle of the sixteenth century; in 1841 it was created
a national garden and its growth and improvement have
continued uninterruptedly ever since. In the older part s

of the garden many noble trees testify to the age of

the establishment, but it was not until 1848 that the

systematic planting of an arboretum was begun by Sir

William Hooker, the first director of the national garden.
The reputation of the succeeding directors of Kew, its

scientific standing and the interest of the nation in its

garden have made it possible to gather there plants
from all parts of the world; and although much of the
soil occupied by the arboretum is not well suited for

the growth of trees, and the smoke of the city makes
the cultivation of conifers and many other evergreen
plants difficult and sometimes impossible, every serious

student of trees must avail himself of the great oppor-
tunities for study which this arboretum affords. A
collection of trees was once planted by the Horticul-
tural Society of London at its gardens in Chelsea; this

was given up by the Society many years ago. On many
of the large private estates in England, Scotland and
Ireland there are important arboreta; and the desire

of the owners of British estates to cultivate new trees,

especially conifers, stimulated the botanical explora-
ations in all the temperate parts of the world in the first

half of the nineteenth century undertaken by the Horti-
cultural Society of London and by some of the large
firms of European nurserymen. Some of these private
collections have been of great value to students.

In connection with the Quinta Normale and the
Museum of Natural History in San Diego in Chile is a
small but remarkable arboretum in which are found the

oaks, hickories, magnolias and other trees of eastern
North America flourishing as they flourish nowhere
else outside the United States, and with these the pop-
lars and birches of northern Europe are growing with
the cypresses and pines of California, and the eucalypti
of Australia.

Few interesting collections of trees have been made
in North America. In 1728 John Bartram, a Pennsyl-
vania farmer and later distinguished as a traveler and
botanist, purchased a piece of land on the banks of the

Schuylkill River about three miles from Philadelphia
and established a botanic garden, in which he planted
a number of American trees collected in his various

journeys, which extended from the shores of Lake
Ontario to Florida, or received from his correspondents
in Europe; among these were some of the famous
botanists of the day. Bartram was appointed botan-
ist to the King of England and, through his labors,

many American trees were introduced into England
and many Old World plants first reached America.
Bartram died in 1777. Later his garden was used as a
nursery and, after having passed through the hands of

various owners, was bought in 1891 by the city of Phila-

delphia and is now a public park. A few only of the
trees planted by John Bartram are now standing.
Fig. 308.

Bartram by his own labors and through his European
correspondents attained much influence, and is one of
the most interesting figures among those who have
increased the knowledge of American trees. Not the
least important of his good works was the inspiration
which his cousin, Humphrey Marshall, another Penn-
sylvania farmer, derived from his example and advice.
Marshall in 1773 made a garden and planted a number

of trees near the Bradford Meeting-house now in the

village of Marshalltown, a few miles from West Chester,
traveled widely to study and collect plants, and in 17v~i

published the "Arbustum Americanum," a description
of the trees and shrubs indigenous to the United States.

This was the first book on plants written by a native-

born American. Many of the trees planted by Marshall
have grown to a great size and are still in a flourishing
condition. His arboretum is now the most interesting
of the old collections of American trees.

The garden and arboretum planted about 1830 by
John Evans, another Pennsylvania!!, in Delaware

County about twelve miles west of Philadelphia, con-

tained for many years one of the largest collections of

plants in the United States. Evans kept up an active

correspondence with Sir William Hooker, the Director

of the Royal Gardens at Kew, from whom ho received

the seeds of many Himalayan and other rare and little-

known plants. A few only of the trees planted by Evans,
who died in 1862, are now alive; among them is probably
the largest specimen of the European hop hornbeam
in the United States.

In 1841 Henry Winthrop Sargent, of Boston,
bought Wodenethe, an estate of twenty-two acres

above Fishkill Landing, New York, overlooking the
Hudson River. A friend and pupil of his neighbor, A.
J. Downing, Sargent through Downing's influence

became interested in the cultivation of trees and espe-

cially of conifers. At Wodenethe every coniferous plant
that could be obtained was tested, and for forty years
it remained the most important place in the United
States for obtaining information on the value of these

plants for cultivation in this country. If the results of

Sargent's experiments were largely negative, that is if

they were more successful in showing what trees were
not suitable for the eastern states than in adding
numerous species to the number of conifers which can
be permanently grown here, they were of great interest

and value to the country. For many years the influence

of H. W. Sargent among lovers of country life in the

United States was considerable and has done much in

the last sixty years toward increasing the knowledge of

trees and directing sound horticultural taste. To this

influence is largely due the horticultural careers of

his relatives, Horatio Hollis Hunnewell and Charles

Sprague Sargent.
In 1852 Mr. Hunnewell began the development of an

estate in the valley of the Charles River at Natick (now
Wellesley), about twelve miles west of Boston. Here,
with the aid of his relative at Wodenethe, he planted
coniferous trees for which the well-drained gravelly
soil proved to be suited. Past middle life when he

began to plant his trees, he was able to see many of them
attain a large size and his pinetum, in number of spe-
cies and beauty of individuals, the most important in

the United States. In the hands of a younger Hunne-
well, it is constantly enlarged and improved, and

Wellesley is still one of the most interesting places in

America for the lover of cultivated trees.

About 1870 Josiah Hoopes, author of "The Book
of Evergreens," the only American book on the subject,

planted in connection with his nursery in West Chester,

Pennsylvania, a large number of coniferous trees. This
at the time was one of the best collections of these

plants that had been made in' the United States.

Twenty-five years later, and after Mr. Hoopes' death,

although a large number of the species had disappeared,

many survived to show their beauty and value as orna-

mental trees. The Hoopes pinetum should be visited

by everyone interested in the cultivation of conifers.

'in 1874 Charles A. Dana, the distinguished jour-

nalist, bought Dosoris, an island about fifty acres in

extent off the north shore of Long Island, near (!len

Cove, and began planting trees. Great intelligence and

industry was shown in this undertaking, and in the

Dosoris collection are still found many rare trees and
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shrubs of exceptional size and beauty; but
with the change of owners this, like most
rivate collections of trees in the United

tales, is probably destined to suffer from

neglect or to entirely disappear.
In Highland Park, Rochester, New

York, on grounds admirably situated for

the purpose, the park department of that

city has established an arboretum which

contains one of the largest collections of

trees and shrubs in the United States and

which, situated as it is in a great center

of commercial horticulture, cannot fail to

become a powerful factor in horticultural

education. Equally important in educa-

tional possibilities is the excellent arbo-

retum which has been established by the

Government of the Dominion of Canada
on its Central Experimental Farm at

Ottawa. Placed in a region of great winter

cold, the lessons which the Ottawa Arbo-

retum can teach of the hardiness of plants
will be of special value to Canada and to

the northern borders of the United States.

The influence of American nurserymen
by their introduction and multiplication
of trees and shrubs must not be over-

looked, and American lovers and students

of trees will always gratefully remember
such names as Kenrick and Hovey of

Massachusetts, Price and Parsons of Long
Island, Ellwanger and Barry of Rochester,
New York, Thomas Meehan of Pennsyl-
vania, Berckmans of Georgia, and Robert

Douglas of Illinois. The arboreta which

they planted in connection with their nur-

series offered in their time valuable object
lessons, and the influences of their pub-
lications are often of lasting value.

The Arnold Arboretum. Figs. 309-311.

It has been left to Harvard University
to establish an arboretum on a large scale

and in a manner which seems destined to

make it permanent. This arboretum owes
its origin to Mr. James Arnold, a mer-
chant of New Bedford who died in 1868,

leaving to the trustees of his estate $100,000
to be devoted to the advancement of agri-
culture or horticulture. One of these trus-

tees was George B. Emerson, the author
of "The Report on the Trees and Shrubs
of Massachusetts." Mr. Emerson, realiz-

ing the benefit which the world might
derive from the establishment of a scien-

tifically managed collection of trees in the

neighborhood of Boston, proposed to turn
over Mr. Arnold's legacy to the President

and Fellows of Harvard College to be used
to develop and maintain an arboretum,

provided they would devote to this pur-

pose a part of the farm in West Roxbury
which had been given to the university by
Mr. Benjamin Bussey. This plan was
carried out in 1872, and 125 acres were
set aside for the Arnold Arboretum, in

which the University undertook to grow a

specimen of every tree and shrub able to

support the climate of eastern Massaehu-
setts. In December, 1882, a contract was
made between the university and the city
of Boston under which the city agreed to

add certain adjoining lands to the arbo-

retum, to construct and maintain under
the direction of its park commission a

system of carriage-drives and walks
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planned under the direction of Frederick Law Olm-
sted, to police the grounds and to assume all taxes
which might be levied on the property during the
thousand years for which the contract was made. In
return for this assistance, the university agreed to

open the arboretum to the public from sunrise to
sunset during every day of the year, reserving, however,
entire control of all the collections and of the grounds
with the exception of the drives and walks. Work on
the roads was begun by the city in 1885, but through
various delays in construction, the planting of the prin-
cipal collections of trees and shrubs was not under-
taken until the following year. In 1894, seventy-five
acres, known as Peter's Hill, and a part of the Bussey
farm, were added to the arboretum by the President
and Fellows of the university, and in 1898 were opened
to the public by an encircling road built by the park
department of the city. This contract with the city of

been understood by its management, is to increase

the knowledge of trees and other woody plants. 'I'd

accomplish this, something more than the collection

of living plants hardy in eastern Massachusetts con-

templated by the trustees of James Arnold's will was

necessary, and the Arnold Arboretum as now organized

is, first, an out-of-door museum in which the public can
see the trees and shrubs of the north temperate zone

conveniently arranged; second, a dendrological station

and laboratory in which the scientific study of trees is

carried on, and third, a bureau of publication, explora-
tion and exchange through which botanical exploration
in different parts of the world is undertaken and the

results and products of these explorations made known
and distributed.

In the arrangement of the out-of-door museum the

living collection of trees and shrubs the species to

facilitate study have been arranged in groups of genera

310. Kalmia in bloom at the Arnold Arboretum.

Boston is of great value to the arboretum, for, as it

cannot be moved from its present location without the
consent of the university and the city, there is little

chance that, however valuable the land may become,
the people of Boston will ever consent to give up a

public park of unusual character and great beauty.
The assumption of all taxes by the city during 1,000
years insured by this contract may become an impor-
tant contribution to the arboretum.
The Arnold Arboretum occupies 220 acres of meadow,

hill and valley. It forms one of the series of Boston
parks with which it is connected by a broad parkway.
It is close to the Forest Hills station of the New York,
New Haven & Hartford Railroad, and it can be reached
from all parts of the city by two lines of electric cars.

Its natural features are a broad meadow along the
northeastern boundary, and three high hills separated
by narrow valleys through one of which flows a small
stream. One of these hills is covered by a remarkable

growth of hemlock trees, and natural woods, in which
large individuals of many of the trees of eastern New
England are found, cover other parts of the arboretum.
The purpose of the Arnold Arboretum, as this has

and families in a natural sequence whenever conditions
of soil and situation have made this possible, a further

attempt being made to arrange the planted groups in

harmony with the native woods and the other natural
features of the ground. All the groups of trees, shrubs,
and all the natural woods are easily reached by grass

paths which extend to all parts of the grounds. In the

case of the trees of North America, several individuals

of each species have been planted, but want of space
has generally made it impossible to plant more than
one individual of an Old World species. In the groups

-

of American trees, one specimen is planted with
abundant space for the full development of its brandies
and the others are arranged in a compact group to show
their habit under such conditions.

For the convenience of students, the shrubs of genera
in which there are no hardy trees, and all vines, have
been arranged in a sequence of genera in long parallel
beds near one of the principal entrances; but the shrubs

belonging to genera in which some of the species are

hardy trees have been planted in connection with the

groups of trees of these genera. In addition to the

shrubs in the general shrub collection, supplementary
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collections of several of the large genera of shrubs have

been established, usually in sheltered positions, in which

are planted new or imperfectly known species or species

that require unusual care or special protection.
The collections of the Arnold Arboretum are rich in

the woody plants of eastern North America, northern

Europe, Siberia, China and Japan, and contain the

largest number of species and varieties of these plants

to be found in any American collection; and gradually

the Arboretum, with its hills and valleys, its native

woods and varied vegetation, has developed into one of

the most beautiful of all the public gardens of the

world.
A large part of the trees and shrubs planted in the

Arboretum has been raised in its nurseries from seeds

collected in those parts of the region occupied by the

species in which the climate most resembles that of

New England. A record of the origin and history of

all the plants is kept on the cards of a catalogue, and
the position of every tree permanently planted in the

groups is recorded on the sheets of a large scale map,
and with this is kept the detailed history of each tree.

Labels giving the Latin and English names and the

region that they inhabit are placed at the height of

the eye on the trunks of prominent native trees standing
near drives and walks, and these labels are found on the

trunks of many of the planted trees in the different

groups. Metal labels with raised letters are used for

the plants in the shrub collection and for shrubs and
small trees near some of the walks. Wooden stakes

giving their names are placed before many shrubs and
small trees; and to every plant, whether otherwise

labeled or not, a small zinc label is attached.

In order to make the Arnold Arboretum a scientific

station and something more than a collection of living

trees, an herbarium of woody plants intended event-

ually to represent the ligneous vegetation of the world

and a library now containing 29,000 bound volumes
and 6,000 pamphlets have been formed. An herbarium
and library connected w^ith

such an institution are

essential for the determination and correct labeling
of the living collections and make possible original
scientific work. A report on the forest wealth of the

United States, the reports of state and national com-
missions appointed to study American forest conditions,
the illustrated "Silva of North America," the "Manual
of the Trees of North America," a "Forest Flora of

Japan," "Trees and Shrubs," a monograph of the genus
Lonicera, a monograph of the pines of Mexico, many
of the articles on trees and shrubs in this Cyclopedia,
the ten volumes of Garden and Forest, the Jesup collec-

tion of North American woods in the American Museum
of Natural History in New York, are some of the con-

tributions to knowledge which the arboretum as a
scientific station has been able to make. For several

years, it has been actively engaged in bibliographical

studies, and the results of these studies are being

published in the "Bradley Bibliography," of which two
volumes have appeared. An elaboration of the woody
plants of China is in progress, based largely on the col-

lections of E. H. Wilson, one of the arboretum explorers,
and is now being published by the arboretum in the

"Plants' Wilsonianse."

In connection with its work in search of material for

its collections, officers and employees of the arboretum
have visited nearly every part of North America, have
traveled in Peru and Chile, and explored the Caucasus,
Japan, Korea, and northern and western China.

Through these explorations, the Arnold Arboretum
has been able to introduce into the gardens of the
United States and Europe a large number of new plants
or plants that have been long lost to cultivation, and

through these introductions it has established relations

in all countries with the principal botanic gardens,
the important nurserymen and many individuals inter-

<vtrd in trees and their cultivation.

The work the Arnold Arboretum attempts and the

demands which are made on it are national in scope and

extent, but for a national American arboretum a more

temperate and equable climate than that of Massachu-
setts is desirable. Its situation, however, in the midst
of a population famous for its generosity and actively
interested in horticulture, and the stability it enjoys
from its connection with a great university, and from its

contact with the city of Boston, are favorable to it.

It is impossible, however, to cultivate in one collection

the trees which grow naturally or can be made to grow
in all the different regions of the United States, and
the American national arboretum of the future must
first of all be an institution, like the Arnold Arboretum,
of long life

and continu-
ous control;
and this cen-
tral institu-

tion properly
equipped
with labora-

tories and
material for

research must
be in a posi-
tion to estab-

lish branches
in Florida,
Arizpna,Cali-
fornia and in

some central

regions of the

continent, for

in such bran-
ches managed
by the central

institute, i t

would be pos-
sible to col-

lect and to

study nearly
all the trees

of the world
suitable for
different parts of the country, and so make possible in

the United States an arboretum really national in

character.
Herbaria are chiefly valuable when they supplement

collections of living plants; and it is now becoming grad-

ually acknowledged that accurate knowledge of trees

and of many other groups of plants can be obtained only

by a comparative study of the plants themselves. The
opportunity for this will be found only in establish-

ments in which plants in large groups can be assembled
and grown under conditions favorable for their best

development. Today the palms of the tropics, especi-

ally those of the Old World, can be satisfactorily stud-

ied only in the great collection of these plants gathered
together in the botanic garden at Buitenzorg in Java.
Some groups of northern trees and shrubs can now
best be observed in the Arnold Arboretum, but to

obtain exact information of others the student must
make long and sometimes difficult journeys. Until,
for example, collections of the cactacea; and of plants
like the agaves and yuccas are assembled in a region
favorable to their growth, like southern New Mexico or

Arizona, it will be impossible to obtain a true under-

standing of these plants which, when grown in northern

greenhouses or in regions unsuited to their peculiar

needs, more often mislead than illuminate. Com-
prehensive collections of the species of eucalyptus,
acacia and other Australasian plants established in

California would be of great value to that state;
and collections of tropical and subtropical plants in

southern Florida would immensely benefit not only

311. Trees still standing in the Humphrey
Marshall collection.
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the southern part of that state but all the West
Indies and other tropical countries.

A nationalized arboretum.

The arboretum, therefore, worthy to be considered
national in scope and accomplishment in a country of

such varied climates as North America must consist of
a number of stations in different parts of the country
under one management and with one central head
from which the work of the different stations should be
directed and superintended and which should be the
bureau of publication of the results obtained in them.
The position of the central station in the country is of
little importance in comparison with its permanence,
endowment and freedom from all dangerous influences.

Such conditions of permanence and freedom in this

country will best be obtained in connection with one of
the great endowed universities rather than with the
national or with any state government, for political
association is not conducive to the best scientific

research, and for the next hundred years at least, and
until a real knowledge of the vegetation of the earth
has been obtained, the National Arboretum must be
organized primarily for research.

By the information it could accumulate, such an in-

stitution would be able to aid the agricultural experi-
ment stations and state universities, which are the
natural and proper organizations for popularizing the
results of long-sustained scientific investigations, for
which they are not equipped and which, with the

uncertainty of their resources, they cannot hope suc-

cessfully to carry on. Forestry and landscape-garden-
ing are based on a knowledge of trees, and in the study
of trees are found pleasures which increase with knowl-
edge and endure through life.

The Arnold Arboretum endeavors to popularize ita

knowledge by the publication of Bulletins of Popular
Information and by courses of

popular field instruction;
and it should further be the duty of a national Arbo-
retum to aid in the establishment of arboreta in con-
nection with agricultural colleges and experiment sta-

tions, on the grounds of universities not equipped with
botanic gardens, and on the grounds of high-schools.
Collections of trees properly labeled are needed in

every institution of learning and in every large center
of population. Until such collections are established,
the people of the United States can hope to know
little of the beauty and value of their native trees

and of those exotic trees which can safely be intro-

duced into different parts of the country.

C. S. SARGENT.

ARBORICULTURE. Arboriculture is the growing or
cultivation of trees. It is distinct from sylviculture,
which grows trees in forest plantations for the pro-
duction of a timber-crop. Sylviculture is a part of

forestry.
What constitutes a tree is not easy to explain in a

short and well-defined statement. A given species may
assume a tree-like habit or remain shrubby, according
to the climatic conditions, soil and other circumstances.

Usually a tree is defined, under normal conditions, as a
woody plant rising from the ground with a single stem
and attaining a certain height, fixed by some at 20, by
others at 15 feet, or even less. A more exact definition
has been given by B. E. Fernow: "Trees are woody
plants the seed of which has the inherent capacity of

producing naturally within their native limits one main
erect axis continuing to grow for a number of years
more vigorously than the lateral axes and the lower
branches dying off in time."

Trees are the most prominent feature of the vegetable
world and surpass all other organic beings in height,
magnitude and longevity. The greatest height known
has been reached by Sequoia sempervirens, which
attains 340 feet Not very far less is Eucalyptus amyg-

dalina, of which the highest tree actually measured ia

given as 325 feet; it is, therefore, the tallest of the hard-
wood trees. The sequoias, however, are of more majes-
tic and gigantic appearance than the eucalyptus
account of their massive trunk (see Sequoia). Psi

dotsuga taxifolia and Pimm Lamberiiana occasionally
attain 300 feet. A number of other conifers, chiefly
American, grow to a height of 150 to 300 feet. Some
deciduous trees, as Platanus occidentalis, several species
of oak and Liriodendron Tulipifera exceed 150 feet in

height. The jequitiba of southern Brazil (Couratari
legalis, one of the Myrtacese) is also a gigantic tree (

Bot. Gaz. 31, p. 352).
The greatest diameter has been observed in Castanea

vesca, of which a tree with a partly decayed trunk at
the foot of Mt. Etna in Sicily measures more than 60
feet in diameter. After this the greatest diameter
observed is in Taxodium mucronatum, about 40 feet,
and in Platanus orientalis about the same, in Sequoia
gigantea 35 feet, in Taxodium distichum 30 feet, and
somewhat less in Adansonia digitata.
The age attributed to many of the tallest trees ia

based more or less on speculation, and opinions often
differ widely. Drac&na Draco is believed to reach 6,000
years of age, Adansonia digitata 5,000, Taxodium mu-
eronatum and Platanus orientalis 4,000, Cupressus sem-

pervirens and Taxus baccata 3,000, Castanea saliva,

Quercus pedunculata, Sequoia gigantea and Cedrus
Libani more than 2,000 years.

Although the trees are the most conspicuous features
of the vegetable kingdom, they represent only a small

percentage of it as regards the number of species. In
the United States, where about 600 trees occur, they
represent only about 3K per cent of the whole phanero-
gamic flora, in Europe even less. As a rule, towards
the tropics the number of tree-like species increases,
towards the arctic regions it decreases. Remarkably
rich in trees is the flora of Japan, where the proportion
of trees to the whole phanerogamic flora is more than
10 per cent, which percentage surpasses by far that of

any other country in the temperate regions.
Trees belong to many different natural orders, but of

the orders of monocotyledonous plants only a few con-
tain trees and none of them is hardy North. None of the

larger orders contains trees only, but there are some
which consist exclusively of woody plants and include
a large proportion of trees, as Pinacese, Fagacea,
Salicacese, Juglandacese, Magnoliacea;, Sapindacea,
Ela?agnacee, Ulmacese, Hamamelidacece, Lauraceae,
Anacardiacese, Ebenaceae, Styracacese and others.
The uses of trees are manifold, and a country from

which the forests have been destroyed becomes almost
uninhabitable and worthless to mankind. The forests

furnish wood and timber, exercise beneficial influences
on the climate, act as regulators of the waterflow, pre-
vent erosion and also the removal of soil by the wind.
Besides furnishing wood and timber, many trees yield
other products of great economic importance, especially
the numerous kinds bearing fruits. The aesthetic value
also of the tree must not be underrated, although it

cannot be counted in money.
The science of trees and shrubs is dendrology. The

art of growing trees is arboriculture, while the rearing
and maintaining of forests and the production of

timber-crops is sylviculture. Arboriculture is some-
times used in a broader sense, like dendrology, to in-

clude also the growing of shrubs. Orchard culture is a
branch of arboriculture or of horticulture, and deals

with the cultivation of fruit trees; it is usually included
under pomology, which comprises both the science and

practice of fruit-growing.
As ornamental subjects, trees are more permanent,

easier of cultivation and cheaper in the long run than
herbs. It is curious to note now little attention the

average gardener who has the care of a park or garden
gives to the most prominent feature of his domain. He
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usually knows fairly well the greenhouse plants and

herbaceous perennials, which cost most in time and

money, but the trees and shrubs he often disregards.

This is apparently due to the fact that after being once

planted, and often not by himself, the trees and shrubs

do not need his perpetual care, and usually grow with-

out his aid and interference.

To the landscape gardener a thorough knowledge of

trees is absolutely essential. He ought to know the

ornamental properties of the trees, their rate and mode
of growth, their peculiarities in regard to soil, situation

and climate. As the trees are, after the surface of the

ground, the most permanent element of the landscape,

they ought to be planted with careful deliberation as to

the" intended artistic effect and their fitness to the soil

and climatic conditions, for mistakes in planting of

trees are afterwards not easily corrected and rarely
without injury to the original artistic design.
The available number of trees from which
selection may be made is large. There are

in American and European nurseries and gar-
dens more than 600 species in cultivation

that are hardy in the northern and middle
states. About 250 of them are American, more
than 200 from eastern Asia, about 100 from

Europe and 70 from western and central

Asia. About forty natural families are repre-

sented, of which the most important are the

Pinacese, Fagaceso, Salicaceae, Rosacese, Legu-
minosa, Juglandacea, Sapindace.se, Urticacese,

Magnoliacea:, and Oleaceae. The number of

all the cultivated varieties and garden forms

is, of course, considerably larger than that of

the botanical species and may be estimated

at about 3,000. Comparatively few horti-

cultural varieties are found in American nur-
seric.s as compared with European, but this

need not be regretted, as horticultural varie-

ties are mostly merely curious or monstrous
forms. In planting, one must rely chiefly
on the types and use the horticultural varie- 312-
ties sparingly, for restfulness should be the

prevailing character of the masses and groups of

ALFRED REHDER.
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The cultivation of trees.

From earliest times man's instinct has been to seek
the protection of trees. In locating his home the first

necessity has been the proximity of water; second,
pasture for his flocks; third, the presence of trees; in

warm countries it has been necessary to provide pro-
tection from the hot sun's rays, in cool countries for

the sake of fuel and protection from the elements. As
civilization has progressed and man has developed more
elaborate abodes, he still desires the protection of trees

to make his home more comfortable, to protect it

from the winter wind, or the summer sun, or both.

To meet the needs in different localities, as one or
another protection may be more important, different

kinds of trees are used. In the extreme North, the conif-

erous evergreens act as windbreaks twelve months in

the year. In the south Atlantic and Gulf regions, the
broad-leaved evergreens give shade the year through.

23

In the intermediate country and overlapping both, the
deciduous trees afford much summer protection and a
little whiter protection. The chief aesthetic value of

trees is due to the suggestion of comfort that they
give. In whiter, a house snuggling against a group of

evergreens may be attractive, and yet, if lacking a well-

placed shade tree, may in summer appear glaring or
otherwise uninviting. These feelings are the same with

regard to native woodlands or man-made clumps more
remote from dwellings. The different kinds of forest

attract because of suggestions of comparative comfort
and of pleasures. To those who have lived in the heart
of a large city all their lives, such scenes are likely to be
unattractive because of lack of suggestiveness. Some
of the interesting and varied forms of trees are dis-

played in Figs. 312 to 359.

In planting trees for ornament, these elements of pro-

A group of old sugar maples, with irregular and broken heads.

tection suggest two uses, that of windbreaks and that
of producing shade at appropriate places. In addition
are the partial hiding of buildings from important view-

points, enhancing the beauties of the building or per-
mitting only the most desirable features to be seen,

covering the outlines of ugly buildings, or completely
hiding objectionable objects, either nearby or distant;

forming frames for distant views or nearby objects;
making knolls and hills look higher by groves on their

tops, or valleys look deeper because of wooded sides;

making irregular sky lines either by accentuating
existing conditions by planting tall trees on the high
places and low trees in the low places, or in level coun-
tries making a similar sky line by tall and short trees;
or forming irregular and natural appearing boundaries
to lawns or meadows.
To accomplish any of these results, some trees are

inherently better suited than others; climate and soil,

however, may make their use impracticable or impos-
sible. Coniferous evergreens make the ideal windbreak
and screen, but they are satisfactory only in the north-
eastern section of the country and on the Pacific Coast,
the hot sun of the South, the dry winds of the central

plains and the smoke of cities making most species
impossible in those regions. The broad-leaved ever-

greens are next in importance, but they are adapted
only to the south Atlantic and Gulf seaboards, and the
Pacific Coast north of San Francisco. For adaptabili-
ties see special lists, for no other sweeping generaliza-
tions of adaptabilities can be made except that the use
of bronze, yellow or variegated-leaved trees, and trees
of unusual drooping habit or of other striking form,
should be limited to special times and places. A tree to
be satisfactory for ornamental planting must suit the
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climate and maintain the appearance of healthy growth
on the soil where planted, must be hardy, and must be
free from serious insect and fungus attacks.

The location of trees is a detail of the design of the

place. This is intimated in the preceding paragraphs
and more fully discussed under Landscape Gardening,
but a few cautions may be in order. Do not so surround
the house with trees that they exclude all the sunshine.

Except in the extreme South, use deciduous trees next
the house so as to have full benefit of the winter sun.
Plant the evergreens at a little distance. For specimen
trees of the larger kinds, plant 50 to 100 feet apart,
depending on the kind. For thickets and quick masses
of foliage, the same kinds may be planted 15 feet apart.
Theoretically, planting more trees than are ultimately
necessary and then thinning is excellent. Practically,
it is dangerous as there is not one chance in ten that it

will be done in time. Plant irregularly both as to dis-

tance and direction unless the design is strictly formal,
in which case plant with mathematical precision.

When and how to plant.

There is great difference of opinion as to the best
time to plant. In climates with the temperatures of

Boston, Rochester, Chicago and farther north, spring

planting is probably best for most plants. Fall planting
is increasingly more satisfactory as one goes south. On
the western plains where strong, dry winter winds pre-
vail and the soil is either so dry or freezes so hard that
a newly planted tree cannot replenish the moisture
taken out by the winds, spring planting is most suc-

cessful. The character of soil may also have its influ-

ence. Magnolias and tulip trees should always be
planted in spring. Coniferous evergreens should be

313. A commanding white oak on a bank margin.

planted either when growth has started in spring or,
when vigorous, in late summer or early fall. Other
evergreens should be planted when entering the period
of most active growth so as to be able to form roots

quickly to support the foliage that is always present.
The period of generous moisture in air and soil is most
favorable for the planting of evergreens. In adverse

seasons, these conditions may be in a measure pro-
duced by liberal watering of the soil and frequent
spraying of the tops. Deciduous trees should be planted
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when dormant, in order that roots may become w
formed before there is foliage to support.

Large holes should be prepared for planting, at lu
2 feet larger in diameter than the spread of the roots
the lifted tree, and 2 feet deep. If the soil is good, no
further special preparation is necessary beyond a liberal

mixture of well-rotted manure or raw bone-meal with the
soil to be replaced in the hole, and supplying new top-
soil to replace any subsoil excavated in digging the hole.

In poor ground, a hole at least 6 feet across and 2 feet

deep should be dug for a tree up to 8 feet high, and for

larger trees proportionately larger holes to give them
good ground for beginning growth. It is becoming
common to dynamite holes for trees. Just how far this

is desirable is yet problematical. In tough subsoi
it appears to be eminently successful. It seems reasoi

able to suppose that in most subsoils such a looscni

would be permanently beneficial. Careful observers
have noticed that trees usually thrive better on filled

ground than on nearby soil where the land has been

undisturbed, even though the fill appears poor in com-
parison. This does not have reference to city ash and
garbage dumps. The ashes are too inert to support
tree growth, the dump is frequently poisonous. In lar^e,

plantings, the watering of deciduous trees and the staking
of trees under 10 feet is usually omitted in the moist

regions in which strong winds do not prevail, the re-

placing of any losses being considered more economical
than this additional expense. Larger trees need s]

attention.

The size of trees to choose varies with the kind,

purpose, and the need for quick results. Trees may be

successfully transplanted from one- or two-year-old
seedlings to those 12 or 16 inches through and 40 feet

high, success depending largely on the skill of the

planter. Usually trees 6 to 12 feet high are best for

deciduous trees, 3 to 6 for coniferous. Some species
succeed better with small sizes, as tulip tree, magnolias
and hollies. Nursery-grown trees that have been fre-

quently transplanted are best, as they transplant with
less loss because they have an abundance of fibrous

roots. Collected stock of some kinds is satisfactory for

mass-planting but the loss will run from 50 to 90 per

cent, depending on kind and condition. Trees that are

very small are not desirable to use, as they grow no better

than larger nursery-grown trees and the cost of culti-

vation is more when planted permanently than when
in the nursery row. Trees above the sizes mentioned
are expensive to handle and the loss is likely to be greater.
When immediate results are important, these are worth

using with a mixture of smaller trees to take thi

place in case they should be short-lived.

Pruning and tree-doctoring.

At planting, all broken limbs should be removed
well as any crossing through the head or below it.

the top is still crowded, some limbs may be removed 1

cutting them off at the nearest fork. Heading-in or

shortening the limbs is undesirable with most species.
The magnolias and tulip tree are exceptions to this;

they need severe shortening-in when transplanted.
All roots should have the broken ends cut off with a

smooth, clean cut, as this freshly cut surface seems to

facilitate the formation of new rootlets or at least to

prevent decay. If a newly planted tree is very slow

in starting, it is sometimes induced to grow by a

severe pruning.
Desirable varieties of shade trees seldom need any

heading back. An annual inspection with slight prun-
ing to shape the tree and remove surplus branches is

all that will be required. A tree should be grown inti

shape, not pruned into shape, and should be allowed 1

develop its own characteristics.

Evergreen trees, with the exception of the evergreen
oaks and Magnolia grandiflora, should be trained so

that their foliage rises directly from the turf. As it
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grows old, the white pine is likely to bare its trunk in

spite of other training. Spruces and other coniferous

trees are ruined if pruned to show the trunk. Figs.

318, 319. Many deciduous trees are also most attrac-

tive when their lower limbs rest on the ground, as

beeches, the Norway maples, hornbeams and many
more, any tree in fact whose natural habit will permit
such a form.

Old trees, owing to neglect, or more often, improper
pruning, frequently need the saw. Protruding stubs

should never be left, whether the tree is large or small.

The cut should always be made close to the remaining
limb and parallel with it. It will not require over two

years for the callus to show all around a properly made
cut. If it does not show then, the work should be done
over again. All dead wood should be kept out. Crossing
limbs, even if large, should be removed, A tree should
not be dehorned, i.e., cut back to stubs 3 or 4 inches or

more in diameter, except as a last resort for a failing
tree.

Pruning is employed for two distinct ends: to train

and shape a young tree as it grows; and to re-form or

adapt a tree of some maturity, especially if somewhat
decrepit. The so-called "tree-doctoring" or "tree-

surgery" is applied especially to the latter phase. A tree

that has become weakened by transplanting, or from
lack of proper nutrition, from lack of proper fertility, or

scarcity of water, or from other undetermined causes,

may often be forced into active vigorous growth by a
severe cutting-back. It may even be allowable, in such

cases, to pole or dehorn a tree; that is to remove most of

the small limbs, cutting the large ones so close to the
tree as to leave stubs as large as one's wrist or arm or
even larger. It never happens that several trees in a row
need such treatment unless their feeding-ground has
been greatly depleted.

Trees that have been badly pruned, broken by wind,
storms or otherwise bruised or mistreated, frequently
have badly decayed spots in their trunks and limbs.
It has become the custom to "doctor" such trees,
that is, thoroughly to clean put rotten wood, treat the

exposed surface with a solution of corrosive sublimate
or sulfate of copper to kill any fungous growth that

may be present, with bisulfide of carbon or other
insecticide for insects, and then coat the surface with
tar as a preservative. After this the cavity is carefully
filled with concrete of the strength commonly used in con-
struction work. It is absolutely essential to success that
the joint between the wood and cement be water-tight.
The surface should also be given a smooth finish of the

general outline that the tree would assume had it grown
normally. The finished surface should coincide with
the inner edge of the cambium layer so that the growth
of the tree will proceed over the cement just as it would
over a properly cut stub. Zinc caps are frequently
used both to cover cement fillings to keep out the
water and to cover large cuts when the wood is solid

but when it will take several years to heal on account of

the size of the wound. Cavities must be absolutely
clean, thoroughly disinfected, and the filling positively

water-tight or decay will begin behind the filling and
the tree will be destroyed while every confidence is

being felt that it is safe. The cement work is frequently
reinforced with rods of iron. Its principal value is to

hold the cement from cracking. The only value of such
cement work is as a preventive of decay where there
are cavities. When properly done, it gives a smooth
surface over which the growth may proceed. The sup-
porting value of the cement to the tree is slight.

\Yith many hardwood trees in important locations

such treatment is warranted, but at the present time

many trees are thus treated that should be cut down,
while many others are left that should have attention.

The first requisite to warrant the treatment of a large

cavity is a good type of tree in an important location,
for example a large tree protecting the home from the

mid-afternoon sun, or a bad individual in an avenue of

otherwise good specimens. In large plantations, treat-

ment of a preventive nature is of course warranted,
but the filling of large cavities is not worth the cost

except to those to whom money is little object. It is

better to start new trees than to spend fifty dollars on
patching up an old one. One must exercise careful judg-
ment in selecting old trees for treatment, to make sure
that the tree is worth it. Trees worth doing work on are
the oaks, sugar, swamp and Norway maples, hickory,
ash, elm and the slow-growing native trees. Those not
worth treating in this way are the poplars, willows,
silver- and ash-leaved maple and sycamore or plane

314. Picturesque old apple trees.

tree. A street tree with a large cavity would better not
be doctored unless it is of special value and of a kind

likely to last a long time.

Badly branched trees often show a tendency to split
in the crotches. It is well to attend these trees before

they begin to split and either chain or bolt the offending
limbs together. They may be chained by putting lag-
screws in the limbs, drawing the limbs together and
dropping a link of the chain over the turned up end of

the screw. Rods and turn-buckles may be used in the
same way, the bolts for the rods being put through the

limbs, not around them. Because bolts have to be
placed closer to the weak point than the other reme-

dies, they are not so effective but are often useful. If a
tree splits, there is danger of decay. The splitting
should be anticipated and prevented whenever possible.
The best time for pruning is not a question of invari-

able rule. The period of most active growth, in most
places June, is usually regarded as the best time. The
period of starting into leaf is probably the worst time,
although the maples are about the only good shade
trees that seem much affected by pruning at this season.

Large cuts or wounds should be immediately painted
with a good grade of paint or with tar, care being taken
to cover the exposed wood but not to allow the paint
to come into contact with the cambium layer, or grow-
ing part of the bark.
Root injuries should be as zealously guarded against

as injuries to the top. If a large part of the roots must
be removed, the top should be correspondingly thinned.

Changes of grade are a great source of damage to shade-
trees, even when the roots are not actually touched.
The filling of 2 or 3 feet of soil over the roots of a tiee is,

for most varieties, as sure death to the roots as cutting
them off close to the trunk. This filling prevents the
aeration of the soil and smothers the soil fife on which
healthy root-action seems to depend. This may be
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prevented by a good layer of loose stones, open at
intervals to the air, placed over the surface before fill-

ing, or, in some cases, by the use of agricultural tile

drains on the old surface at close intervals and so

arranged as to facilitate a free circulation of fresh air

through the tiles.

Street trees.

In the development of towns and cities, the need of
trees as a protection against wind has been reduced to
a minimum since the closely built houses protect one
another. This close building, however, has brought
about another untoward condition that needs ameliora-

ting; this is the replacing of the vast extent of green,
common to the open country, by a motley array of dis-
cordant colors. Many of these colors have been demon-
strated experimentally and practically to have exciting
and debilitating effects on the

physical condition of persons.
Part of the great utility of parks
is to afford urban residents
relief from this color excite-
ment. As far as possible, the

soothing green needs to be

315. A group of surviving hemlock spruces.

taken into the city streets to rest the tired nerves

through the effect on the eye. Also, the shade helps to

reduce the temperature by absorbing the sun's rays;
the large amounts of water the tree transpires also helps
to cool the air. These beneficial effects make it worth
while to expend effort and money to secure well-shaded
streets. Figs. 323, 324.
The conditions in urban communities are adverse to

tree growth. Streets are narrow and the trees crowded;
roadway and sidewalk are paved with impervious
materials preventing both water and air getting into

the soil, and effectually keeping in sewer-gas and illumi-

nating-gas that may be discharged into it from below.
The air is dust-laden from constant traffic, and, what
is far worse, contaminated by soot and poisonous com-
pounds from numberless badly-fired chimneys. As
though this were not enough, there are the self-styled

tree-trimmers, knowing nothing of the work, then the
linemen cutting ruthlessly, caring nothing for the tree,
and with an occasional gnawing horse adding its dem-

olition. And the sewer-layer, pipe- or conduit-layer
and finally the curb-setter do their worst. After all of

these, come the insects and diseases that affect trees

everywhere and which here find an easy prey because
of tho fewer birds in city streets and the weakened
condition of the trees.

The first essential to successful street tree-planting is

competent municipal control of all such work. The
street trees should be under the care of an unpaid com-
mission of three or five men, one named every two years
by a local court, or by the mayor, for a term of six or
ten years, and confirmed by the legislative body. Such
commissioners usually need to be trained, and there-
fore they should have considerable experience in their

work before coming into full responsibility. The
restrictions on the appointment of the executive officer

should be stringent, so that only thoroughly trained and
experienced men could be employed. The expert should
have the full confidence o'f the commission and be the
leader in the work. To fill such a position, a man should
have thorough knowledge of trees and the soils and con-
ditions under which they grow, their characteristics,
aesthetic values and habits of growth under city condi-

tions, the methods of aiding trees to withstand these

conditions, and a knowledge of the insects and dis-

eases to which the different species are liable and the
methods of combating them. The work is neither for-

estry nor pomology, as it has nothing whatever to do
with the products of tree growth or the growing of

trees for their fruits.

Powers vi^al to the success of this commission are the

right to plant suitable kinds of trees in a proper way,
and to collect benefits for work so done; to control

absolutely all pruning, removal and care of trees; and
the right to invade private grounds for the control of

insects and diseases. Of course, sufficient funds must be
available to support the work.

Many city streets are too narrow from building-line
to building-line for satisfactory planting. There is

absolutely no excuse for this in the newer sections.

There should be at least 100 feet from building-line to

building-line on any street and on principal streets con-

siderably more. Forty feet may be all that is needed
for roadway and sidewalks, at present. The abutting
dwellers need the air-space provided by the remaining
area which is legitimately used as front lawns. This
will leave ample space for trees. If the city grows and
more space is needed for traffic, it can be secured with
no sacrifice to buildings and the dwellers in the interval

have had better living conditions. It is this arrange-
ment that makes Washington such a beautiful city,

and the lack of it on Fifth Avenue that is costing New
York City so much money to widen that thoroughfare.
In the older parts of cities, species must be chosen that

are appropriate to the width of the street. Most kinds

should be planted not closer than 40 feet apart and such

varieties as oaks, elms and sycamores would be better

at 50 feet. Most planters use 35 and 40 feet because of

the public demand for quick shade, and at the greater
distances the trees look far apart when first planted.

Theoretically, the planting double the number of trees

needed at maturity or the placing of fillers of a quick-

growing inferior type, is desirable; but practically it is

dangerous, as there are not many cases in which public

opinion will tolerate the thinning at the proper time. In

city work an excavation 2 feet deep, with the removal

of at least 2 cubic yards of dirt, should be made for

each tree. This should be filled with good top-soil mixed
with well-decomposed manure. Of most varieties, trees

10 to 12 feet high and 1 Vi to 2 inches caliper should

be used. These should be nursery-grown. They should

have been frequently transplanted and have a well-

developed head, 6 to 8 feet from the ground. The roots

should be abundant and fibrous. In planting, the roots

should be spread out and separated to their full length,

the ground worked all in amongst them, and then thor-
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oughly firmed by tramping. Before the hole is com-

pletely filled, the tree should be well watered and the

remainder of the soil put in loosely. A strong stake 8

feet long should be placed beside the

tree- when planted. At least 30
inches of this should be in the

ground. The tree may be attached

to the stake by a piece of old gar-
den hose attached to each side of

tin- stake and put around the tree

in such a manner as to make a cross

between the stake and the tree.

All young trees should be pro-
tected by boxes or guards. Many
forms are used! Any of them are

good if the box reaches from the

ground to a height of 5 feet and will

prevent horses biting the trunks
and boys swinging on the guard.

Notes on ornamental
trees.

Acer Negundo (box
elder). Too short-

lived, brittle and sub-

ject to insect attack.

Its use may be war-
ranted in semi-arid

and very cold regions.
Acer platanoides

(Norway maple).
Moderate grower,
healthy ,

but too dense
for close city streets.

Acer rubrum
(swamp maple, scar-

let maple). A good-
sized tree, good
grower, fine foliage,

especially brilliant in

autumn. Also a bright red in spring due to blossoms and
young leaves. Not suited to the interior of large cities.

Acer saccharinum (silver maple, soft maple). Rapid
grower, but too brittle and short-lived, and the shallow
roots prevent the growth of grass under it and also

destroy sidewalks.

Acer saccharum (sugar maple). Does not thrive on

heavy clay soils or under severe city conditions but most
excellent where it does grow. Moderate grower, doing
best north of the 40th parallel.

Ailanthus oltissima (ailanthus, tree of heaven).
A large, handsome tree, the staminate and pistillate
flowers appearing on different trees, the latter very ill-

smelling. A most useful tree in the center of large
cities. The staminate form only should be planted.

Celtis mississippiensis (southern hackberry). An
excellent tree in those regions in which the "witches-
broom" does not attack it. One of the promising trees

to withstand the hot winds of the plains as far north as

Denver. A large tree and good grower.
Celtis occidentalis (hackberry). A good tree where

the disease known as "witches' broom" does not attack
it. It is for regions north of the 3fith parallel what the

foregoing species is for the region south of it.

Fraxinus americana (ash, white ash). A good tree for

suburban conditions. Moderate grower, attaining large
size.

Ginkgo biloba (ginkgp, maidenhair tree). An excellent

tree of peculiar pyramidal form when young. Moderate
grower, attains good size and is free from insect and
fungus attacks.

dledilsia triacanthos (honey locust). A large, quick-
growing, handsome tree. Except for its thorns, this tree

would probably be a most desirable tree for the semi-
arid regions of the West. There is a thornless form that

may sometimes be obtained, which is good.

316. Pinus ponderosa.
Giant specimens 225 ft. high, grown in the deep, moist

soil of the Yosemite Valley.

Liquidambar St^raciflya (sweet gum). A handsome
and valuable native tree but little used. Moderate
grower, good size, handsome fall coloring. A little hard
to transplant, especially in large sizes. Does not suc-

ceed well under extreme city conditions, and is not

adapted to the extreme northern sections.

Liriodendron Tulipifera (tulip tree). Miscalled yel-
low poplar, and tulip poplar. A handsome, large,

quick-growing tree, little used, but valuable except for

extreme city conditions and much of the country north
of the 40th parallel. A little hard to transplant, espe-

cially in large sizes, and should be moved only in spring.

Magnolia grandijlora. A broad-leaved evergreen of

large size, adapted to the extreme South. A good lawn
tree as far north as Washington.

Magnolia acuminata (cucumber tree). A handsome
tree of moderate size, good for suburban conditions

south of W'ashington and St. Louis.

Magnolia tripetala (umbrella tree). A handsome tree

of moderate size, good for suburban conditions south of

Washington, and St. Louis.

Melia Azedarach (umbrella tree). A small, attractive

tree, good for temporary effects from
North Carolina south and west.

Nyssa sylvatica (sour gum, tupelo). A
large, handsome tree, adapted to subur-

ban conditions. Brilliant fall foliage and
winter berries.

Plaianus occidentalis (sycamore, but-
tonwood). A large tree, rapid-growing,

open -topped, and almost scraggly in its

growth. Considered an untidy tree by
some on account of its seed-balls and the
bark which is shed in large flakes. The
white trunk, after the baik is shed, is

unusual and attractive. In some regions
it is subject to a blight just after the
leaves start in spring. A good tree for

severe city conditions.

Platanus orientalis (plane tree, orien-

A more compact grower than the foregoing

:

tal plane).
and a little better suited

to street purposes, but
not quite so rugged and

imposing as the fore-

going. An excellent street

tree.

Populus deltoides, in-

cluding var. caroliniana

(cottonwood and Carolina

poplar). These two trees

are much used for street

planting in many places
but are entirely unsuited
for the purpose. Although
the growth of a severely

pruned tree is large in any
one year, it is the custom
to remove a half of this

each year so that the net

gam in growth is no more
than an average tree. Even
with this pruning it is liable

to be broken by a moder-
ate wind storm, and with-
out the pruning it is even
more liable to be broken.
Their roots are as bad as
willow roots about find-

ing and clogging sewers.

Wide-awake cities pro-
hibit the planting of these
trees.

Populus nigra var. ital-

ici (Lombardy poplar). A
tall, short-lived, fastigiate

317. Conifer forms Pine
and spruces.
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tree, suitable for narrow streets in the heart of a
large city.

Quercus alba (white oak). A most picturesque tree,

attaining the largest size. The gem of American trees,
and not so slow-growing as usually considered. Dead
leaves hang on most of the winter. Figs. 313, 322.

Quercus bicolor (swamp white oak) . A large, handsome
oak of moderately rapid growth, suited to moist situa-
tions. It seems to succeed under city conditions. A
desirable shade tree, almost as handsome as the white
oak and a little faster grower.

Quercus coccinea (scarlet oak). Comparable to the
red oak but not quite so sturdy and vigorous under all

conditions, but with a little more brilliant autumn
coloring and leaves more finely cut.

Quercus laurifolia (laurel oak, water oak). The stand-
ard street tree for the South. A large, handsome,
deciduous tree, not so desirable as the live oak, but of
more rapid growth.

Quercus Michauxii (cow oak). A good oak for thin

gravelly lands. Not so desirable as the other oaks on

318. Spanish Fir. Abies Pinsapo, showing the verdure
from top to base.

good ground and not adapted to the extreme northern
sections.

Quercus macrocarpa (mossy-cup oak). A handsome
and satisfactory tree, not so large as some of the others.
One of the most promising for the plains.

Quercus nigra (possum oak, water oak). Another
good oak south of Norfolk. A little more upright in

growth than Q. laurifolia, but not quite so desirable

except possibly in its more northern limits.

Quercus paluslris (pin oak). A quick-growing, good-
sized tree, with pendulous branches when old. Hand-
some cut leaves, brilliant in autumn. One of the best.
Its pendulous branches may sometimes be a rather
serious objection. Dead leaves hang on well into the
winter. Fig. 323.

Quercus phellos (willow oak). A large, handsome tree,

moderately fast-growing, satisfactory south of Wash-
ington in regions in which it is not attacked by a
growth resembling "witches' broom" of the celtis.

Quercus rubra (red oak). Almost the best street tree.

Large, symmetrical, rapid in growth, fine autumn foli-

age, head not too dense. It is exceeded only by the
elm in rapidity of growth among the trees suited for
street planting and not by that in the southern half of
the country.

Quercus virginiana (live oak). A large evergreen. The
best street tree for the South, but slower in growth than
Q. laurifolia.

Sterculia platanifolia (varnish tree). A small tree of

reasonably rapid growth bearing bright yellow flowers.

It has a tropical suggestion. Good only for the South
and its principal value is in its possibilities for the
Southwest, especially semi-arid Texas.

Tilia americana (basswood, American linden). A
large, handsome, quick-growing tree. Young trees are
sometimes affected by a disease at the base of the trunk,
but the tree is well worth growing except in regions
in which the difficulty is known to be present.

Ulmus americana (elm, white elm). The shade tree of
New England and deservedly ranked first there. It

loses its preeminence as one goes from New England, but
a large, quick-growing tree worth using except in the
extreme South. Drops its foliage too early to be the
ideal shade tree in the middle states and southward.
It is subject to the attacks of the elm-leaf beetle in

regions in which that has been introduced.

F. L. MULFORD.

The conifers in particular.

The cone-bearing trees (Pinacex and allies) are

decidedly the most important order of forest trees in

the economy of civilized man. They have furnished the
bulk of the material of which our civilization is built.

The remarkable combination of strength and stiffness

with the smallest weight compatible, and the abundance
and gregariousness of their occurrence, give them this

important position.
From the standpoint of the horticulturist, the coni-

fers also take a prominent place among the materials
for landscape gardening effects, and, in the more practi-
cal use, as windbreaks. Their evergreen habit for all

except the larch and ginkgo tribes are evergreen and
their conical form, especially in earlier periods of life,

with a branch system persisting to the base for a long
tune, are the elements that make them desirable.

To these graces may be added the peculiar form and
striking coloring of their foliage, which, in combination
with deciduous trees or in clumps by themselves, or in

single specimens, offer striking effects.

There are two types of natural or native beauty in the
conifers the symmetrical and verdurous beauty of the

young specimen (Figs. 318, 319), and the picturesque
and rugged beauty of the old and timeworn tree (Figs.

315-317). Aside from these, there are also odd, gro-

tesque and formal cultivated varieties, as typified in

the weeping spruce (Fig. 320), the columnar junipers,
and the various dwarf pines and spruces.
The majority of the species belonging to this group,

as well as their greatest numerical development, is

found in the temperate zones, only a few belonging to

subtropical or tropical countries, among which are the

araucarias, from South America; the dammara, dac-

rydium, and phyllocladus, from Australia, and neigh-
borhood.

Kinds and adaptations.

The order Coniferae comprises nearly 40 genera, and
about 300 species. Our own native flora, with 15 genera
and not less than 100 species and subspecies, is among
the richest, the bulk of these being found on the Pacific

coast. The Altantic side offers 28 species, representing
the genus Pinus with 12 species out of 39; 1 Larix out
of 3; 3 Piceas out of 7; 2 Tsugas out of 5; 2 Abies out
of 12; 1 Taxodium; 1 Thuja out of 2; 1 Chama:cyparis
out of 3; 3 Juniperus out of 11

;
1 Tumion (Torreya) out

of 2; 1 arborescent Taxus out of 2: being without repre-
sentatives of the genus Pseudotsuga, Sequoia, Libc-

cedrus, and Cupressus. There are to be added a large
number (not less than 400) of nurserymen's varieties,
some of which have been enumerated in Bulletin 17 of

the Division of Forestry, United States Department
of Agriculture.
There are also a number of exotic conifers that

promise satisfactory results if used in suitable locali-

ties, climate and soil. The Norway spruce (Picea ex-
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celsa, Fig. 356) recommends itself by its elegant gothic

form, often with pendulous branchlets, its very rapid

growth, and its wide adaptation to soils and climates,

together with its ease of propagation and cheapness. It

excels most of the American spruces in form and rapidity
of growth. Like all conifers, after the twenty-fifth to

fortieth year it must pass through a period of change in

form, during which it loses, for a time, its shapeliness.

The Scotch pine (Pinus sylveslris) has nothing to recom-

mend it which may not be found in native species,

except, perhaps, adaptation to the dry climate of the

West, and cheapness. The Austrian pine, on the other

hand, is an acquisition by its stout growth in its youth,

although the red pine (Pinus resinosa) would probably
do as well; so far, its small cones and seed have made
the latter expensive. The European larch outgrows the

native northern one easily, but Larix occidentalis, from
the interior basin, will probably do as well or better.

There is no particular commendation for the European
fir, but the Nordmann fir, from the Caucasus, is a most
decided aquisition, by its beauty and adaptation; so is

the most graceful of all spruces, Picea orientalis, while

the Spanish Abies Pinsapo (Fig. 318) will always attract

attention by its peculiar shape and foliage.

Of other ornamental forms that are without repre-
tatives in the United States and hence fill vacancies,

may be mentioned as capable of adaptation and more
or less in use, from South America, the araucarias; from
Africa and eastern Asia, Cedrus Deodara, libani, at-

lantica, Abies Apollinis and cilicica; from Korea, the

promising, more densely foliaged white pine, P. koraien-

sis; from China, Cunninghamia, Biota, Glyptostrobus,

Cephalotaxus, Podocarpus, Pseudolarix, and, above all,

that interesting remnant of former ages, the maiden-

hair-tree, Gingko biloba, which will maintain itself any-
where along the Atlantic coast if propagated from seed

of the proper localities. Japan has furnished a number
of additions, especially retinosporas, torreyas, taxus,
various pinus, piceas and tsugas, with the peculiar

Sciadopitys verticillata, the umbrella pine, and, the most
acceptable of all, the graceful Cryplomeria japonica.
As with all introductions from one country to another,

nay, from one climatic region to another, caution is ad-

vised, so it may be laid down as a rule, that exotics

should be used with great discretion, and, until their

adaptation is amply demonstrated, only in a subor-
dinate way. If it is in general true that perennial plants
can be transplanted with permanent success only into

similar climatic conditions, it must be especially true
with the conifers, which do not lose their foliage, and
hence must be able to bear summer as well as winter
conditions. The long-leaf pine of the South, most
striking of our pines, may, therefore, not be trans-

planted far beyond its northern limit, and, if one desires

to utilize any of the Pacific coast species in the East,
one will have to secure them at least from the highest
and driest altitudes and exposures, or if, as in the case
of some species, like the Douglas fir and Engelmann
spruce, their field of distribution covers the dry slopes
of the Rocky Mountains as well as the moist slopes of

the coast ranges, one may be successful if one chooses
the plant material from these drier slopes.
Of the many native species, a number that are not

of any particular value may be discarded, although the
distinction could be more readily accomplished from
the economic point of view than from the standpoint of

the horticulturist and landscape gardener, for almost

every one has a distinctive feature of either form or

adaptation to soil or other interest. For each climatic

region the choice must be different; hence it would be

impossible to give, in the brief space of an article,

intelligent advice as to best selections. In general, be-

sides climatic limitations, the following considerations

may serve in the choice of native species:
The pines, as a rule, are not to be placed on compact

clay soil, and on account of their taproot, not on shal-

low soils, on which they soon become spindly ; they thrive

best on loose, sandy soils, and can endure dry soils, the
white pine adapting itself perhaps best to the clay soils

without detriment to its development. On wet soils pines
are, as a rule, decidedly out of place, although the red

pine (P. resinosa), of the North, and the loblolly (P.

Txda), and some other southern species are capable of

supporting such conditions. For such situations here,

however, the cedar tribe furnishes better material, the
chama;cyparis, thuyas and taxodium. These trees of

the bog and swamp are, however, it should not be
overlooked, capable of thriving even better on drier

soils. They are merely indifferent to moisture condi-
tions at the foot.

The shallow-rooted spruces are trees of the higher
mountain ranges, and are, therefore, more adapted to

moist and cool situations, although some of them, the

319. A well clothed conifer. Abies venusta.

Norway spruce, the blue spruce of Colorado and the
northern white spruce will the former, at least, during
its juvenile period endure more droughty situations.

The firs, too, are rather more species of northern
climates and high altitudes, the red fir, so-called

(Pseudolsuga taxifolia), which is not a fir proper, be-

ing, perhaps, best capable of supporting drier and hot-

ter situations. The most ornamental, and, in many
respects, most serviceable of the firs, Abies Nordmanni-

ana, from the Caucasus, develops its magnificent dense
and dark green foliage in the warm but moist climate of

Washington, while our most ornamental Abies cmcolor
from Colorado will thrive even in the drier atmos-

pheres of the middle states. The fine firs of the Pacific

coast will probably not thrive anywhere in our drier and
hotter eastern climates for any length of time, unless

placed in cool and shady situations.

The Douglas fir (Pseudotsuga taxifolia) is, perhaps,
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most readily acclimated if seed is secured from the dry
slopes of Colorado. The Lawson cypress (Chamsecy-
pan's Lawsoniana), with its graceful pendulous branches
and foliage, and the pyramidal Libocedrus decurrens are

unquestionably desirable additions to our ornamental
stock, while the sequoias, especially S. gigantea, the

big tree, seems not to be able to support persistently
our eastern climate.
One important feature which enters into considera-

tion when grouping conifers is the relative endurance
of shade or tolerance which
the species exhibit, thereby

indicating their use in va-
rious positions. The yews
and firs are the most tole-

rant of shade, together
with the hemlocks; next

may be placed the spruces,

arbprvitae (Thuya), and
junipers, while the pines
are mostly intolerant of

shade, excepting the white

pine, which is the most
shade-enduring of the

gines;

the larch and the
aid cypress are the most

light-needing of all, and
will perish soon if placed
under the shade of any
other trees. All species, to
be sure, are capable of

more shade-endurance
when young and on deep,
moist soil. Their relative

shade-endurance under
the same conditions
remains, however, the

same, and may be studied
in the forest by observing

the density of the individual crowns, the capacity of

maintaining a thrifty foliage under the shade of dif-

ferent species, and especially of young plants to per-
sist in such shade.

Propagation.

Most conifers ripen then- fruit in the fall, September
to November, and are best gathered soon after or

before ripening. The pines require two years (some three

years) to mature their cones. White pines ripen frurt in

the first two weeks of September, and the cones open-
ing shed the seeds at once, the empty cones remain-

ing on the branches. The cones of the firs fall apart
upon ripening, hence must be gathered before being
quite ripe. Spruces and hemlocks shed seeds from tune
to time, opening and closing their cones according to

the weather through the winter into spring. Some
pines, like Pinus pungens and P. serotina, keep their

cones closed for years, and artificial heat must be
employed to make them open and give up their seed.

In gathering seeds for the trade, such artificial heat is

frequently applied with
'

pines in specially con-
structed seed-roasters; such seed should be carefully
inspected, as it sometimes suffers from improper use of

the heat.

The proportion of germinating seeds, and the vital-

ity, i.e., the ability of retaining germinative power,
varies greatly not only with the seasons in the same
species, but from species to species.
The lowest germination percentage and vitality is

found in firs and larch, which show rarely more than 50
per cent of good seed, and soon lose their vitality, while

spruce and pine, when entirely fresh, may show as much
as 95 to 100 per cent germination, and retain vitality
for two to five years, losing each year a proportion,
Norway spruce five years old still having 10 per cent

germination.

320. A "weeping" or drooping
form of Norway spruce. This
is a so-called horticultural va-

riety, to be planted only
sparingly.

In trade, a germination percentage for spruce of 75
to 80; pine, 70 to 75; fir, 30 to 50; larch, 20 to 40, should
be acceptable.

Seeds are best kept in a dry, cool garret in tight bags
or boxes, excluding the air as much as possible.

All seeds require a short rest or after-ripening of two
to four weeks before they are ready to germinate, and
some, like the taxus and juniper, lie over, even in

nature, for a year or more before they germinate. The
latter should be prepared for sowing by macerating
them, and removing the pulp in hot water, then mixing
with sharp sand in bags, and by friction freeing the
seed from the pulp.

In the seed-bed somewhat more care is required than
with most other species of trees. A thoroughly mellow,
well-pulverized seed-bed of light loamy sand, possibly
enriched with well-decomposed manure (cow-dung
better than horse-dung) is required, the covering of

the seed varying, according to size, from a mere sprink-
ling for larch to % inch for the heavy-seeded pines.

They may be sown as soon as the weather is settled, in

northern latitudes the second or third week in May,
best in rows not more than 6 inches apart, and prefera-

bly in dry weather, when the soil does not clog, for

clogging or baking of the earth sometimes prevents
seeds from germinating. Mulch between the rows with

pine needles or sphagnum moss, or other fine mulch,
to reduce necessity of watering and weeding. Conifer
seeds need very little water for germination. The
seedlings, on the other hand, for the first three months,
until they have made their crown bud, need to be
either kept well watered or else protected against the

drying effects of sun and wind by shading, for which
purpose lath screens are best. These latter must be
lifted for airing after the sun is gone, especially in muggy
weather, to avoid damping-off. For wintering, a
covering with conifer branches or very clean meadow
hay is advisable (the latter is likely to bring in

weeds).
For growing small quantities, the use of boxes, as

described by Jackson Dawson, of the Arnold Arbore-

tum, in Proceedings of the Massachusetts Horticultural

Society, is highly commendable. In well-drained boxes,
sow the seed soon after gathering, pile four or five deep
in a pit or sheltered place, cover with boards, and when
cold weather comes, cover up with leaves or hay. About
the middle of April, move them into a place where they
get the early morning sun. Keep the seedlings well

watered and free from weeds, and shaded as described.

Winter the seedlings in same manner as the seed-boxes,

321. A "weeping" tree, representing a grotesque horticultural

variety. Ulmus scabra var. horizontalis.

well covered up. They are ready for transplanting nex

spring, when they are making their first or second set

of true leaves.

Since pine and spruce seedlings take about seven to

ten pounds of phosphoric acid, ten to twenty pounds of

potash and fifteen to thirty pounds of lime, besides
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twenty pounds of nitrogen, per acre from the soil, for

continuously used nurseries the addition of mineral

materials in the shape of bone-meal and wood-ashes

may become desirable.

A large number of seedlings may be grown in a small

space; thus 30,000 Norway spruce may be grown on a

square rod, requiring about two pounds of seed. The

quantity of seed sown depends, in part, upon the length

of time it is expected to leave seedlings in the seed-bed,

besides size and quality of .seed; the quantities vary
from one-fourth to one-half pound per 100 square
feet if sown in drills, and the yield of seedlings will

vary from 2,000 to 25,000 seedlings, according to species

and seasons.

Transplanting and pruning.

Conifers, like any other trees, may be transplanted at

any time of the year, provided the necessary care is

taken in moving the plant. This care is least required,

as with other trees, in the fall and early spring, when
activities of root and foliage are, if not at rest, at least

reduced. Which of these seasons is preferable depends
on the locality, and the dependent character of the sea-

son. On the" whole, spring planting will probably be

preferable in most parts of the United States which
do not suffer from dry spring winds. In localities of

the Southwest, which have commonly a dry spring
followed by a rainy season in July, this latter time

322. An ideal shade tree. White oak.

should be chosen. There is a belief that planting in

August is specially favorable. There is no reason

for this belief, unless favorable weather (a rainy season)
follows.

Conifers may be transplanted later than deciduous

trees, even after the buds have started, excepting the

larch, which buds out very early; with this species, fall

planting may be recommended. Cloudy weather, rather

than rainy or very dry, should be chosen, especially
when transplanting into nursery rows.

Young trees are naturally more readily and success-

fully transplanted than older ones, with which there is

more difficulty in securing the whole root-system when
taking them up. Since, however, the seedlings develop
slowly for the first one or two to three years, they should
be left in the seed-bed for that length of time, root-

pruned, and then transplanted into nursery rows. Al-

though those with a shallow root^system, like spruces
and firs, may be moved even when 30 to 40 feet in

height, it is best, even for ornamental purposes, not to

take them more than 3 to 4 feet in height. In forestry,
one- to four-year-old plants, according to species, from
2 to 12 or 15 inches in height, are preferred for reasons
of economy.
Much greater care than with deciduous trees is

necessary, when transplanting without an earth-ball, in

keeping the root fibers from drying out; a large amount
of loss in transplanting is explained from neglect in

this respect. As soon as taken up, the roots should be

323. Good street trees. Pin oaks.

immersed into a loam-puddle, or kept protected by
wet sphagnum moss or canvas until set into their

new place.
The question of trimming when transplanting must be

considered with more care than is necessary with broad-
leaved trees, which possess much greater recuperative

'

power. It should be confined to the smallest amount,
smoothing bruised roots, and if for proper proportion-

ing pruning at the top becomes absolutely necessary,

shortening the leader rather than branches. Larcb will

stand more severe pruning than most other conifers.

From the artistic as well as physiological point of view,
it is barbarism to remove the lower branches, which the

tree needs to shade its trunk and standing room, and

often, when deprived of the same, will replace first

before starting again, in its height growth. Attention

should, however, be especially paid to preventing dou-
ble leaders, which are detrimental to future form-devel-

opment; cut them out as early as possible, preferably
in the bud. Laterals may be somewhat shortened-in

while standing in the nursery, to lengthen the time

during which the lower branches are to persist. Break-

ing out buds is, as with all trees, the best method, pro-
vided the pruner has an eye for his business. Even in

after-life, when pruning is performed to keep the tree

shapely, the minimum use of the pruning-knife should

be the rule.

There are three marked periods in the development of

conifers the juvenile period, when the entire tree is a

crown, branched symmetrically to the base, the perfec-
tion of symmetry; then follows the adolescent stage,
when the lower branches die out, a period of unshape-
liness; followed by the virile stage, when the straight,

cylindrical shaft bears the crown at one-third or one-

half of the upper length of the bole. The trimming
during the adolescent stage requires most considera-

tion. It is, in most cases, best to take off only the

lowest, dying or dead branches, as it becomes necessary.
In pruning, cut as closely as possible to the trunk,

324. Effect of trees on city street compared with no trees.
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325. Trimmed by linemen.

even cutting into the bark, also removing the swelled

portion on which the branches are usually inserted,
when the callousing will be more rapid and satisfactory

in shape.
If at this stage or

at any time, the trees

show trouble at the

top by drying (becom-
ing "stag-headed"), it

is a sign that they
suffer at the root

from lack of mois-
ture. Trimming off a
few tiers of lower

branches, loosening
the soil as far as the
ambitus of the crown,
and mulching will

largely correct this.

If this proportioning
of crown to root is not

done, the tree itself

will do it and not

necessarily in desir-

able form. When
used for hedges, the
treatment is, of

course, different. For
such a purpose the

shade-enduring spe-
cies, spruces and hem-
locks, are best, since

they are capable of

preserving a dense interior foliage, while the pines
are bound to thin out.

Enemies.

There are a number of dangers and damage from in-

sects to which conifers are exposed. Drought and frost

are most dangerous to seedlings in the seed-bed. These
are obviated by proper location of the seed-bed (protec-
tion against sun and wind), by covering with a mulch of

moss, straw, pine-straw or the like (which also prevents
the heaving out by frost and the washing out by rain,

to which young seedlings are liable). By shading and
watering the danger of drought is overcome, although
at the same time that of damping-off is invited. The
cause of this disease, consisting in the reddening of the

needles and their fall-

ing off, is a fungus
which can be com-
bated by spraying.
Birds may be kept
away from the seeds

by mixing them with
red oxide of lead, by
lath screens, and the
usual methods.

Various fungi and
insects, too many to

mention, some poly-
phagous, others more
or less specific, are
at work during the
various stages of de-

velopment. A host
of leaf-miners, saw-
flies and caterpillars

destroy the foliage,
and weevils sap the

young shoots. Bos-

trichi, or bark -bee-

tles, mine under the

326. Showing need of city control. b
,

ark
. mostly of trees

This tree on a city street being that are sickly from
trimmed for firewood. other causes; borers

327. Same tree as Fig. 326 five

years later, showing unattractive

bushy top, and bad stumps that will

decay instead of healing.

enter the wood of the
boles. Tortrices bore
into the base of
leaders and cause
them to break off.

The best remedies

against most of these
are preventives,
namely providing
the trees with such
chances of vigorous
growth, or satisfac-

tory soil conditions,
that they are able to

ward off or overcome
the enemies. Other-

wise, watching and
destroying the ene-
mies in time, and the
usual remedies to kill

them, may be em-

ployed. Literature:

Veitch, "Manual of

Conifers;" Carriere,
"TraitS

1

des Coni-

feres;" Beissner, "Handbuch der Nadelholzkunde;'
Fernow, "Care of Trees. 3. E. FERNOW.

Transplanting large trees (Figs. 328-332).

Moving large trees divides itself into two classes:

First, with a ball of earth; second, with the eartli dis-

sected out from the roots with or without a ball remain-

ing in the center.

Start at or near the ends of the roots where they are
1 inch in diameter or less. In practice, this results in

about 30 feet spread of roots on a tree 12 to 15 inches
in diameter. An elm 18 inches in diameter on very thin

gravelly soil was found to have a root 6 inches in diame-
ter at 15 feet from the trunk, extending toward a horse-
shed and cultivated field where it would get more food
and water. A trench is dug to below the roots, which

may be \]/i or 3 feet. An under-cut is made and the
soil caved down by a picking bar or fork with round

pointed tines. The earth and roots will be mixed at

the bottom of the trench. The roots must be carefully

picked up with the fingers, bound in bundles and tied

out of the way. This operation is the point of greatest
failure as it takes considerable time, patience and skill,

to avoid breaking the roots. There are many chances
to break a root after

it has been carefully
dissected out. The
roots must be
promptly lifted up or

they will be broken

by the shovel in dig-

ging out the loose

soil at the bottom of

the trench. The bun-
dles must be untied
and rearranged where
the roots cross. This

proceeds until a tree

is dug in to a ball

about 6 to 8 feet. The
tree is then tipped
over by tackle, cleav-

ing the roots from
the subsoil.

The amount of
earth left in the cen-
ter depends upon the

strength of the truck,
character of the 328. Moving a tree in winter, with a

roads and power for large ball of frozen earth.
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bauling. To leave a mass of earth 6 to 7 feet wide,

15 inches deep, is practicable with two teams and

ti-inch tires over hard dirt roads. Such a ball is help-

ful because there are more roots left undisturbed and

they help support the tree during the first summer,

iw|ii-ci.-illy
if the ball is kept to the proper degree of

moist ure. Larger balls, 8 and 10 feet in diameter, 15 to

JO inches deep, can be carried only by more expensive

truck* with much wider wheels, and with deciduous

trees the advantage is slight as compared with carrying

a full circle of roots 30 to 40 feet wide.

The trees are readily picked up by the trunk which is

protected by cushions and clasped by slats, and chains

t Aliened by screws. A cradle is hinged at the front axle

and tips the tree over in a horizontal

jMiwition which is necessary on account
i >f overhead wires and bridges. There
are one or two screws about 9 feet long,

1Yi inches in diameter. Tipping is

accomplished by these screws or tackle

or both. The roots on the lower side

of the tree are tied back underneath
the axle.

In transport ing, the roots are wTapped
in straw and burlap. They can be ex-

posed to the air for a day without seri-

ous injury, as roots }/% inch in diam-
eter ilo not get dried out and killed

in that time. In passing under wires,

329. A Urge tree removed from its place. The roots are

now to be wound in burlap or other material.

the.-c can be lifted by a T-shaped pole and disentangled
from the branches by proceeding a few feet at a time.

Dangerous high tension electric wires must be handled

by linemen employed by the electrical company. It is

sometimes necessary to raise the wirea or take them
down and drive over them.

In planting, the truck is drawn into the hole and

stopped at such a distance from the center that the tree

when swung over will be in the right position. The holes

should be made of such a depth as to keep the roots

as near the surface as possible. Allowance must be
made for the bending of the downward roots below the

center of the ball. The most frequent mistake is to

pet the tree too deep, especially the roots at the outside

of the ball, which will often

drop to the bottom of the
hole and be 18 inches deep;
whereas when dug there
were some at the surface,
some 6 inches deep and a
few 18 inches deep. After
the tree is stood up in the
hole by means of the tackle
and screws, earth
is packed under
the center by
packing- sticks.

This is difficult

and there are
liable to be air-

holes left va-
cant. A stream
from a hose will

help to wash
mud into these

spaces. It is best
to leave the
bundles of side

roots tied up
while this is going on. Before the bundles of side roots

are untied, the bottom of the hole should be filled up,
if necessary, so that these are 2 to 8 inches below the
surface. Spread out the side roots and cover with earth.

Anchoring the tree is important. It is easily done by
three or four anchor posts 4 feet deep with a crosspiece
3 feet long. Wires should be put through rubber hose
and twisted around the tree. The tree is liable to settle,

330. The roots wrapped, and the tree being moved on skids.

the anchor posts move, the tree lean and require

straightening and tightening of the wires by further

twisting.

Pruning is important, made so by cutting back the
tree from 2 to 8 feet all around. It is best to cut the
most at the apex and the least at the sides, to make the

shade as wide as possible. If cut back
to an even outline, the tree will make a
dense growth and look more solid the
first year. If the thinning-out method is

used, the thinning is liable to be too great
in the center of the tree, as it is easy to

reach, and the tree has to thicken up over
a period of four years
by making sprouts in

the center, the outer
branches remaining
thin, especially if the
tree is not fed and
watered enough.
Wrapping the trunk

with straw may be

necessary with thin-

barked trees, especially
in warm and dry cli-

mates. The bark is

liable to dry out and
die on the southwest
side. The wrapping

and anchors may be removed after two years or more.

A mistake is often made in choosing trees within two

miles, whereas, the area to draw upon is over fifteen or

twenty miles radius which will contain much better trees,

the time on the road being a comparatively small item in

the total cost. Trees are often chosen which are growing
on thin or rocky soil or in swamps saturated within 6
inches of the surface, both giving much less amount of

roots than trees in a friable soil 3 feet deep. In a

country of hills and valleys, the best trees may often be
found in terraces or benches above the river bottom or

in the river bottom if drained to allow roots to be 3 feet

deep. Trees are often chosen which are too old and
have made a short, slow growth. It is better to move
a young tree 35 feet high, 12 inches in diameter, which
is growing 1 foot a year, than to take a tree the same

size, twice as old, growing 3 inches a year. The roots

on the latter will be longer and less flexible. Each will

live and grow rapidly if given favorable conditions. A
mistake is often made in choosing trees which are

crowded or in thick forests. The latter may appear to

have low branches. These branches are weak and
liable to die. Trees of species difficult to move and

trees about the moving of which little is

known are liable to be chosen. Trees
which move readily are those of soft wood,
rapid growth, usually native in moist soils,

as maple, elm, linden, poplar, locust,

catalpa, horse - chest-

nut, birch, apple and

pin oak. The follow-

ing are trees about
which less is known:

Pepperidge, sassafras,

plane, chestnut, beech,
tulip, white oak, black

oak, liquidambar, ailan-

thus, hickory, walnut
and ash. The chestnut,

beech, magnolia, tulip tree, black oak and walnut do
not indicate by their behavior when small that they are

readily moved. It is to be presumed that the ailanthus

and ash are easily moved. No species has proved itself

impossible to move. It is merely a matter of getting
the right proportion of roots and top and nursing the

tree through the convalescence until it has reestablished

itself. In moving trees it may be better to move three
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trees 8 inches in diameter, 35 feet high, than one tree 16
inches in diameter, 35 feet high. From three smaller trees

there will result a wider mass of foliage, and it will be
easier for those not equipped with large tree-moving
apparatus to handle the three smaller trees.

If the earth is dissected out from the roots, two trees

8 inches in diameter could be carried by one team.

They can be loaded on a low stone truck or handy
wagon, the trunks of the trees resting on two benches
which lessens the breakage of roots and top. Trees
can be loaded by the men, the tree being tipped
over on the truck which stands beside the hole.

9 feet in diameter with trees 10 to 18 inches, on a low
truck consisting of a platform hung under four heavy
wheels, the tree being lashed fast to a collar and pole
on the rear axle, and pulled over to the rear and then
the platform chained fast to the rear axle. The roots
outside the ball are usually cut off. With elm trees

carrying a slender top this method succeeds, although
the trees are often slow in recovering. It succeeds
with maples, but they are likely to grow slowly or die
back until the tree reestablishes a balance, after
several years.

Deciduous trees can be moved in midsummer in full

,

331. Diagram to illustrate the operation in the removal of a large tree for transplanting.

The tree IB shifted into position by the men lift-

ing on the trunk, or it may be lifted by a shear pole
derrick or single pole. Many people hesitate about

moving large trees and wait fifteen years for a result

they could easily secure in this manner, by collecting
wild trees in the vicinity.

Root-pruning a year in advance may aid in moving
a tree, but is not essential. If a trench is to be dug at

a radius of 4 feet all the way around a tree 10 inches in

diameter, it is better to move the tree with a wider

spread of roots and take good care of it. A root-

pruned tree is likely to be neglected and suffer for mois-
ture. The tree can be root-pruned three-quarters of

the way around for one season and perhaps be in better

condition for moving. This is more likely to be bene-
ficial with a tree with long coarse roots and with few
fibers in the center, like a black oak. A mistake is

frequently made in assuming that a ball of earth is all

that is essential, regardless of the amount of fibrous

roots in the ball and .of its area to gather rainfall as

compared with the top. Frequently trees dug around
the roots cut off at a diameter of 10 feet, have the

tree-mover sent for when they should have a spread of

roots of 30 feet. The ball-of-earth method with decidu-

ous trees usually consists in carrying a ball of earth 7 to

leaf. Norway maples 7 inches in diameter were well
watered to fill them with sap; the next day they were

dug with roots spreading 15 feet, leaving a ball of earth
5 feet in diameter in the center. The tree was tipped
back and a platform or stone boat moved under, on
which it was moved. After planting the trees were
watered about four times, once in ten days. The ball

of earth became dry very quickly. The bundles of outer
roots did not send out fibers for about two weeks.
Trees with less fibers in the center would probably
not succeed so well. See also Drainage and Evergreens
for further discussion. HENRY HICKS.

Types of insect injury to trees.

Trees of all sorts are liable to injury by many kinds of

insects, so many indeed that it is difficult to present a

satisfactory account of their depredations without going
into great detail. A few insects stand out preeminently,
however, among the more common and widespread tree

pests and a selected series of these will serve as examples
of the various ways in which the trees may be injured
by these animals.

Destructive forest- or shade-tree insects may be

grouped into two classes, according to the way in which

show how and where the digging332. Diagram to
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they feed, based on the fact that one series feed by
chewing and consuming the tissue of the trees, while the

members of the other class derive their nourishment
from the juices or sap of the trees which they suck out

by means of needle-like sucking mouthparts. Most
insects pass through three, or at least two, preparatory
stages, very different from the adult, before they reach

maturity. They hatch from eggs deposited by the adult

female, as larvse (grubs, caterpillars, maggots, and so on)
and in this larval stage feed till they attain their full

size. The larval stage is, therefore, the most destructive

one. When full grown, the larva usually changes to a

resting condition or pupal stage (chrysalis), and during
this time does not feed. Finally the adult appears and
the life-cycle is complete. Many insects undergo a single

generation every year,
but a number grow
more rapidly, produc-
ing several broods
each season, while a
few require two years

333. Lepidopterous caterpillar. (x*/t>
or more to mature
Insects provided

with chewing mouthparts may feed on the leaves and
are then known as defoliators; or they may feed on
the bark, cambium, sapwood, heartwood, or roots, in

which case they are known as borers. Caterpillars,
beetle grubs and saw-fly larvae are the most important
insects of the latter kind.

Among the insects with piercing mouthparts, some
suck the juices of leaves, while others affect the twigs
and branches, or even the roots. Plant-lice and scale

insects are the most important insects of this kind.

Methods of destroying tree-pests.

There are five widely different methods of destroying
insects which injure trees, and the selection of an appro-
priate method must dspend primarily on the feeding-
habits of the species to be dealt with.

(a) All defoliators, such as caterpillars (Fig. 333), saw-

fly larvae (Fig. 334), and those beetle larva; that feed

externally upon the leaves, are best killed by the appli-
cation of an arsenical poison (Figs. 335, 336). This is

applied preferably by some sort of a spray-pump that

throws a fine mist or spray of water in which the arsen-

ical has been mixed. Such spraying machines may be
obtained in sizes to suit any needs, from hand-pumps
holding a quart of liquid to power sprayers equipped
for spraying extensive woodlands thoroughly and rap-

idly. The most satisfactory poison is arsenate of lead,
an insoluble arsenical which can be mixed with water
in the proportion of six to ten pounds to each 100

gallons of water and

sprayed upon foliage
without danger of dam-
age to the leaves. It is

sold commercially as a
white paste and is easily
handled. This sub-
stance is far superior

to paris green, london purple, and the like. It should
be applied only in sufficient amount to show after

drying as whitish specks upon the surface of the leaves.

(b) Plant-lice, since they feed by inserting their

beaks into the tissues of the leaves, and other soft parts,
are not affected by arsenicals and must be destroyed
by spraying with what is known as a contact insecticide,
one that kills through the application upon the surface

of the insect's body. The most generally used, and one
of the best contact insecticides is kerosene emulsion.
This is prepared by dissolving half a pound of common
laundry soap in one gallon of hot water and then adding
two gallons of kerosene while stirring or churning the
mixture violently. The creamy mass thus formed
thickens on cooling and must be diluted with nine times
its volume of water before being sprayed upon the

334. Sawfly caterpillar. (Natural size.)

335. Injury by leaf-eating caterpillar of

small size.

plants. Scale insects feed like plant-lice, by inserting
their delicate beaks into the tissue of the tree and suck-

ing out the sap, but usually occur on the thin bark of
the branches and twigs rather than on the leaves. Each
insect secretes a scale-like covering beneath which it

lives while growing, and, even when adult, the female
never leaves her position beneath the scale. As the

scaly covering is

of a waxen nature,
these insects are

not so easily de-

stroyed by con-
tact insecticides

as are plant-lice,

although kerosene
emulsion is some-
times effective,

especially in the
case of young insects which have not yet secreted a
thick scale. Many older or more resistant scales can-

not be destroyed in this way and they may be killed

when the trees are in a dormant condition by a spray-
ing with lime-sulfur wash prepared as follows: Water,
forty gallons; fresh lime, twenty pounds; flowers of

sulfur, fourteen pounds. These are boiled together for

one hour and then applied as a spray to the branches
and twigs. This wash should never be sprayed upon
trees when in leaf.

(c) Bark-beetles. These are small insects that live

during the larval stages beneath the bark of the trunk
and branches of trees. The parent insects enter the
bark and excavate a small tubular gallery through
the cambium or inner bark. Along the sides of this,
the eggs are laid and the developing larvse eat out
sinuous burrows through the cambium. They thus
interfere with the sap-flow and cause a general weak-

ing or even death of the tree. Bark-beetles are liable

to attack sickly or dying trees, and the only feasible

method of lessening their depredations is to remove and
burn such trees or branches as are affected, in addition
to improving in all possible ways the conditions under
which the tree is growing, bearing in mind that healthy
trees are much less likely to be troubled by these
insects than are weak, poorly nourished ones.

(d) Wood-borers. The larvae of certain beetles and
moths subsist upon the woody tissues of trees, excava-

ting galleries through the wood of both living and dead
trees. Such larvae are usually whitish, often with brown
head and have powerful jaws, by means of which they
can cut through the solid wood. They may attack trunk,
branches, or twigs, some working in the sapwood, others
in pith, while a few feed mainly on the heartwood. In-

sects of this kind are the most difficult to combat as they
feed where they cannot
be reached by means
of insecticides duiing
the greater part of

their life. Due to their

concealed position,

they are not so readily
noticed and may fre-

quently cause irrepa-
rable damage to trees

before their presence
is recognized. Besides

cutting out the indi-

vidual larvae or de-

stroying them in their

burrows by means of

a piece of wire, no
general method of destruction can be recommended.
It is important, however, to maintain the trees in as

healthy condition as possible, and to remove all dead
or dying timber in order to reduce the number of

breeding-places for the insects.

(e) Leaf-miners. To this class belong some of the

336. Injury by leaf-eating cater-

pillar of large size.
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337. Tussock moth larva. ( X

members of several different groups of insects, certain

small moths, a few saw-flies and a small number of flies

and beetles. All of the leaf-miners are very small

insects whose larvse feed upon the parenchyma of the

leaf, leaving intact the upper and lower epidermis.
In this position they are protected from most sorts of

insecticides, although
in some cases, spray-
ing with a contact
insecticide containing
some tobacco com-
pound in combination
with soap may be
efficacious. One form-
ula recommended is:

water, 800 gallons;

nicofume, or "blackleaf

40," one gallon; laun-

dry soap, thirty-two
pounds. Ordinarily,
leaf-miners do not pre-
sent a serious menace
to trees, but the pres-

ence of their blotch-like or serpentine galleries, which
show as faded areas, often greatly disfigure the leaves.

Some of the more important shade-tree pests.

A. Defoliators.

The tussock moth, Hemerocampa leucostigma (Fig.

337), is perhaps the most abundant caterpillar on trees,

particularly
in thickly settled districts. The eggs are

laid in the fall in white fluffy masses the size of a dime
on the trunks of infested trees and hatch in the early
summer. The larvse bear several pencils of long black
hairs placed at each end and have four brush-like tufts

of pale yellow hairs above, with a bright red head.
These pupate early in July in crevices in the bark and
the adults soon emerge to lay the eggs for a second

generation of caterpillars which will mature before fall

into moths that deposit the over-wintering eggs. The
female moth is without wings and lays her mass of

eggs on the bark where she emerges from her pupa
case. These caterpillars feed on all sorts of trees

except evergreens, but seem to be most destructive to

maple, elm and American linden. Two related caterpil-
lars have been imported from Europe into Massachu-
setts, the gypsy moth and brown-tail moth, and
although these are at present confined to that neigh-
borhood, they will undoubtedly become widespread
before many years have elapsed. The gipsy caterpil-
lars feed on many kinds of trees, preferring oaks; they
may be recognized by a double
line of round spots down the mid-
dle of the back, blue, followed by
red ones. Their life-cycle is like

that of the tussock moth, except
that there is only one generation
passing the winter as a mass of

woolly, dull ochre-yellow eggs at-

tached to the bark. The brown-
tail is a brownish caterpillar -with
white spots, passing the winter in

small woven silk nests containing
many caterpillars. The nests are
attached to the tips of the twigs
of infested trees. Orchard trees suffer most severely
from this species, although all sorts of broad-leaved
trees are attacked.

Another common caterpillar of very different habits
is the American tent-caterpillar, Malacosoma ameri-
cana. This is an inconspicuous brownish moth which
over-winters as a band-like mass of eggs placed around
twigs of cherry and a number of other trees. These
hatch in very early spring and the larvae spin silken

nests in small forks of the branches from which they
crawl out to feed upon the opening leaves. They mature

338. Cocoon of bag-
worm. ( x H)

339. Euvanessa antiopa.
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in early summer and the eggs are laid in midsummer for

the next season's brood.
The bag-worm, Thyridopterix ephemeryformis, is a

defoliator at times very destructive, although each
larva in his dependent bag does not have a wide range
of operations. Fig. 338. Hand-picking and arsenical

sprays are the remedies.
The caterpillars of the mourning cloak, Euvanessa

antiopa (Fig. 339), are a very common pest of elm and
other shade trees. They are black, coarsely spiny cat-

erpillars with red spots along
the back, and feed more
or leas in colonies, usually

defoliating single branches at

a time. The butterfly passes
the winter as an adult, ap-
pearing in very early spring,
and laying its eggs in May.
The caterpillars from these

eggs become full-grown be-
fore July, and the butterflies

of another generation appear
in July to lay eggs which will give rise to the hibernating
butterflies of the next winter.
A common saw-fly which occurs on willows is the

American saw-fly, Cimbex americana. The larvae are
much like the defoliating caterpillars of moths and
butterflies in appearance and feed in the same way,
destroying the entire leaf-tissue. The larvae are pale
green, with a blackish line down the back. When
mature, they descend to the base of the tree, where they
spin parchment-like brown cocoons in which to pass the
winter on the ground among fallen leaves. In the spring,
they transform and the adult saw-flies deposit their eggs
singly in slit-like cuts made into the tissue of the leaf.

Pine trees often suffer from the depredations of

saw-fly larva; of the genus Lophyrus which devour the

needles, near the bases of which they later spin their

small cocoons.

Many saw-fly larvae feed only on the leaf from one
side, leaving the epidermis of the other side intact.

Arsenical sprays for the destruction of such species
must be directed against the side of the leaves attacked,
usually the under surface.

Among defoliating beetle larvae, the imported elm-
leaf beetle, Galerucella luteola (Fig. 340), is probably
most important. This occurs only in the eastern
states but is gradually spreading into the middle West.
The small, yellow, two-striped adults live through the
winter and deposit their bright yellow eggs in small
masses on the under side of elm leaves in early spring.
These eggs hatch into black and reddish slugs which
feed on the under surface of the leaves, leaving only
the veins and upper epidermis. The leaves then dry up
and may fall off. The larvae,
now changed to a yellow color,
descend to the surface of the

ground to pupate and soon

emerge as a summer genera-
tion of beetles. There are

two or three annual broods,

according to the latitude.

B. Plant-lice and scale insects.

There are many kinds of

plant-lice (Fig. 341), but all

pass through very similar life-

cycles. In general, this is as

follows: the winter is passed
as a large shining elongate- beetle . Holes made by adults,
oval egg attached to a twig surface marks by ,arvae .

or branch. This gives rise

in the spiing to a soft-bodied wingless female aphid
that gives birth to living young aphids, which in turn

reproduce in the same way. These suck the juices from

leaves, petioles or tender twigs and thus sap the vital-

340. Larvae elm-leaf
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ity of the tree. In addition, the leaves may be dis-

figured by a sticky substance, known as honey-dew,
secreted by the insects. In the fall, both females and

winged males are produced and the female lays a single
winter egg. On account of their method of reproduc-
tion, plant-lice multiply very rapidly, especially in

damp seasons. Some species have a more complicated
life-cycle, producing winged individuals in the summer
which migrate to another food-plant, later to return

in the fall to the original one.

A few plant-lice living in colonies produce galls,

curled leaves, or other malformations on the leaves or

twigs of infested trees.

Scale insects exhibit a greater variety in their sea-

sonal history; some pass through a single generation
each year, while others multiply more rapidly, passing
through a number of generations annually. The win-
ter is sometimes passed in the egg state, but more
commonly as a partly grown insect.

One of the commonest and most destructive scales is

the oyster-shell scale, Lepidosaphes ulmi. This occurs
on the thin bark of a great variety of trees, appearing
as a very small, elongate, flattened body, pointed at one
end and rounded at the other, with the upper surface
more or less distinctly ridged in a transverse direction.

There is a single

generation an-

nually, the fe-

males maturing
in late summer
and depositing
a mass of eggs
which remains

- - beneath the
341. Woolly aphis on alnus. \ scale through

thewinter,hatch-
ing in the spring and producing full-grown insects by
midsummer. Sometimes this species is so abundant
that the smaller branches appear as if covered by a
gray incrustation.

The San Jos scale, Aspidiotus pemiciosus, is another

important scale, which has been introduced into many
parts of the United States. It is very destructive,

primarily to certain orchard trees, but injures many
thin-barked shade trees as well. The scale is very small,
round in the female and oval in the male, with a minute

nipple-shaped projection near its center. The females
do not lay their eggs till the young insects are ready to

hatch, so that they practically produce living young.
These develop rapidly, five or six broods maturing each

season, of which the last hibernates in the half-grown
condition. In mass, the scales form a gray, granular
crust, covering the branches and twigs.

In some parts of the country, maples grown for shade
trees suffer great injury by the cottony maple scale,
Pulmnaria innumerabilis. This scale is most conspicu-
ous on the twigs in early summer, at which time the
females are depositing their eggs. It then bears a tuft

of fluffy waxen substance resembling a bit of white
cotton. The young scales appear soon after, when they
migrate to the leaves and feed till early fall before

returning to the twigs, where they finally pass the
winter in a half-grown condition.

Practically all sorts of trees suffer at times from scale

insects, of which there are many kinds. The common
forms are divisible into two groups, the soft scales and
armored scales. The former are soft and convex like

the cottony maple scale, in which the "scale" is the back
of the insect itself; the latter are usually smaller, like

the San Jos6 scale, in which the "scale is a separate
waxen cover secreted by the insect.

c. Bark-beetles.

These insects are small black or brown beetles that
live in the larval stages beneath the bark, feeding on
the inner bark and cambium, and all have very similar

342. Flat-headed borer.

(Natural size.)

habits. The parent beetle enters the bark through a
small hole about the size of a pencil-lead, and excavates
a single primary or egg-gallery through the cambium,
usually grooving the sapwood. This tunnel varies from
one to several inches in

length, and along its

sides the female cuts out
little pockets, in each of

which an egg is laid. On
hatching from the eggs,
the larva? excavate in-

dividual mines usually more or less perpendicular to
the egg-gallery. When full grown, the white legless
grub-like larva pupate in cells excavated in the bark,
from which the beetles emerge by chewing out a circu-
lar tunnel to the surface. Trees from which beetles
have emerged appear as though the bark had received a
charge of buck-shot, from the presence of the small cir-

cular emergence holes. Some forms, like the genus Den-
roctonus, attack fine healthy coniferous trees and kill

much valuable timber, but shade trees are more com-
monly attacked by the species that live in the bark of
deciduous trees, more particularly those that are in

a sickly condition.
A common form is the hickory bark-beetle, Eccop-

logaster quadrispinosa, that attacks hickories. The
beetles appear in June and July, to excavate the pri-

mary galleries which extend vertically for an inch or two.

Forty or fifty eggs are placed in notches on the sides and
the larvae bore out at right angles, thus girdling the
cambium and weakening or killing the branch. This

species undergoes only one generation annually, although
some others pass through two or more each season.
There are many other kinds, all scarring the bark or
surface of the wood in a similar way.

D. Wood-borers.

The larvae of many beetles and moths, and of a few
wasp-like insects, injure trees by excavating their food-
burrows through the solid wood.

Birches, grown for shade or ornamental trees, often
suffer great injury from the presence of a flat-headed

borer, the bronze birch-borer, Agrilus anxius. The
small elongate bronze-green beetles appear in May or
June and deposit their eggs on the branches, at first

near the crown of the tree. The larvae penetrate the
bark, beneath which they cut irregular flattened gal-
leries till grown, when they cut out cells in the wood in
which to pass the winter before emerging in the spring.
The upper parts of the tree suffer first and begin to die,
and the following year the larvae appear nearer to the
ground. Chestnut is attacked by Agrilus bilineatus, the
two-lined chestnut-borer.
Most other kinds of trees suffer similar injury from

related beetles, many of which multiply also in dead
trees and stumps.
Another flat-headed borer, the larger flat-headed

pine-borer, Chalcophora virginiensis (Figs. 342, 343),
extends its flattened burrows deep into the wood of the
tree, a method of feeding exhibited by many borers of
this group attacking deciduous trees also. The larvae

grow to a length of 2 inches before

cutting out their transformation ceus
in the bark.

Round-headed borers are similar in

habits, but belong to another family
of beetles in which the larvae are less

distinctly flattened near the head
and excavate more nearly cylindrical
burrows.
One of our commonest species is the

locust-borer, Cyllene robinise, which
attacks yellow locust trees. The
elongate medium-sized black beet-

les, with brilliant yellow markings,
appear in the early fall to deposit (Natural size.)

343. Chalcophora
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their eggs on the bark of the trees. The eggs soon hatch
into larvae which feed for a time and then over-winter
in a small cell beneath the bark. Next year they bore

through the living wood and transform in August to

beetles. This species can destroy
healthy locust trees rapidly and is

a very serious pest wherever the
tree is grown. All infested trees

should be pruned or felled and
burned to destroy the larvae, in

the fall or winter. Sugar maples
suffer from a similar insect, as do

practically all sorts of trees.

White pine trees are commonly
deformed by the larvae of the

white-pine weevil which feed ex-

clusively beneath the bark of the
terminal shoots of young trees of

this species. (Fig. 344.)
The carpenter moth, Prionoxys-

tus robinix, is a large common
mottled gray insect with pale
yellow black-headed and black-

speckled larvae 2 inches in length,
that bore in the branches of many

kinds of trees. Oak suffers most, but maple, ash, locust,
willow and cottonwood are often infested. The moth
lays its eggs on the bark late in the summer, and for

two or three seasons the larvss feed on the wood, cut-

ting large circular burrows. They transform in the

burrow, the pupa working its way partly through the
bark for the eclosion of the moth. The brown pupa-
case may then remain projecting from the mouth of

the burrow for some time. A related European insect,
the leopard moth, Zeuzera pyrina, has recently become
abundant along the northern Atlantic coast region,

attacking elm and all sorts of other trees and shrubs.

It feeds in the same way and bids fair to become
one of our worst shade-tree pests. The larvae of

many other moths injure trees in a more or less

similar way.
The pigeon horn-tail is a large cylindrical yellow-

brown and black insect with grub-like larvae that bore

344. Injury to tip of

white pine sapling by
white-pine weevil. ( Xi)

345. Phylloxera galls on chestnut. ( X H)

in elm, maple, and other trees. The females insert

their eggs deep into the tree by means of a needle-like

ovipositor. They frequently fail to extricate the ovi-

positor and may be seen dead, but still attached to the
tree trunks.

E. Leaf-miners.

Small larvae belonging to several orders of insects

live as miners in leaves, the most abundant forms often

greatly disfiguring the foliage of affected trees.

Deciduous trees of all sorts are affected by the leaf-

mining larva; of various small moths, but it is very diffi-

cult to distinguish the different species without minute
study. Oaks are particularly susceptible and are com-
monly disfigured by the sinuous or irregularly rounded
mines that appear as pale streaks or blotches. Even
pines suffer from such larvae, which enter a needle and
eat out the tissue, causing the tip to dry and become
yellow. Occasionally insect larvae cause malformations

or swellings of the leaves or twigs, known as galls.

(Figs. 345, 346.)
Yellow locust suffers from a leaf-mining beetle larva,

Odontota dorsalis, that eats out almost all of the leaf

parenchyma, causing the leaves to dry and shrivel.

Related species affect oak and basswood. Members of

another family, belonging to the genus Brachys, also

mine in leaves of oak, chestnut, and so forth.

One leaf-mining saw-fly is of considerable importance,
Kaliofenusa ulmi, the larva; of which eat out the paren-
chyma of elm leaves between the lateral veins, causing
them to assume a seared appearance in spots (Fig.

347). Another closely related species mines in the
leaves of the hawthorn (Cratffigus). The latter may
be satisfactorily killed by a spray of tobacco-water,
but the species on elm is more
resistant. The larvae of these

species
enter the ground later in

the summer to spin their cocoons.

C. T. BRUES.

346. Mite-galls on maple. ( X H)
347. Leaf-miners' galler-

ies in elm.

Some types of tree diseases.

Disease in plants is the result of any derangement in

the normal form, structure or physiology of the organ-
ism. The disease condition becomes manifest by differ-

ent symptoms, according to the nature of the disorder.

Such symptoms as stag-head, cankers, leaf-spots,
witches' brooms, and so on, are examples of the effect

produced in the tree by some disease-producing agent or
combination of agents. The variety of functional dis-

orders alone that may arise in trees is large. Such
causes as insufficient or excessive soil water, mal-

nutrition, excessive heat or cold, or rapid variations

in temperature are capable of producing effects called

physiological diseases. On the other hand are those
diseases that are produced by the activities of para-
sites, such as certain of the fungi, and bacteria. Accu-

rately to place anew or little-known disease in one of these

two classes is often difficult for the expert, even after

much study. There is relatively less known concerning
the physiological diseases of trees than of those caused

by parasites, not because of their less importance so

much as of the difficulty of studying them. It is to be

deplored that the diseases of forest, shade and ornamen-
tal trees have not received their due share of study and

investigation by pathologists.

How fungi cause diseases of trees.

The fungi consist of a group of plants that do not

contain chlorophyll, upon which all green plants depend
for the synthesis of carbohydrates. Consequently, not

being able to manufacture their own food, the fungi
must secure it from their environment, by dissolving
and utilizing organic materials from dead or living

plant or animal bodies. By far the vast majority,

luckily, belong to the class of scavengers which attack

dead organic material and utilize it for food. These
forms are cajled saprophytes.

Other species of the

fungi attack living plants and, through their activities,

produce the disorders that are termed diseases. These
are known as parasites or pathogens.
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In brief, the general action of the fungi that cause

tree diseases is as follows: The fungus exists in two

stages, the vegetative and the fruiting. The vegetative

stage consists of a mycelium, which is an aggregate of

long much-branched microscopic threads of fungous
cells. This mycelium penetrates and grows in the body
of the tree, extracting nutriment from it by dissolving

the different structures it can utilize. In this process
the tissues of the tree are destroyed and the fungus
obtains food for its further development. In time,
after sufficient food has been stored in the mycelium,
the fungus forms its fruiting bodies. In the case of the

larger number of the heait- and sap-wood rots, this

fruit body consists of a shelf-like or toadstool-like

structure on the exterior of the tree. In these fruiting
structures are borne millions of microscopic spores or
seeds of the fungus, which are distributed largely by
the wind. If by chance one of these spores finds lodg-
nient on an exposed wound in the bark of a tree which
it is capable of infecting, it will under proper condi-

tions germinate, producing a mycelium that will

penetrate the tissues of the new host.

Seedling diseases.

The young seedlings in the nursery beds are often

attacked by certain soil organisms that cause a decay
of the stem at the surface of the ground, allowing the

plant to wilt and fall over. This type of disease is called

"damping off;" in many cases it is caused by the

fungus Pythium de Baryanum. This disease is largely
induced by very moist soils, a moist atmosphere, high
temperature, and little ventilation. By growing seed-

lings in light sandy soils, well watered but not exces-

sively, and by aerating the beds well to reduce the

humidity of the atmosphere around the plants, this

trouble is practically avoided. Soils in which it has
once occurred should be abandoned, however. In

greenhouses in which this disease is often troublesome
and the precautionary measures mentioned above
difficult to maintain it may be necessary to sterilize

the soil with formaldehyde or by steam neat immedi-

ately before sowing the seed.

Leaf diseases.

Very little serious damage is caused by most leaf

diseases of trees other than the unsightly appearance
produced. There are a few leaf diseases, however,
that are of more or less importance in the United
States. Conspicuous among these is the anthracnose
disease of oak and sycamore leaves, caused by the

fungus Gnomonia veneta. Throughout northeastern
United States in recent years the plane-tree (Platanus

occidenlalis) has been
almost universally af-

fected and the trees

often completely defoli-

ated before the first of

July. Early in the sea-

son the disease becomes
manifest by the pro-
duction of rapidly en-

larging brown blotches
which are usually pro-
duced along the veins
of the leaf. If examined

closely, the numerous

spore clusters can be
seen. These clusters are

-mposed of innumer-
able microscopic con-

idia which serve for the dissemination of the fungus.
The twigs are commonly affected also and on these, as
well as the fallen leaves, the fungus winters over. The
same fungus produces a similar disease on oaks, especi-
ally the white oak, and is often epidemic in certain

regions. As a measure of prevention, all fallen leaves
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and twigs from diseased trees should be carefully col-

lected and burned. All diseased twigs should be pruned
off and burned. If desirable, the trees may be sprayed
with standard bordeaux mixture from the time the
leaves begin to unfold, at periods of two or three weeks,
until the first of July.
The tar-spot disease of the maple

caused by Rhytisma acerinum is a con-

spicuous disease but seldom causes
serious damage to the tree. Fig. 348.
The diseased spots appear as blotches
of tar on the upper surface of the
leaves. Burning the diseased leaves

will materially lessen the chances of

attack the coming year since the

pathogen winters in them.

Maple trees, at least in the north-
eastern states, have suffered during
the past few summers from a physio-
logical trouble called leaf-scorch. The
leaves of one side or the whole of the
tree turn brown between the veins and
finally dry up. This disease has been
ascribed to over-transpiration of the
leaf-tissues at a time of year when the
roots cannot furnish enough water to

the tree to compensate the loss. Thus
the leaf-cells are killed by desiccation

and the brown blotches appear. It is

advised that artificial watering during
hot, dry weather will materially lessen

the severity of the trouble, especially
under city conditional.

Canker diseases.

A diseased condition of the limbs 349. Canker
or trunk of a tree that results in the disease of the

death of an area of the bark is termed chestnut pro-

a canker. These cankered areas may duced by the

i "ji i i j j j.i_ tungus, linQOihiii
be either sunken or enlarged, and the

parasitica The
terms necrotic and hypertrophy cank- conidial tendrils

ers are used respectively to designate are produced
these characters. Not all cankers are *rom the numer-

produced by parasitic organisms ;
some "s r u

? * u *'* s

are the result of malnutrition, winter bark
"

injury, sun-scorch, insects, and the like.

By far the worst epidemic disease of trees in America
is the chestnut-canker now prevalent in many of the
eastern states. In all, a total loss of 825,000,000 has
beep ascribed to this disease between the time it was
first noticed, in 1904, on Long Island, and the year
1912. The cankers produced on the chestnut are
caused by the fungus Endothia parasitica. Fig. 349.
At present, the question of the origin of this disease in

the United States is undetermined. The fungus works
rapidly in the bark and sap-wood, killing the tissues.

Fruiting bodies of two types are formed on the dis-

eased bark, a conidial stage that appears as long
yellow tendrils of gelatinous matter and the reddish

yellow to dark brown cushion-like stromata that contain
the ascospores. These latter spores are ejected in large
numbers at every rainy period throughout the spring,

summer, and fall and are carried by the wind, readily
causing new infections. On the individual tree, the

fungus is rapidly spread by the washing down of the
conidia into wounds in the bark. The cankered areas
soon cause the death of the parts above by girdling
the limb and, in most cases, complete death of the tree

follows in two or three years. The state of Pennsyl-
vania has taken steps to eradicate this disease by seeking
out diseased trees and compelling owners to cut aU
affected trees in the western half of the state. The
extremely virulent nature of the disease, however, has
led more conservative pathologists to question the

advisability of expending large sums of money with so

slight a chance of ultimate or complete success. The
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350. Stem of white pine tree attacked by
the white pine blister-rust fungus, Cronartium
ribicola. The fruiting stage is here shown in

the process of rupturing the bark.

problem of saving individual trees in affected regions
has not been solved. The very nature of the disease

precludes spraying, and tree surgery methods have not

given anything more than temporary success. Incipient
cankers are so difficult to locate and, by producing conidia

when only three

or four weeks

old, serve to

spread the fun-

gus so rapidly
over the tree that
human efforts so
far have failed.

Rust diseases.

The most de-

structive and
important rust

diseases of trees

are those caused

by different spe-
cies of the Peri-

dermiums on
coniferous trees.

These rust fungi
attack the nee-

dles, twigs, or
limbs of conifer-

ous trees, often

producing de-

foliation or com-

plete death of

the tree. Notable among these diseases is the white-pine
blister-rust caused by the Peridermium stage of the

fungus Cronartium ribicola (Fig. 350) which has its Cro-
nartium stage on species of currants and gooseberries.
The fungus is not native to this country but has recently
been imported from Europe. In Europe the disease has

practically exterminated the white pine (Pinus Strobus)
in many localities, and in this country the danger of

a similar destruction of this species is now being faced,
if the fungus acts with the same virulence as in its

native environment. In 1912 the Federal Board of

Horticulture placed a quarantine on most of the coun-
tries of Europe, which prevents anyone bringing white

pine trees from the-se countries into the United States.

The fungus attacks white pine from one to twenty
years old, the mycelium growing in the bark and usu-

ally producing a swelling.
The orange - yellow fru iting
bodies burst through the bark
in one to five years after in-

fection. The spores from the

pine can affect the gooseberry
or currant leaves only. On
these hosts other kinds of

spores are borne in the fall

which can infect the white

pine only and thus the yearly

cycle is completed. The black
currant (Ribes nigrum) is by
far the most virulently af-

fected in this country, and it

is advised that
plants

of this

species are therefore ex-

tremely dangerous to the

white pine industry and their

culture should be discouraged.

By keeping currants and
gooseberries at least 500 feet

away from white pines, a

partial safeguard is provided
against the passing of the

toe, Arceuthobium pusil-
fu"gus f

f
m

,

one h st * ti

lum, causing witches' other. All plants affected by
brooms. this fungus should be imme-

diately destroyed. Consult Bureau of Plant Industry,
U. S. Dept. of Agric., Bulletin 206 for further details.

Witches' broom diseases.

Excessive branching at any point on a limb, forming
a compact cluster of short stubby branches, is often
caused by numerous agents, both insect and fungus,
as well as by the mistletoes. In the South, especially,
trees of many species are disfigured by these witches
brooms caused by the American mistletoe, Phoraden-
dron flavescens and related forms. In the northern states

the dwarf mistletoe, Arceuthobium pusillum (Fig. 351)
causes similar brooms on the black spruce (Picea

Mariana). Witches' brooms on red cedar (Juniperus
virginiana) ere caused by the rust Gymnosporangium
nidus-avis.

Root diseases.

The principal root disease of trees that is widely dis-

tributed throughout the United States is that caused

by the mushroom Armillaria mellea. Fig. 352. The
mycelium of this fungus grows in the soil on decaying
wood as a saprophyte, but can also become parasitic,

killing trees over large areas. Almost any of our indig-
enous trees may be affected

with this disease. Fruit trees

often suffer in certain re-

gions. The mycelium pene-
trates the roots and grows in

the bark and wood, working
up into the base of the tree.

The destruction of the root-

system is so rapid, however,
that two or three years after

infection the tree often dies,

before the fungus has spread
any great distance up the
trunk. In the older decayed
parts of the
root and in the

soil, the myce-
lium is aggre-
gated into long
black, flat-

tened strands
called "rhizo-

morphs," or

more com-
monly termed,
"shoe-strings."
In the case

of conifer-
ous trees, an
abundant exu-
date of resin-

ous sap occurs

at the base of

affected trees,

which forms
the surrounding soil into a cake. The disease may be

recognized by the gradual yellowing of the foliage,

decay of the rooks, presence of the "shoe-strings" in

the soil, and the appearance of the honey-yellow mush-
rooms around the base of the tree. No practical method
of treatment is known. Diseased trees and the mush-
rooms should be destroyed.
Other soil organisms may enter through wounds in

roots and cause diseases. Such a disease may, after

becoming established in the roots, continue to spread up
the trunk. Thus wounded root-systems are as danger-

ous a source of infection as wounded branches. Roots

often suffer from winter injury largely because the wood

ripens from the top of the tree downward, and when
severe conditions are undergone early in the winter

before the new wood of the roots has ripened, it is

killed.

352. Base of young white pine tree attacked

by Armillaria mellea. Note the cake of earth

around the tree due to the ezudate of resin, also

the white mycelium felts within the bark and

the enlarged resin vesicles induced by the

fungus. The slender strands clinging to the cake

of earth are the "shoe strings."
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Heart-rot diseases.

Most of the wood-rotting fungi belong to a class

known as the wound parasites. By far the most univer-

sally distributed and destructive of these is the shelf

fungus, Fames igniarius (Figs. 353, 354) ,
which causes the

white heart-rot of deciduous trees. Infection may occur

in any part of the tree where wood is exposed. The my-
celium, by dissolving the lignin of the woody elements,

first causes a brown decay that is later succeeded by a

whitish decomposition, at which stage very little of

the original woody structures is left. This decom-

position of the heartwood takes place rapidly and

often the tree is blown over. The fruiting bodies of this

fungus are produced usually at the point of infection.

They consist of large hoof-shaped bodies, carbonaceous

and rough on the upper surface, and brown beneath.

The under surface is full of small holes which are the

openings of long vertical tubes, on the inner surface of

which the spores are borne. These spores sift out of

the tubes and are distributed by the wind.

Another fungus commonly met with, and acting

similarly, is Fames fomentarius. This is also at times

a wound parasite but works mostly in the sapwood
first and later spreads into the heartwood. A yel-

lowish white, soft decay is produced. Large sheets of a

chamois-skin-like character are often found in trees

rotted by this fungus. These sheets are compact masses

of the mycelium which have filled up the long cracks

produced by the shrinking of the diseased wood. The

sporophores are essentially different from those of F.

igniarius, being light gray and smooth on top and light

gray-brown beneath, with relatively large pores. Nu-
merous other shelf fungi occur as wound parasites and
do more or less damage where the bark, when wounded,
was not protected until the natural callus could form.

Some of the fungi which are wound parasites of living

trees continue a saprophytic life in structural timbers,

causing their ultimate destruction.

Winter injury, sun-scald and drought

Many misconceptions are prevalent concerning the

real effect of freezing and sun-scald on trees. The

injury by freezing in trees is due to the action of low

temperature upon the water in the cells of the tree or

to the tension pressures induced. As the temperature

appi caches freezing, the water in the cell begins to pass
out into the intercellular spaces and there accumulates.

The lower the temperature goes, the more water is

extracted from the cell and stored in the intercellular

spaces as ice crystals. When a certain temperature is

reached, the amount of water withdrawn is such that

the living elements of the cell can no longer survive, and
are killed. This specific minimum temperature varies

for different species of trees, accounting for the diffei ence

in susceptibility to winter injury. The living tissues

of the tree constitute the bark and sapwood, and when
areas of these tissues are killed, serious damage is done to

the tree. Either enough damage is done to the roots,

trunks, or twigs to cause ultimate death the coming
summer, or the areas that were killed serve as infection

courts for the various wound parasites like the heart-

rot or sap-rot fungi. In the case of sun-scald, the action

is exactly similar, with the exception that the water is

removed from one side of the tree by excessive heat

during the growing season, instead of by freezing. The
cracking and splitting of the bark of trees may be due
to the tension pressure set up in the bark by the con-

tracting of the woody cylinder in circumference during

periods of low temperature.
Norway maple trees planted for shade are especially

susceptible to sun-scald because they are grown close

together in the nursery to a large size and then, when

planted out, they are often injured by the hot sun.

Care should be taken not to attempt to grow trees

farther north than their natural range, which is an

indication of their ability to withstand the minimum

temperatures.
Trees suffer in dry seasons from drought. Water

is transpired from the leaves of a large tree, in great

quantities. The hotter and dryer the atmosphere, the

more water is transpired. Thus it happens that during
continued droughts there is not sufficient soil-water

present for the roots to supply the requisite quantity
to compensate for this large loss, and the leaves are

killed by dessication. Dead tops or stag-head ultimately

result in cases in which such conditions continue year
after year. Artificial watering in such cases will relieve

this condition and largely prevent the trouble.

Excessively wet soil will also act in a similar way.
Tree roots in saturated soil are unable to take up water

because they are suffocated by the lack of oxyeen.
Hence the tops suffer as from drought.

Smoke and gas injury.

In manufacturing districts in which large quantities

of smoke are produced, extensive injuries to trees as

well as other vegetation often result. The injurious

property of the smoke is mainly due to the sulfur

353. Sporophore of Fomes igniarius var. nip;ricans. Spore-

bearing surface shown by the lighter color.

dioxid that it contains. This gas, when dissolved

in the cell-sap of the leaf or the soil-water, produces
sulfuric acid, which is poisonous to the tree.

The roots of trees are also injured by escaping sewer-

gas or illuminating gas, which either poisons or suffo-

cates the roots. Trees killed by escaping gas in the soil

usually shed their outer bark in large patches near the

base, the inner bark remaining tighly appressed to the

tree.

Trees that come into contact with electric wires are

injured in proportion to the strength of the current and
the duration of the contact. Often trees are killed in

cities from this cause.

Gases arising from recently laid creosoted paving-
blocks or macadam bound with tar often cause defoli-

ation of nearby trees, by the poisoning of the cell-

contents of the leaves.

Sanitary measures for the prevention of diseases.

(1) As a first means of preventing disease in trees,

one should buy clean stock from nurseries regularly

inspected by state agents. Stock should be bought from
nurseries in this country, owing to the great danger of

importing diseases which might become epidemic. (2)

In addition, one should use his influence in getting his

neighbors to eradicate diseased trees and diseased parts
of trees. Clean stock grown in a well-cared-for neigh-
borhood is the problem half solved. (3) The litter of

leaves or twigs under a diseased tree should be collected
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each fall and carefully burned in order to prevent the

wintering over of harmful fungi. (4) Care should be
taken that all wounds made in pruning or by accident
be immediately treated with some waterproof adhesive
to prevent infection by wound parasites. In the absence
of anything like accurate knowledge concerning better

preparations, coal or gas tar and lead paint are to be
recommended. The tar will last longer than the paint.
The whole idea of wound-protection is to bridge over
the time lapsing between the injury and the natural

healing of the wound by the callus. Wounds previously
treated should be gone over at least once a year and a
new coating applied if necessary.

Prevention of leaf diseases.

Although the most of the damage done by leaf dis-

eases is mainly to the appearance and not to the life of
the tree, it may even be desirable to prevent the un-

sightly appearance of leaf-spot or other diseases of that
nature. If, after the

sanitary methods de-
scribed above fail to
control the disease, it is

desired to spray, this can
be done at some little

expense if the trees are
not too large. Bordeaux
mixture, full strength or
half strength, applied
three or four times after

the leaves begin to

show, at intervals of

about three weeks, will

probably tend to lessen
354. Cross-section of maple limb infection in most cases,

affected by Fomes igniarius. Note Spray mixtures should
that the frost crack was possibly the

J,e applied a few hours
infection court. A young sporophore ,{,, to epnpral ra j n
is shown just emerging at the top

18
,V

g
,

ra
,

of the picture. ( x H) periods, the advance of

which can be predicted

by observing the government weather maps. General
directions about spray mixtures and spraying machinery
is now attainable from almost any one of the State

Agricultural Experiment Stations.

Treatment of diseased trees.

When the woody part of the tree is the diseased

area, tree-surgery methods must be used. Badly dis-

eased limbs and twigs should be pruned off flush. Never
leave a stub. Wounds so made should immediately
be coated with a waterproofing. Decayed parts of

larger limbs or trunks should be carefully dug out with
a gouge and mallet, being sure to remove far back
on all sides of the cavity into apparently healthy wood.
The growing mycelium of the fungus is advancing some
distance beyond the decayed area, in what appears
as healthy tissue, and must be removed to effect a
stoppage of the decay. Cavities thus made may be
filled with concrete or left open, provided, in either case

however, that the entire surface exposed is carefully

painted with a waterproofing paint or tar. Diseased
roots may be treated in the same way. At the

present time no method of treating diseased trees

internally is known. The ideas of quacks who may
advance such treatments should be doubted, for in the

majority of cases such treatments will prove to be harm-
ful. The matter of chemeotherapy for the cure of tree

diseases is not without hopeful outlook, but much care-

ful investigation by experts must be forthcoming before
such methods can be evolved. \y jj RANKIN.

Choice of trees for special purposes.

The following lists include trees of proved hardiness
and are not intended to be complete but merely sugges-
tive, and chiefly for the northeastern United States and
Canada.

1. TREES WITH SHOWY FLOWERS.

A. Blooming in early spring before or with the
leaves.

Acer rubrum (fls. blood-red).

Amejanchier canadensis (fls. white).
Cercis canadensis (fls. rosy pink).
Cornus florida (fls. white, also pink).
Cornus mas (fls. yellow).
Magnolia denudata (fls. white).
Magnolia Soulangeana (fls. white to purple).
Prunus americana and other plums (fls. white).
Prunus Avium and other cherries (fls. white).
Prunus Davidiana (fls. pink, also white, the earliest of all

Prunus).
Prunus pendula (fls. pinkish, branches pendulous).
Prunus Sargentii (fls. light pink).
Prunus serrulata (fls. white to pink).
Pyrus baccata and other species (fls. white to pink).
Salix (staminate plants with yellow catkins).

AA. Blooming late in spring after the leaves.

^Eseulus Hippocastanum and other species (fls. white or
red).

Catalpa speciosa (fls. white).
Cladrastis lutea (fls. white).
Cornus kousa (fls. white).
Cratfegus (fls. white).
Fraxinus Ornus (fls. white).
Laburnum (fls. yellow).
Magnolia hypoleuca (fls. white).

Pterpstyrax (fls. white).
Robinia (fls. white or light pink).
Syringa vulgaris (fls. white to purple).
Tamarix parviflora (pink).

AAA. Blooming in summer and autumn.
Aralia chinensis and A. spinosa (fls. Aug. and Sept.).
Castanea dentata (fls. white; July).
Gordonia pubescens (fls. white; Sept., Oct.).
Kcelreuteria paniculata (fls. yellow; July, Aug.).
Oxydendrum arboreum (fls. white; July, Aug.).
Rhus semialata (fls. white; Aug., Sept.).
Robinia neomexicana (fls. light pink; Aug.).
Sophora japonica (fls. white; Aug.).
Syringa japonica (fls. white; July).
Tamarix gallica (fls. pink; Aug., Sept., if severely cut

back).

2. TREES WITH SHOWY FRUITS.
Acer pseudoplatanus var. erythrocarpa (fr. bright red).
Acer rubrum (fr. bright red in May and June).
Ailanthus altissima var. erythrocarpa (fr. red).
Cornus florida (fr. scarlet).

Cotinus coggygria (ample feathery panicles.)

Crattegus mollis and others (fr. scarlet or red).

Hippophae rhamnoides (fr. yellow).
Ilex opaca (fr. red).

Magnolia hypoleuca (fr. scarlet).

Magnolia tripetala (fr. pink).
Pyrus baccata and allied species (fr. yellow or scarlet).
Rhus typhina (fr. scarlet).
Sassafras (fr. dark blue with red stems).
Sorbus americana and aucuparia (fr. red).
Taxus baccata (fr. scarlet).

3. TREES VALUED FOR FOLIAGE EFFECTS.
Section 5, Evergreens, next page.)

A. With colored foliage.

(See also

Acer Negundo var. argenteo-variegatum (the most effec-

tive of hardy variegated trees.)
Acer Negundo var. aureo-marginatum (Ivs. yellow).
Acer palmatum var. atropurpureum (Ivs. purple).
Acer platanoides var. Reitenbachii (Ivs. becoming dark

red in summer).
Acer platanoides var. Schwedleri (Ivs. bright red in

spring).
Acer pseudoplatanus var. Worleei (Ivs. yellowish).
Betula alba var. purpurea (Ivs. purple).
Fagus sylvatica var. purpurea (Ivs. purple).
Populus alba var. nivea (Ivs. white beneath).
Populus deltoides var. aurea (one of the best yellow-

leaved trees).

Quercus pcdunculata var. atropurpurea (Ivs. purplish).

Quercus pedunculata var. Concordia (Ivs. yellowish).
Salix alba var. argentea (Ivs. silvery white).
Tilia tomentosa (Ivs. white beneath).
Uimus campestris var. argenteo-variegata (Ivs. whitish).

AA. With large, bold foliage.

Acanthopanax ricinifolium. Catalpa speciosa.
Acer insigne. Magnolia macrophylla.
Acer macrophyllum. Magnolia tripetala.
Aralia chinensis and A. spinosa. Paulownia tomentosa.
Asimina triloba. Quercus dentata.
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TREES VALUED FOB FOLIAGE EFFECTS, continued.

AAA. With small, narrow, or finely cut foliage.

Acer palmatum var. dissectum.
Acer platanoides var. Lorbergii.
Acer saccharinum var. Wieri.

AInus glutinosa var. imperials.
Betula pendula var. dalecarlica.

Elffiagnus angustifolia.

Fagus sylvatica var. asplenifolia,

Gleditsia triacanthos.

Gymnocladus canadensis.

Hippopha rhamnoides.

Juglans regia var. laciniata.

Quercus pedunculata var. tilicifolia.

Salix nigra.
Sambueus nigra var. laciniata.

Tamarix gallica, etc.

Taxodium distichum.

4. TREES WITH BRILLIANT AUTUMNAL TINTS.

Acer rubrum (scarlet).

Acer saccharum (scarlet and orange).
Cornus florida (scarlet).

Cercidiphyllum (yellow and
purple).

Cratcegus (mostly scarlet and orange).
Fraxinus araericana (yellow or violet-purple).

Liquidambar (scarlet).
Liriodendron (bright yellow).

Nyssa aylvatica (scarlet).

Oxydendrum arboreum.

Quercus alba (vinous purple).

Quercus coccinea, palustris (scarlet).

Rhus (mostly scarlet).

Sassafras (orange and scarlet).

5. EVERGREEN TREES.

A. Conifers.
Abies.

Chamsecyparis
Juniperus virginiana,
Picea.

Pinus.
Pseudotsuga.
Thuya.
Tsuga.

AA. Broad-leaved evergreens (only Ilex opaca and
Rhododendron hardy in the N.).

Ilex opaca.
Magnolia glauca (not

fully evergreen as far

north as it is hardy).
Magnolia grandiflora.

Persea carolinensis.

Prunus caroliniana,
Prunus lusitanica.

Quercus virginiana.
Rhododendron maximum.

6. DECIDUOUS TREES VALUED FOR THEIR WINTER
EFFECTS.

Acer Xegundo (branches light green).
Acer pennsylvanicum (striped bark).
Betula nigra (flaky reddish brown bark).
Betula papyracea (smooth, silvery white bark).

Crataegus viridis, C. nitida and other species (red fruit).

Fagxis sylvatica (keeps its dead leaves).

Gleditsia (large, flat pods).

Hippophae rhamnoides (yellow berries).

Liquidambar (corky branches).

Pyrus prunifolia (scarlet or yellow fruit).

Quercus alba, pedunculata and tinctona (keep their

leaves).

Quercus macrocarpa (corky branches).
Rhus typhina (scarlet fruit).

Salix vitellina (yellow branches).
Sorbus americana and S. aucuparia (scarlet fruit).

COLUMNAR OB NARROW PYRAMIDAL TREES, continued.

Populus nigra var. italica.

Quercus pedunculata var. pyramidalis.
Robinia pseudacacia var. pyramidalis.
Sorbus hybrida.
Taxodium distichum (especially var. imbricarium).
Taxus baccata var. fastigiata.

Thuya.
Ulmus campestria var. monumentalia.
Ulmus scabra var. fastigiata.

9. ROUND-HEADED TREES.
Acer platanoides var. globosum.
.Ksculus Hippocastanum var. umbraculifera.

Catalpa bignonioides var. nana.
Fraxinus excelsior var. globosa.
Morus alba var. nana.
Prunus Mahaleb var. globosa.
Robinia Pseudacacia var. umbraculifera.

Ulmus campestris var. gracilis.

Ulmus campestris var. umbraculifera.

10. WEEPING TREES.
Acer saccharinum var. Wieri.
Betula alba var. pendula.
CraMegus monogyna var. pendula.
Fagus sylvatica var. pendula.
Fraxinus excelsior var. pendula.
Fraxinus parvifolia var. pendula.
Gleditsia triacanthos var. pendula,
Prunus pendula.
Prunus serotina var. pendu'a.
Quercus pedunculata var. Dauvessei.
Salix babylonica.
Salix blanda.
Salix vitellina var. pendula.
Sophora japonica var. pendula.
Sorbus aucuparia var. pendula.
Tilia petiolaris.
Ulmus scabra var. pendula.

11. CITY TREES. (See also No. 12.)

Ailanthus altissima (pistillate tree).

Carpinus.
Celtis occidentalis.

Cratsegus oxyacantha.
Fraxinus americana.
Fraxinus excelsior.

Ginkgo biloba.
Gleditsia triacanthos.
Platanus orientalis.

S St. itaHca }
<*"- -tUctod by borers).

Prunus serotina.
Robinia Pseudacacia (often attacked by borers).

Sophora japonica.
Tilia tomentpsa.
Tilia ulmifolia.

Ulmus americana.
Ulmus campestris.

12. SHADE AND AVENUE TREES.

Besides the trees enumerated under city trees, No. 11

(which are to be recommended as street trees in the

cities), the following trees are good avenue subjects:

7. VERY TALL TREES.
Gleditsia triacanthos.

Juglans nigra.
Liriodendron TuHpifera,

Pjcea excelsa.
Pinus strobus.
Platanus occidentalis.

Populus balsamifera.

Populus deltoides.

Quercus macrocarpa.
Quercus palustris.

Quercus rubra.

?uercus
velutina.

axodium distichum.
Ulmus americana.

Acer platanoides.
Acer rubrum.
Acer saccharinum.
Acer saccharum.
jEscuIus carnea.
jEsculus Hippocastanum.
Catalpa speciosa.
Liquidambar styraciflua.
Liriodendron Tulipifera.

Quercus alba.

Quercus coccinea.

Quercus imbricaria.

Quercus palustris.

Quercus phellos.

Quercus rubra.
Tilia americana,
Tilia dasystyla.
Tilia ulmifolia.

13. TREES FOR SEASIDE PLANTING.

8. COLUMNAR OR NARROW PYRAMIDAL TREES.

Abies (most species).
Acer saccharinum var. pyramidale.
Acer saccharum var. monumentale.
Betula pendula var. fastigiata.

Carpinus betulus var. fastigiata.

Cepnalotaxus Harringtonia var. koraiana.

Chamajcyparis Lawsoniana.

Chamsecyparis nutkaensis.

Juniperus communis var. suecica.

Juniperus virginiana (especially var. pyramidalis).
Liriodendron Tulipifera var. pyramidalis.
Picea (most species).

Populus alba var. Bolleana.

Ailanthus altissima.

Cratsegus oxyacantha.
Eleeagnus angustifolia.

HippophaS rhamnoides.

Juniperus virginiana.
Picea alba.
Pinus nigra.
Pinus sylvestris.

Populua deltoides var. caroli-

nensia.

Populus tremuloides.

Quercus rubra.
Salix alba.

Salix caprea.
Sassafras.
Tamarix.

14. TREES FOR DRY SITUATIONS AND DRY CLIMATES.
Pinus diyaricata.
Pinus rigida.
Pinus sylvestria.

Quercus coccinea.

Quercus Prinus.

Quercus rubra.

Quercus velutina.
Ulmus effusa.

Acer campestre.
Acer ginnala,
Alnus rugosa.
Betula pendula.
Cornus mas.
Elffiagnus angustifolia.
Fraxinus pubescens.
Phellodendron amurense.
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15. TREES FOB WET SOIL.

Acer rubrum.
Acer succharinum.
Alnus glutinosa.
Alnus maritime.
Betula alba.
Betula nigra.
Carya laciniosa.

Chamsecyparis thuyoides.
Nyssa sylvatica.
Picea alba.

Picea mariana.
Pinus rigida.

Populus (most species).
Quercua alba.

Quercus bicolor.

Quercua palustris.
Quercua phellos.
Salix (most species).
Taxodium diatichum.

ALFRED REHOER.

Choice of street trees for special regions

TREES FOR THE EASTERN PART OF THE CONTINENT.

Street trees for New England and northern New York.

URBAN.
Acer platanoides.
Platanus orientaUs.

Quercus rubra.
Tilia americana.
Ulmus americana.

SUBURBAN.
Acer rubrum.
Acer saccharum.
Fraxinua americana.
Platanus occidentalis.

Quercus alba.

Quercus palustria.

From New York City and Pennsylvania southward even

to Georgia along the mountains.

URBAN.
Acer platanoides.
Ginkgo biloba.
Platanua occidentalis.
Platanus orientalis.

Quercus coccinea.

Quercus palustris.
Quercua rubra.
Tilia americana.
Ulmua americana.

SUBURBAN.
Acer rubrum.
Acer saccharum.
Fraxinus americana.
Liquidambar styraciflua.
Liriodendron Tulipifera.
Quercus alba.

Quercus bicolor.

The coast region from Norfolk southward and along
the Gulf of Mexico, except southern Florida.

URBAN.

Liquidambar styraciflua.
Quercus laurifolia.

Quercua nigra.

Quercua phelloa.
Quercua virginiana.

North central states.

URBAN.
Celtia occidentalis.
Native oaks.
Tilia americana.
Ulmus americana.

SUBURBAN.

Magnolia acuminata.
Magnolia grandiflora.
Magnolia tripetala.

Nyssa sylvatica.

SUBURBAN.
Acer rubrum.
Acer saccharum.
Fraxinus americana.
Platanus occidentalis.

Add to the above list for points south of Cleveland,

Chicago and Omaha.

URBAN.
Acer ptatanoides.
Ginkgo biloba.
Platanus orientalis.

Quercus coccinea.

Quercus palustris.
Quercus rubra.

SUBURBAN.

Liquidambar styraciflua.
Liriodendron Tulipifera.
Platanus occidentalis.

Most points in northern Alabama, northern Missis-

sippi, southern Arkansas, Oklahoma, and part of Texas
back of the coast region are adapted to the trees of both
the northern list and the list for the south Atlantic

and Gulf coast regions. p. L. MULFOHD.

Ornamental trees for the middle and southern states.

Deciduous trees.

Acer saccharinum (A. dasycarpum) and A. Negundo,
the latter extensively used for street planting. Brous-
sonetia papyrifera, formerly planted along streets, but

objectionable because of the many suckers which they
produce, as is also B. Kazinoki. Cercis canadensis.

Valuable as an early spring-flowering tree. Celtis

Bungeana. One of the most distinct trees; an excellent

shade tree. Catalpa. Seldom planted South as an
ornamental tree, because of the repeated attacks of

caterpillars. The latter are frequently used for fish

bait. Cladrastis tinctoria. Very desirable as a flower-

ing lawn tree. Cornus florida. The white-flowering
species is among the most attractive of our early spring-
blooming trees and is largely used in landscape work.
The pink- and red-flowering forms are exceedingly
beautiful. Cratxgus. Taking into account the various
shapes, the foliage and the bright-colored fruit in fall

and winter, the best are: C. Phsenopyrum or Washington
thorn, C. arborescens, C. spathulata and C. sestivalis

or apple haw. Chilopsis saligna, known as C. lineai-is,
is one of the best for dry soils. The typical species pro-
duces lilac-colored flowers, but several forms have lately
been produced with flowers ranging from light lilac to

lilac-purple with yellow stripes inside. A pure white-

flowering form is very striking but is of more dwarf
habit. Diospyros virginiana. Sometimes planted for
shade or for its fruit. Adapts itself to nearly all soils.

There are many forms varying both in the foliage and
size and shape of fruit. Fagus grandifolia is frequently
used for street planting in sandy soils. The red-leaved
forms of the European species are of little value South,
the purple tint of the foliage fading to a dull green at
the approach of warm weather. Fraxinus acuminata
and r . pubescens. Both thrive best in rich soils and are

very desirable for street planting, being seldom attacked

by insects. Ginkgo or Salisburia is sometimes used
for avenues and street planting where a rigid pyramidal
tree is required. The foliage is one of its attractions,

being shaped like the maidenhair fern. Gleditsia
triacanlhos. The fertile tree is sometimes planted for
its large falcate pods, which are relished by many for

the saccharine acidulated pulp. The finely pinnate foli-

age is very ornamental. Halesia tetraptera. In the
middle sections of the South and in rich, dry soils it

grows to a small tree, but in the mountain districts in

rich soils along the water-courses, trees 40 to 50 feet

high are frequently found. Valuable for landscape
planting. Carya or Hicoria. The pecan is the best
southern nut tree and is very largely planted for its

nuts. It is often planted in avenues for its beauty.
Carya myristicseformis is scarce, but its foliage is more
attractive than that of any other species. Hovenia
dulcis. The foliage and the fleshy red peduncles in

autumn make it an excellent shade and ornamental
tree. Idesia polycarpa. A handsome tree when grown
in partial shade; the bark blisters in full sun. Jug-
lans. J . nigra is one of the most valuable ornamental
and economic trees and is extensively planted for

avenues. The Persian or English walnut and its many
forms are being more largely planted than of old, but
are often injured by late spring frosts following a warm
period during February. J. Sieboldiana is a very orna-
mental tree and very productive at an early age. J.

cinerea is suited only to the mountain regions of the
South. Kcelreuleria paniculata. Very desirable for its

pinnate foliage and panicles of yellow flowers, which
are succeeded by bladder-like fruits. Lagerstroemia
indica. The crape myrtle is one of the most character-
istic features of southern homes. It has become almost
naturalized South. If trained to a single stem, it will

form a tree 25 to 30 feet high; otherwise it affects the

bush form. It is conspicuous for its shining brown bark
and the profusion of its beautifully crimped and fringed

flowers, which are produced from April until August.
The colors vary from a pale to a dark pink, purplish

red, pure white and glowing crimson. No other flower-

ing tree can surpass it in beauty, and by a judicious
selection of the various colored flowers a grand effect

is produced in landscape work. Liriodendron Tulipif-
era. One of the most valuable and rapid-|crowing shade
and ornamental trees; thrives best in rich soil. Trees
taken from woods transplant badly. They should be

grown in nursery and occasionally transplanted until

sufficiently large for using in street planting. Liquid-
ambar. A most symmetrical shaped tree; adapts itself

to all soil; valuable for street planting. Some trees
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assume a deep purple or crimson tint in the foliage dur-

ing autumn, others a golden yellow. Magnolia. Of the
native deciduous species, M. acuminata is the most
desirable for street and avenue planting. All the spe-
cies are voracious feeders and thrive best in rich soils.

M. macrophylla, or umbrella magnolia, seldom grows
beyond 25 feet, but is conspicuous for the length and
size of its leaves. This tree is called umbrella tree

South, whereas this name applies to M. tripetala at the
North. M. Fraseri, ear-leaved magnolia or wahoo of

the western North Carolina mountaineers, is also a very
ornamental tree. M. Iripelala is objectionable in gar-
dens owing to the unpleasant odor of its flowers. Few
Chinese species, with the exception of M. hypoleuca,
attain the size of a tree. M . denudata and M. Soulange-
ana can be trained to a single stem and made to attain
a height of 25 feet. All the other varieties may be
classed as shrubs. The flowers are often injured by
late spring frosts. Melia Azedarach (Pride
of India, Chinaberry). Almost natural-
ized South. It is of very rapid
growth and begins to flower at an
early stage. The flowers are

delightfully fragrant, with
the perfume of the lilac.

Extensively planted for

shade trees. The um-
brella form, known as
Texas umbrella, as-

sumes a dense,
spreading head
with drooping
foliage. It is of

unique appear-
ance and can be
used with great
effect in land-

scape work.
Morus. M.rubra
is frequently
planted for shade;
it is valuable for

its wood, which is

of great durability
for posts. M. alba
is naturalized in

many sections. A form
of M. rubra discovered
in middle Georgia some
years ago and called the
Stubbs mulberry, from the

discoverer, produces enormous
crops of large, rich vinous iruit. This
and the Hicks and Downing varie-
ties are often planted for feeding poultry and hogs.
They should not be planted near dwellings, owing
to the dropping of the fruit. Nyssa sylvalica. Only
desirable in landscape work for the brilliant red
tint of its autumn foliage. Oxydendrum arbweum.
Desirable for its flowers and highly colored autumn
foliage. Parkinsonia aculeata. Retoma or horse
bean of southern Texas. A small tree with green
bark, feathery foliage and yellow flowers. Valuable for

shrubberies. Paulownia tomentosa. Rapid-growing.
Almost naturalized in some sections of the South. The
foliage in young trees is very large. Flowers pale violet,

very fragrant, in long panicles; they open before the
leaves appear. Peach. There are many ornamental
varieties which are exceedingly handsome while in

bloom, especially the double-flowering crimson, white
and pink; others are desirable for their peculiar growth,
as Pyramidalis, which is as erect as a Lombardy poplar.
Weeping, willow-leaved, and golden-leaved varieties are

interesting. Prunus. Hortulana or Chicasaw plums
are sometimes planted for ornament, though commonly
for fruit. P. virginiana is abundant everywhere but

355. Avenue of live oaks, Audubon Park,
New Orleans.

not valued owing to being usually infested with tent

caterpillars. Prunus Pissardii is the best purple-leaved
tree for the South, as it retains its color during sum-
mer. Pinckneya pubens. This very ornamental small
tree is seldom seen under cultivation, as it grows natu-

rally in wet and boggy soils. Pyrus coranaria. The
crab-apple, a small tree with very fragrant flowers in

spring, is excellent for shrubberies. Platanus occi-

dentalis. One of the most desirable trees for street

planting. Populus. The variety used most freely for

street planting is P. deUoides or P. monilifera, com-
monly known in the South as cottonwood. It is of rapid
growth and thrives in nearly all soils that are not too
arid. All southern nurserymen catalogue the Carolina

poplar, but the stock is not always true to name.

Pterocarya fraxinifolia, or Caucasian wing-fruited wal-

nut, is a very rapid-growing tree, with spreading
branches and pinnate foliage. Very ornamental when

covered with pendulous racemes of small

winged nuts
; which, however, are of no

economic value. Quercus. Nearly
all the species of the middle and

eastern states are found more
or less abundant in the

middle South, but the
most valuable purely
southern species are as
follows: Q. phellos,
or willow oak, with
lanceolate leaves;
Q. aquatica, or
water oak, with
leaves almost

perennial,oblong
and obtusely
lobed. Both are

largely planted
for streets and
shade, as they
grow very rapidly
and in almost any
soil. Q. falcala,

Q. laurifolia, Q.

phellos and Q.
Muhlenbergii are de-

sirable. Q. virgin-

iana, or live oak, is a
very large tree, seldom

exceeding 50 feet in height
but covering a large circum-

ference. It is native along
the seacoast and adapts itself to

inland sections, where it does not
attain the great size of the coast

region. There is no southern tree, except Magnolia
grandiflora, that is more admired, especially when
planted in avenues. Sapindus marginatus. The
globose yellow berries are retained during winter.
Berries when boiled produce a saponaceous fluid. Stil-

lingia sebifera. Naturalized on the coast of Georgia and
South Carolina. The acuminate rhomboidal leaves give
the tree a unique appearance. Requires rich soil and is

valuable in landscape work. Symplocos linctoria. Not
common. Should be available for shrubberies. Tilia

pubescens. A large tree occasionally found in rich soils

along the seacoast. Differs little in general from T.

americana, but seems to be better suited to the middle
South. Very desirable for street planting or shade.

Toxylon, or Madura, is naturalized in many sections of
the middle South. Grows to a height of 30 feet and the
fertile trees are very ornamental when laden with their

large, globular fruit. The wood is very lasting when
used for posts and takes a beautiful polish. Ulmus
americana is perhaps more largely planted for streets
and avenues than any other deciduous tree. Viburnum
prunifolium (black haw or possum haw). In very rich
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soils sometimes attains a height of 15 to 20 feet. The
dark blue berries are retained during winter. Desirable
for shrubberies.

Broad-leaved evergreen trees.

Camellia japonica. Although these magnificent plants
are usually seen in bush form, they can be trained to

single stems and attain a height of 20 or more feet in

the coast region, where they have found a congenial
soil and climate. The typical single red variety, a tree
of which is growing at Charleston, S. C., and planted
in 1808, being the first introduced, is now upwards of
20 feet high. The double-flowering sorts, while usually
of vigorous growth, do not attain the size of the single
red. Cinnamomum Camphora. In southern Louisiana
and middle Florida trees grow to a height of 50 feet; in
the middle South they affect the bush form or when
trained to single stems exceed 15 to 20 feet For the
extreme South it is recommended for street planting.
Cyrilla racemiflora. Specimens are occasionally found
on shady banks of streams, where the soil is very rich,
that will grow 20 feet high, but the tree form must
be secured by pruning. The foliage assumes a bright
red or bronze tint in winter. Eriobotrya japonica.
Flowers produced in January, and if not frost-killed are
followed by a golden yellow plum-like fruit of good
flavor. Reaches a height of 20 or more feet in the coast
belt. Gordonia Lasianthus. A stately tree found only
in shallow swamps or turfy soils. The roots spread
almost entirely near or upon the surface of the ground,
which makes it difficult to transplant trees taken from
the woods. Trees grown from seed in pots are best for

planting, but a rich moist soil is necessary to their

growth. -Ilex. I. opaca and I. Dahoon are among the
most valuable evergreen trees, the former being the
best where a large tree is desired. Specimens taken

from the woods should
not exceed one foot in

height, as larger sizes

almost always fail in

transplanting. Ligu-
strum. L. japonicum
often forms a tree 25
feet high. Berries
blue -black, retained

during winter. Mag-
nolia. M. grandiflora
is justly considered
the glory of southern
broad - leaved ever-

green trees. There are

many forms, based on
the size and shape of

the leaves and the
flowers. The superb
white flowers, which
are seen from May
until August and oc-

casionally upon some
trees as late as Octc-
ber

; vary from 4 to

12 inches in diameter.
Thrives as far north
as Washington, D. C.
M. glavca has white
flowers 2 to 3 inches
in diameter and de-

lightfully fragrant.
Osmanthus fragrans

var. ruber and O. Aquifolium var. ilicifolius, can be
trained to single stem. The flowers of the first are

delicately fragrant and produced twice a year. Persea
carolinensis. Planted for shade in rich soils in the coast
belt. Photinia serrulata. or Chinese evergreen thorn,
has white flowers and dark red autumn foliage. Prunus
carolinensis. Known south as Carolina Cherry, Caro-

356. A Norway Spruce.
Picea excelsa.

lina laurel, mock orange, etc. One of the most orna-
mental southern trees. -Quercus Suber. Acorns were
distributed by the United States Patent Office in 1860,
and many large trees are now found in several sections

of the South, where they have fruited. Some small

plantations are made for the purpose of producing cork.

It grows well in comparatively poor and stony soils.

Sabal Palmetto is now freely used for street and avenue

planting on the coast. It is conspicuous for its tropical

appearance. It is not entirely successful further than
40 miles from the seashore.

Conifers or narrow-leaved evergreens.

Abies. Of this section few specimens are found below
the Piedmont region. Occasionally the Norway spruce

grows to a moderate size. Cedrus Deodara. An admira-
ble tree and of rapid growth, 40 to 50 feet. C. allanlica.

25 to 30 feet. Cunninghamia lanceolata. Foliage resem-

bles an araucaria. Cupressus. C. sempervirens has

many forms, from the compact, spiral or shaft-like shape
to more spreading habit. C. lusitanica or cypress of

Goa, has numerous forms with foliage of an ashy green
and pendulous branches, to others of a more dark tint

and rigid form. Of Chamsecyparis Lawsoniana there are

endless forms, from a compact, erect habit and vivid

green foliage to those of open or pendulous shape and
with glaucous or golden foliage. Cupressus funtbris has
varied less in its seedlings. Juniperus. The Irish juni-

per is of fine pyramidal form, and reaches a height of 15
feet. J. excelsa, J. chinensis and /. Ihurifera differ in the
tint of their foliage and are all of tall growth. Libocedrus

decurrens. The California arborvitae, with its graceful

feathery foliage and conical shape, is one of the most
ornamental of conifers. Pinus. Few of the exotic

species are suitable to the South. Pinus excelsa, or

Bhotan pine, is undoubtedly the best adapted to the

middle South of all kinds. Retinispora is a valuable

group of Japanese cypress, but with the exception of R.

obtusa, R. Fullerii, R. plumosa and R. squarrosa Veitchii,
all are of dwarf habit. Thuya. The Asiatic section is

better adapted to the middle South than the American

species. Of the former the best forms are known to

nurseries as Biota pyramidalis and var. aurea, reaching
a height of 15 to 18 feet. B. japonica var. filiformis

(Thuya orienlalis) is a remarkable variety, with thread-

like foliage and compact habit to 10 to 12 feet.

In the foregoing list of Coniferse no mention is made
of species or varieties of low or shrub-like growth, such
as Podocarpus, Cephalotaxus, Thuyopsis, and Sciado-

pitys, of which there are many good specimens in vari-

ous parts of the south. Araucarias are also omitted,

owing to their liability of failure from extreme heat
or other unfavorable climatic conditions. This applies
also to Sequoia, and Frenelas (properly Callitris);

these frequently make an extraordinarily rapid growth
until late in autumn, and are often injured by a cold

wave early in winter. p. J. BERCKMANS.

Trees on the Great Plains.

The Plains, lying mostly west of the Missouri River,
are not absolutely treeless, as strangers often suppose,
but the whole vast area is dotted here and there with

small groves, or narrow belts that fringe the borders

of the streams. The number of native species, however,
is much smaller than in the rich tree flora of the north-

eastern United States and Canada. The number of

species
cultivated for shade and ornament, for a long

time, at least, must be relatively small, owing to cli-

matic and other causes. In general, the people of the

Plains are necessarily more interested at present in

planting trees for profit than for pleasure, but in the

older parts are already to be found many fine public

parks and private grounds. To a large extent, however,
their point of view is that of forestry rather than

horticulture.
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In studying the forest trees of the Great Plains of

central North America, it is found that most of the species
have migrated out upon the Plains from the great forest

body of the Mississippi Valley. These trees found their

way upon the Plains by way of the forests that border
the Missouri River and its tributaries. As we pass down
the river, along the eastern edge of the Plains, the forest

belt becomes larger and larger, until it eventually
merges into the great body of forest trees lying on the

easterly side of the Mississippi Valley. The principal
trees that have come upon the Plains by this route
are the common red cedar, papaw, half a dozen willows,
one cottonwood, basswood, two or three elms, hack-

berry, mulberry, three ashes, wild apple, four or more
species of hawthorns, juneberry, wild cherry, choke

cherry, wild plum, coffee bean, honey locust, redbud,
sycamore, two species of buckthorns, buckeye, one

maple, box elder, sumach, two species of walnuts, five

or six hickories, nine or ten oaks, ironwood, blue beech,
and one birch. But ten species of trees have come from
the Rocky Mountain forests, and these have made much
less impression upon the forests of the Plains than those
that came from the eastern forests. In this list are the

bull-pine, the western red cedar, four species of cotton-

woods, the buffalo berry, a maple, and two birches.

Although the present forest area of the Plains is not

relatively great, it is large enough to be seriously consid-
ered in regard to its preservation. There is danger that
with the habit acquired by our people in the thickly
wooded parts of the United States of cutting down
forest trees wherever found, much of this small forest

area will be destroyed. It is much easier to preserve an
area of forest growth than to create it anew. First, all

forest fires must be kept down. When a mass of wood-
land adjoins the open prairie, fire-guards should be made
BO that the fires will not sweep into the forest growth.
The greatest destroyer of the forests of the Plains in

the past has been fire, as it swept over the prairies into

woodland. Second
,
it is absolutely necessary to keep out

certain kinds of stock. Swine, if herded in large num-
bers, will inevitably destroy the trees. They prevent
the growth of small trees, and eventually destroy those
of larger growth. Cattle, in large numbers, are equally
destructive. In fact, when the attempt is made to pre-
serve uninjured the trees in a forest, it is necessary to

keep out stock of all kinds, excepting possibly during
limited portions of the year. Third, it is necessary to
cut out the trees for use with very great care. A forest

should be a permanent crop, and the cuttings should
be so made that the forest as a whole is not injured.
Trees should be cut here and there in such a way that
the young trees which are left have an opportunity for

growing into usable timber.

Care should be taken to encourage the tendency to

spreading which is so strong in nearly all parts of the
Plains. With a little care every present living forest

area may be made to extend itself spontaneously, or

nearly so. The forest should be effectually inclosed by
a fence, placed at some distance from its outer border,

leaving a belt of unoccupied land between the trees

and the fence. This will grow up with weeds, and

mingled with these will be the seedling trees springing
from the seeds blown or carried from the forest area.

In this way the border of the forest will be gradually
extended. This can be helped by plowing up these

inclosed belts of land, giving better opportunity for the

starting of seedling trees. With the weeds and little

trees will spring up low shrubs of various kinds. These
need give no trouble, for this is merely Nature's way
of taking possession of the soil. Little, if any, cultiva-

tion need be given to such a nursery belt, as the weeds
which spring up, while unsightly, will serve the useful

purpose of sheltering the little trees, and eventually
the trees will rise above, and choke them out. Grass,
however, forming a tough sod, is harmful to the little

trees, far more so than the ordinary weeds.

There are many places in which actual planting must
be resorted to. In looking about for a site for the new
forest plantation, it must be remembered that the best
conditions for tree growth are usually to be found near
the natural forests. Where there are natural forests, the

planting should be around their borders, so as to extend
them in much the same way as indicated in the pre-

ceding paragraph in regard to natural spreading.
Where there are no natural forests at all, it is necessary
to select the more favorable places for planting. Since
the natural forests on the Plains occupy the depressions
rather than the hilltops or the slopes, this should give

357. A good field elm.

one a hint as to what must be done. Wherever the land

slopes into a depression, one may find favorable condi-
tions for growing trees. These depressions, generally
called "draws," may be filled with trees, and when once
a growth of a few acres is secured it will not be difficult

to extend the forest far up the hillside slopes. On the
western parts of the Plains similar positions should
be taken under the irrigation ditches. In the selection

of trees for the formation of forest areas, one should
also take a hint from nature. The rule, which is a very
excellent one for the plainsman to follow, is to plant on
his farm the kinds that he finds in the nearest forest,
and to give his planted trees as nearlyas possible the same
conditions as those under which they grew in the native
forest. On the eastern third of the Plains, the walnut,
white oak, shellbark hickory, white elm, red elm, hack-

berry, white ash, wild cherry, catalpa and honey locust
are recommended for planting. On the extreme eastern

parts bordering the Missouri River, many more kinds
can be planted, but as one passes westward toward the
borders of the Sand Hill region the list grows smaller.
On the central Plains the list is reduced, and also some-
what changed in species. The two elms may be planted,
as also the hackberry, the green ash in place of the white

ash, wild cherry, honey locust, and in many places the

bull-pine. On the western Plains, especially that por-
tion lying west of the main body of the Sand Hills, and
having an elevation above the sea of from 3,000 to 4.000

feet, the list is still smaller. The white elm is still in-

cluded, also the hackberry, the bull-pine, and in many
places the red cedar.

The trees mentioned are of the more durable and
profitable kinds. But on all parts of the Plains persons
must often have quick-growing trees, which soon pro-
duce fuel, but which have little, if any, value for other

purposes. In the eastern part of the Plains, the black

willow, almond willow, common cottonwood, silver

maple, and box elder are useful trees for this purpose.
One should not condemn the use of these easily grown,
soft-wooded trees. A forest is a crop, and there is no
reason why a farmer may not plant a more quickly
growing crop if he wishes, but he should at the same
time plant the more enduring kinds given in the preced-



378 ARBORICULTURE ARBORICULTURE

ing lists. On the central Plains the quickly grown
trees may include the same willows and cottonwood
and also the box elder. The silver maple will not do
well in the greater part of this central region. On the
western Plains the list is essentially the same as for the
central portion: namely, the willows, cottonwood, and
the box elder, to which may be added, here and there,
one or more of the western species of cottonwood.
The horticultural point of view is to be considered.

About country homes the first trees are usually cotton-

wood, silver maple and box elder, followed later by green
ash and white elm. Very commonly the red cedar is

lanted with the first-mentioned species, and often

cotch and Austrian pines are added. It must be remem-
bered that the settler's house on the Plains stands in the

open instead of being hemmed in by forest trees, as in

the eastern parts of the American continent. The set-

tler's problem is to surround his house with trees, not
to clear the trees away. In towns and cities the cotton-

wood, silver maple and box elder are generally the

pioneer trees, since
they produce a shade sooner than

any others, and later these are gradually replaced by

TREES FOB PLANTING ON THE GREAT PLAINS. The
asterisks (*) indicate those trees that are not
native to the regions.

358. Phoenix canariensis. One of the most serviceable

palms in California.

green ash and white elm. Hackberry, black walnut and

buttonwopd are occasionally planted with good success.

The species which are most largely used for wind-
breaks for orchards and other plantations are common
cottonwood, willow (a variety of Salix alba), silver

maple and box elder. The first mentioned, because of

its easy propagation, rapid growth and extreme hardi-

ness, is the favorite tree for this purpose. When land-

scape gardening is attempted, the Scotch and Austrian

pines, Norway spruce and red cedar are generally used,
and to these are often added one or more species of

the Rocky Mountain spruces. The most generally used
deciduous tree for this purpose is the white elm (which
here attains to a singular beauty of form and foliage), to
which are occasionally added bur oak, black walnut and
Russian olive (Elaeagnus), and in proper situations, the
white willow. The coniferous trees of greatest value for

ornamental purposes on the Plains are the Austrian

pine, Scotch pine and red cedar. With proper care these

may be grown on all parts of the Plains where water

enough to maintain life may be obtained. On the
extreme eastern border, the Norway spruce and even
the balsam fir have proved valuable. Among deciduous
trees the white elm holds first place, followed by the

hackberry (which is not so much planted as it deserves)
and the green ash. CHARLES E. BESSEY.

1. For the eastern plains.
Abies balsamea.*
Abies concolor.*
Acer platanoidea.*
Ailanthus altissima.*

Carya ovata.

Catalpa speciosa.*
Celtis occidentalis.
Fraxinus americana.
Gleditsia triacanthoa.

Juglans nigra.
Picea alba.*

Pieea excelsa* (Fig. 356).
Picea pungens.*
Pinus austriaca.*
Pinus sylvestris.*
Prunus serotina.

Quercus alba.
Kobinia Pseudacacia.*
Salix vitellina.*
Ulmus americana(Fig. 357).
I Iniu - fulva.

and the following quick-growing but temporary trees:

Acer Negundo.
Acer saccharinum.

Populus Sargentii.

2. For the central plains.

Catalpa apeciosa.*
Celtis occidentalis.
Fraxinus lanccolata.
Gleditsia triaeanthos.
Picea canadensis.*
Pinua divaricata.*

Salix amygdaloides.
Salix nigra.

Pinus scopulorum.
Prunus serotina.
Robinia P.seudiicacia.*
Ulmus americana.
Ulmus fulva.

and the following quick-growing but temporary trees:

Acer Negundo. Salix amygdaloides.
Populus Sargentii. Salix nigra.

and in the southern parts:
Elseagnus angustifolia.* Pinus austriaca.*
Maclura aurantiaca, Nutt. Pinus sylvestris.*

also black walnut and bur oak if seed is planted
where tree is to stand permanently.

3. For the high western plains.
Celtis occidentalis.

Juniperus scopulorum.
Pinus divaricata.*

and the following quick-growing but temporary trees:

Pinus scopulorum.
Robinia Pseudacacia.*
Ulmus americana.

Acer Negundo.
Populus acuminata.
Populus Sargentii.

and nearer the mountains:
Acer Negundo.
Acer platanoides.*
Elfieagnus angustifolia.*
Fraxinus lanceolata.

Salix amygdaloides.
Salix nigra.

Gleditsia triacanthos.*

Juglans nigra.*
Populus Sargentii.
Tilia americana.*

Seeds or seedlings grown in the region in which they
are to be planted are the most reliable. Young trees

or seedlings succeed better than older and larger ones.

Varieties native in moist climates or in foreign countries

should be avoided unless their adaptability has been

proved. Young plants, like young animals, are easily
killed and must have extra care. c. L. WATROUS.

C. E. BESSEY.

Trees grown for shade and ornament in California.

The mild and equable climate of California allows a

wide range of available species from which to select

trees for shade, ornament and shelter. There is, never-

theless, some considerable variation in the species, which

are characteristic of the plantings in different parts of

the state, that has arisen from variations in soil and
climatic conditions.

On account of the long rainy season, the low humidity
of the atmosphere and the relatively high mean, and
freedom from low winter minima in temperatures, the

trees that thrive best in middle California are those

indigenous to the arid and semi-arid warm temperate
regions of the globe, e. g., southern Australia, the Medi-
terranean region, south Africa, northern Mexico and

Chile, together with those native species which deserve

a place. As one goes into the southern part of the state,

some of these species drop out and others markedly
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characteristic of arid regions take their place. The
reverse of this is true, as one goes north, where many
trees of the temperate humid regions also thrive in

this state, particularly in the relatively humid climate

of the coast, and are offered by our nurserymen.

I. THE SPECIES HERETOFORE MOST EXTENSIVELY
PLANTED IN CALIFORNIA.

The following trees are perhaps the commonest

species found in the plantings:
1. Eucalyptus globulus.
2. Cupreous macrocarpa.
3. Pinus radiata.

4. Robinia Pseudacacia.
5. Acacia melanoxylon.
6. Schinus Molle.
7. Acacia decurrens var.

dealbata.
8. Acacia decurrens var.

mollis.

9. Melia Azedarach var.
umbraculiformis.

10. Phoenix canariensis

(Fig. 358).
11. Magnolia grandifiora.
12. Ulmus racemosa and

species.
13. Cordyline australis (Fig.

359) and species.
14. Acer Negundo, and var.

californica.

15. Araucaria Bidwillii.

16. Araucaria excelsa.

17. Populus deltoides var.
carolinensis.

18. Juglans californica and
species.

19. Salix babylonica.
20. Acer saccharinum.
21. Eucalyptus robusta.
22. Eucalyptus viminatis.
23. Eucalyptus rostrata

(Fig. 360).
24. Acer macrophyllum.
25. Pittosporum species.
26. Cedrus Deodara and

species.
27. Betula alba.
28. Grevillea robusta,
29. Washingtonia filifera.

30. Cinnamomum Camphora

II. TREES BEING MOST EXTENSIVELY PLANTED IN
CALIFORNIA AT THE PRESENT TIME.

The following list, arranged in sequence according
to the actual number of sales made during the sea-

Bon of 1911-12, is compiled from data furnished by
W. B. Clarke, of the California Nursery Company,
at Niles. The percentages refer only to the twelve

species here enumerated, and not to the total number
of trees sold by the nursery, which has a large and
varied assortment of species, many of which aie more
suitable and more effective than those for which there

is, at present, the greatest demand.
Per cent.

Eucalyptus globulus 40.8

Cupressus macrocarpa 12.0

Platanus orientalis 11.4

Eucalyptus rostrata 10.2

Populus nigra italica 6.2

Pinus radiata -

r
>.0

Acacia decurrens dealbata 3.5
Acacia melanoxylon 3.0

Populus deltoides var. carolinensis 2.2

Robinia Pseudacacia var. Decaisneana 2.0

Acer saccharinum 2.0

Schinus Molle 1.7

III. SELECTIONS FOR SPECIAL PURPOSES.

The following lists are from species now offered in

the California trade and are intended to be suggestive

only, and not by any means complete. New species and
varieties are constantly being added to the nursery

stocks, some of which will be found particularly well

adapted to certain conditions of climate and soil, and
will doubtless replace others now in use.

1. For subtropical effect.

That there is in California strong appreciation of

subtropical effects in gardening is shown by the great
demand for dracenas and such large-leaved plants as

palms, magnolias, bananas and rubber trees. That the

effect produced by the planting of such trees so often

fails to be satisfatory is largely due to one or both of

two causes, either unsuitable location of the speci-

mens, or choice and association of unsuitable species.
To prevent a repetition of the first-named error, the

piospective tree planter is recommended to consult the

article on Landscape Gardening; and to avoid the

second, a selection from the following list is suggested,
with the addition of such large-leaved herbaceous

plants as cannas, colocasia, cynaras, funkias, Gunnera

scabra, pampas grass, veratrums, agaves, yuccas, aloes,

Woodwardia radicans and Rodgersia podophyUa, to-

gether with such shiubby plants as bamboos, giant reed,
the choicer varieties of castor-bean, Senecio grandi-
folius, Polygonum sachalinense and P. Sieboldii.

A. Small trees or tall shrubs.

Acanthopanax ricinifolium.
Aralia chinensis.
Aralia chinensis var. mand-

sehurica.
Aralia spinosa.
Arundinaria falcata.

Chamserops humilis.
Dicksonia antarctica.

Eriobotrya japonica.

AA.

Catalpa bignonioides.
Catalpa ovata.

Catalpa speciosa.
Cordyline australis.

Cordyline Banksii.

Cordyline indivisa.

Cordyline stricta,

Corynocarpus.
Erythea edulis.

Eucalyptus calophylla.

Eucalyptus ficifolia.

Ficus Carica.
Ficus macrophylla.
Gymnocladus canadensia.
Jubtea spectabilis.

Erythea armata.
Musa Ensete.
Prunus Laurocerasua.
Ricinus cambodgensU.
Ricinus macrophyllus.
Ricinus sanguineus.
Ricinus zanzibarensis,
Tetrapanax papyrifera,

Larger trees.

Livistonia australis.

Magnolia grandifiora,
Paulownia tomentosa.
Phcenix canariensis.
Phcenix dactylifera.
Phcenix reclinata.
Phoenix Rcebelenii (P. humilia

var.)
Phcenix sylvestria.

Phytolacca dioica.

Trachycarpus excelsus.
Tristania conferta.

Washingtonia filifera.

Washingtonia robusta.

Eucalyptus globulus can also be used effectively if cut
down periodically when the falcate leaves begin to ap-
pear; it will continue to shoot up vigorously from the
same root for several years. E. robusta is useful for

screen purposes if cut down before it becomes strag-
gling. This can also be said for E. polyanthemos, E. rudis

t

E. Risdonii, and many others. E. polyanthemos is cer-

tainly more beautiful than E. globulus and would not
need to be cut down so frequently.

2. Trees with ornamental flowers (for California)

In making the following grouping, arranged accord-

ing to relative hardiness, it has been impossible to give
precise information as to the exact degree of frost-

tolerance of the several species, as only meager pub-
lished data on the subject are to be found.

A. Susceptible to light frost.

The following would probably succumb to a temper-
ature of 28 F.:

Eucalyptus calophylla. Jacaranda ovalifolia.

Eucalyptus ficifolia.

AA. Susceptible to heavy frost.

The following are not likely to stand a temperature
of 20 F. Some of them may succumb at 25 F., particu-
larly when young.

Acacia Baileyana.
Acacia cyanophylla.
Acacia decurrens var. dealbata.
Acacia elata.

Acacia falcata.
Acacia longifolia.
Acacia nerii folia.

Acacia pendula.

Acacia salicina, etc.
Bursaria spinosa.
Eucalyptus cornuta.
Eucalyptus corymbosa.
Eucalyptus polyanthemos.
Eucalyptus sideroxylon var.

pattens.
Hymenosporum flavum.

AAA. Hardy.
Acacia pycnantha.
^Esculus carnea.
^Esculus Hippocastanum.
Albizzia Julibrissin.

Catalpa bignonioides.
Catalpa ovata.

Catalpa speciosa.
Cercis canadensis.
Cercis Siliquastrum.
Cratsegus mollis.

Cratffigus monogyna (vars.

Paulii, punicea, alba plena,
etc.)

Koelreuteria paniculata.
Laburnum vulgare.
Lagunaria Patersonii.

Magnolia acuminata.
Magnolia grandiflora.
Magnolia Kobus.

Magnolia Soulangeana.
Magnolia stellata.

Paulownia tomentosa.
Prunus Armeniaca (double. -fld.)
Prunus cerasifera var. atro-

purpurea.
Prunus japonica.
Prunus Persica (white-fld.,

double red-fid., dark-fid.,
etc.).

Prunus spinosa (double-fid.).

Pyrus Halliana.

Pyrus ioensis (Bechtel's double
crab).

Robinia hispida.
Robinia Pseudacacia and var.

rose a.

Sorbus Aucuparia.
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3. Trees with colored foliage.

A. Glaucous.

B. Susceptible to frost (20 F. and perhaps less).

Eucalpytus polyanthemos.
Eucalyptus Risdonii.

Eucalyptus sideroxylon var
pattens.

Leucadendron argenteurn.
Phoenix dactylifera.
Washingtonia Sonore.

Acacia Baileyana.
Acacia dealbata.
Acacia glaucescens.
Acacia salicina.
Cocos austral is.

Erythea armata.
Eucalyptus globulus ipollarded

to produce suckers).

Cedrus atlantica var. glauca.
Cedrus Deodara var. glauca.
Picea pungens var. cffirulea.

BB. Hardy.
Picea pungens var. glauca.
Sequoia sempervirens var.

glauca.

AA. Purple or bronze.

B. Susceptible to 25 F.

Hicinus cambodgensis. Ricinus communis var. Gibsonii

BB. Hardy.
Fagus sylvatica var. purpurea.
Fagus sylvatica var. purpurea

Riversii,
Prunus cerasifera var. atro-

purpurea.
Prunus Persica, var.

Acer platanoides var. Reiten-
bacnii.

Acer platanoides var. Schwed-
leri.

Betula alba var. atropurpurea.
Cryptomeria japonica var.

elegaas.

4, Wide-spreading trees for shade, mostly with rounded
outline.

It frequently happens that the owner of a California

garden desires a wide-spreading tree in the back or one
corner of his domain, under which to swing a ham-
mock on a hot day; such trees are also useful in the

school-yard, affording welcome shade in which the
children can eat their lunch.

A. Deciduous, att hardy.

B. Growth rapid or medium.

c. Suckers likely to be troublesome.

Populus alba.

Robinia Pseudacacia.
Ulmus americana.
Ulmus racemosa.

Salix babylonica.

cc. Suckers not troublesome.

D. Requiring a great deal of water.

DD. Requiring not much water.

Acer macrophyllum.
Acer Negundo.
Acer Negundo var. californicum.
Acer platanoides.
Acer platanoides var. Reiten-

bachi.
Acer platanoides var. Schwed-

leri.

Acer pseudoplatanus.

Acer saccharinum.
Acer saccharinum var. Wieri.

Carya illinoensis (Pecan).
Fraxinus americana.
Fraxinus velutina.

Quercus lobata.

Quercus pedunculata.
Llmus campestris.

BB. Growth somewhat slow.

Acer campestre.
^Esculus caraea.
^Esculus Hippocastanum.
Castanea sativa.

Fagus sylvatica var. purpurea.
Juglans Sieboldiana.
Liriodendron Tulipifera.
Melia Azedarach var. umbra-

culifonnis.

Platanus orientalis.

Quercus coccmea.
Quercus Kelloggii.
Quercus lobata.

Quercus macrocarpa.
Quercus rubra.

Sophora japonica.
Tilia americana.
Tilia europffia.
Ulmus campestris.

AA. Evergreen.

B. Growth rapid: trees susceptible to 25 F.
Acacia decurrens dealbata. Acacia decurrens mollis.

BB. Growth somewhat slow: trees hardy.
Arbutus Menzicsii.
Ficus Carica.
Olea europiea.
Pinus Pinea.

Quercus agrifolia.

Quercus Suber.
Schinus Molle.

5. Ornamental trees affording but little shade.

A. Outline long or nearly columnar.

B. Deciduous.

Populus nigra var. italica. Betula alba.

BB. Evergreen.

Cupressus sempervirens.
Cupressus sempervirens var.

fastigiata.

Junipcrus communis var. hi-
bernica.

Taxus baccata var. fastigiata.

AA. Outline conical or spiral, usually pointed.

B. Coniferas, with mostly narrow leaves.

c. Deciduous: hardy.
Larix decidua.
Larix leptolepis.

Taxodium distichum.
Taxodium mucronatum.

cc. Evergreen.

D. Susceptible to severe frost (about 20 F.).

Agathis robusta.
Araucaria Bidwillii.
Araucaria braziliana.
Araucaria Cookii.

Abies balsamea.
Abies cephalonica.
Abies concolor.
Abies nobilis.
Abies Nordmanniana.
Abies Pinsapo.
Cedrus atlantica.
Cedrus Deodara.
Cedrus Libani.
Cephalotaxus drupacea.
Cephalotaxus Fortunei.
Chamsecyparis Lawsoniana.
Cryptomeria japonica.
Cryptomeria japonica var.

elegans.
Cunninghamia sinensis.

Cupressus Goveniana.
Cupressua macrocarpa.
Cupressus guadalupensis.
Libocedrus chilensis.

Libocedrus decurrens.
Picea ajanensis.
Picea canadensis.
Picea Engelmannii.

Araucaria Cunninghamli.
Araucaria excelsa.
Araucaria imbricata.
Pinus canariensis.

Hardy.
Picea excelsa.
Picea mariana var. Doumetti.
Picea torano.
Picea pungens.
Pinus contorta.
Pinus Coulteri.
Pinus densiflora.
Pinus Laricio var. austriaca.
Pinus monophylla.
Pinus Pinaster.
Pinus radiata.
Pinus Sabiniana.
Pinus sylvestris.

Podocarpus Totara.
Pseudotsuga Douglasti.

Sciadqpitya verticillata.

Sequoia gigantea.
Sequoia sempervirens.
Taxus baccata.
Thuja gigantea.
Thuja orientalis.

Thujopsis dolabrata.

Torreya californica.

Torreya nucifera.

BB. Foliage broad.

c. Deciduous: hardy.
Betula alba.
Betula lenta.
Betula lutea.

Betula papyracea,
Betula popuhfolia.

Ginkgo biloba.

Quercus Cerris.

Quercus nigra.
Sorbus Aucuparia.

cc. Evergreen.
D. Susceptible to severe frost (probably 20 F. and

even less}.

Cinnamomum Camphora.
Corynocarpus laevigatus.

Cryptocarya Miersii.

Acacia melanoxylon.
Cerasus lusitanica.
Ilex Aquifolium.
Lagunaria Patersonii.

Grevillea robusta.
Sterculia diversifolia.
Tristania conferta.

DD. Hardy.
Laurus nobilis.

Pittosporum crassifolium.

Quercus Suber.
Umbclhilaria californica.

AAA. Outline more or less rounded, but trees not as wide*

spreading nor as shade-giving as in Class 4'

B. Deciduous.

c. Susceptible to frost (25 F.).

Phytolacca dioica.

cc. Hardy.

Juglans californica.

Juglans nigra.
Krelreuteria paniculata.
Paulownia tomentosa.
Robinia Pseudacacia.

j glabra.
Fraxinus americana.
Fraxinus excelsior.

Fraxinus Ornus.

Gymnocladus canadensis.

BB. Evergreen.

c. Probably susceptible to severe frost (20 F., or less).

Eucalyptus ficifolia.

Eucalyptus globulus.
Eucalyptus maculata var. cit-

riodora.

Eucalyptus robusta.

Hymenosporum fluvum.

Acacia cyanophylla.
Alectryon excelsum.
Bursaria spinosa.
Eucalyptus calophylla.
Eucalyptus cornuta.

Eucalyptus corymbosa.
Eucalyptus corynocalyx. Maytenus Boaria.
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Acacia pycnantha.
Eucalyptus amygdalina.
Eucalyptus Gunnii.

Eucalyptus leueoxlyon.
Eucalyptus obliqua.
Eucalyptus rostrata.

Eucalyptus rudis.

Eucalyptus viminali>.

cc. Hardy.
Jubsea spectabilis.
Phoenix canarie^i--*.

Phoenix reclinata.
Phoenix sylvestris.

Pittosporum eugenioides,
Pittosporum tenuifolium.

Pittosporum undulatum.

Acer saccharinum
laciniatum.

Betula pendula elegans,
Betula pendula laciniata.

Betula pendula Youngii.
Cratsegus monogyna var. pen-

dula.

Fagus sylvatica yar. pendula,
Fraxinu* excelsior var. aurea

pendula.
Fraxinus excelsior var. pen-

dula.
Morus alba (Teas' weeping).

Drooping trees.

B. Deciduous.

Wieri Populus grandidentata var.

pendula.
Prunus fructicosa var. pendula.
Quercus lobata.
Satix babylonica.
Salix babylonica var. Lickii.

Sophora japonica var. pendula.
Sorbus Aucuparia var. pendula.
Tilia americana var. pendula.
Tilia europsra var. pendula.
Ulmus americana var. pendula.
Ulmus campestris var. pendula.
Ulmus scabra var. pendula.

Cupressus funebris.

Cupressus lusitanica.

BB. Evergreen.

Schinua Molle.

6. Trees for streets, avenues and roadsides in California.

The number of tree species suitable for street plant-
ing is limited by the necessarily heavy restrictions, as to

height, spread, sewer-penetra-
tion and sidewalk-raising, im-

posed by municipal street de-

partments. In European cities

the first-named objections are
overcome by means of frequent
and systematic pruning to a
uniform standard: when this

necessity can be obviated by
the selection of trees which
naturally keep within the de-
sired bounds, the labor of

maintaining them in a sightly
condition is minimized and the
result much more pleasing.

For town streets not more
than 60 feet in width, it is im-

portant to have trees that will

not give too much shade and
prevent the rapid drying of
the roadway after showers, nor
be so tall nor wide-spreading
as to obstruct the view and
shut out sunshine, rendering
the adjacent houses dark, cold
and damp. On this account,
trees with narrow or pyramidal
outline are in many cases pref-
erable to those "with wide-

spreading habit, and, generally
speaking, deciduous trees are
more suitable than evergreen,
although at the time of losing
their leaves they make more
litter. Exception may be made
in favor of such evergreen spe-
cies as certain palms and eordylines, some acacias and
a few other species mentioned below.

It is not wise to use trees of very rapid growth on
town streets: they soon become too large and require
frequent trimming, which is usually equivalent to
mutilation, and are likely to interfere with sewers.

It cannot be said that street planting in California
towns has. in most cases, been satisfactory. In spite of
the much larger variety of suitable material than is

available in most of the states, there are few examples
of good street planting to be met with. In most of the

359. Cordyline australis or "dracena palm."
Common in California.

towns the eye is greeted with a few straggling trees, of

which perhaps not more than two are of one kind,

recalling F. A. Waugh's apt simile of "nine mon-
strously different buttons in a row down the front of a
Prince Albert coat." There are many pleasing excep-
tions, however, although few are entirely satisfactory.
The repeated attempts to improve the appearance of a
town by planting trees along the streets should be

encouraged on every occasion, and the object of this

discussion is to render assistance by pointing out how
some of the mistakes may be avoided. The unsatis-

factory results of street planting, so often met with,
can generally be traced to one or all of three causes:

(1) Choice of unsuitable species.

(2) The mnring of several species on the same block
and even in front of the same lot.

(3) Crowding of trees.

This last-mentioned source of trouble is perhaps the
cause of more failures than the first. When trees are
once growing, few persons have the heart to thin out
the species for the proper distance apart; finally, a new-
comer, without personal feeling in the matter and noting
only that there is too much shade and too little light,
cute down the whole row and a gap is left in what may
have been a fairly uniform block. Spreading avenue
trees of large size should not stand closer than 50 feet

apart ;
smaller trees, on narrower streets, should have 40

feet, unless they are slender species such as cordyline
or washingtonias, when 20 feet may be sufficient. As a

rule, one small tree to a 50-foot
lot will be found ample; if the
whole street is planted uni-

formly with the same species,
and at this same distance, the
result will be much more pleas-
ing than if four or five trees are

planted in front of every house.

This question of spacing can
be determined only by the

species in use. If 20 feet is

added to the diameter of the

spread of the crown, an approxi-
mate spacing can be secured.
For example, cork elms often at-

tain a 60- or 75-foot spread and
should be spaced, accordingly,
80 to 100 feet apart. This ad-
vice is given from data gathered
in various towns where closer

plantings were in order, and
have already demonstrated how
the air, light and heat are shut
off by too crowded plantings.

In towns where the climate
is very mild, with few extremes,
trees are planted only for dec-
orative effect and not for

shade, hence these extreme
distances may be used even for

species which do not attain

great size.

On the other extreme in the
interior California valleys, the
distances may have to be short-
ened to allow for the extreme

heat, but trees should never be set so closely that the
circulation of air is hindered, except of course for wind-
break plantings, which are not found on streets as a rule.

A. For city and totcn streets.

B. Small trees suitable for streets 60 feet wide or less.

c. Deciduous.

D. Growth rapid or moderate.

.Esculus carnea.
Betula alba.
Betula lutea.

Betula populifolia.
Catalpa bignonioide
Catalpa ovata.

Catalpa speciosa.
Koelreuteria paniculata.
Paulownia tomentoaa.
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Cratsegus mollis.

Cratsegua monogyna.

DD. Growth slow.

Ginkgo biloba.

DD. Growth slow.

cc. Evergreen.

D. Growth rapid or moderate.

E. Palms and arborescent Liliacex.

Cordyline austrajis.
Cordyline Banksii.

Cordyline indivisa.

Cordyline stricta.

Erythea edulis.

Livistona austral is.

Trachycarpus excelsus.

Washingtonia filifera.

Washingtonia robusta.

BE. Evergreen trees other than palms and arborescent

Liliacese.

Acacia falcata.
Acacia lineata.
Acacia neriifolia.

Myoporum Iffitum.

Pittosporum eugenioides.
Pittosporum tenuifolium.

DD. Growth slow.

Alectryon excelsum.
Bursaria spinosa.
Cinnamomum Camphora.
Eucalyptus ficifolia.

Ilex Aquifolium.
Jacaranda ovalifolia.

Ligustrum lucidum.
Magnolia grandiflora.
Maytenus Boaria.

OJea europsea.
Pittosporum crassifolium.
Tristania conferta.

BB. Larger trees for streets, avenues and boulevards
80 to 100 feet wide.

c Deciduous.

D. Growth rapid or moderate.

Acer macrophyllum.
Acer saccharinum.
Carya (Pecan).
Fraxinus americana.
Fraxinus velutina.

Gymnocladus canadensis.
Platanus orien tails.

Quercus pedunculata.
Robinia Pseudacacia.
Ulmus campestris.

Gleditsia triacanthos.
Liriodendron Tulipifera.

'^j'j
a anierieana.

Tilia europffia.

cc. Evergreen.

D. Palms and bananas.

Erythea edulis.

Livistona australis.

Musa Ensete.

Trachycarpus excelsua.

Washingtonia filifera.

Washingtonia robusta.

DD. Evergreen trees other than palms and bananas.

Eucalyptus polyanthemos.
Eucalyptus rutlis.

Eucalyptus sidcroxylon var.

pallens.
Ficus macrophylla.
Syncarpia laurifolia.

Tristania conferta.
Umbellularia caiifornica.

Acacia elata.

Acacia melanoxylon.
Angophora intermedia.

Angophora subvelutina.

Eucalyptus amygdalina var.

angusti folia.

Eucalyptus calophylla.
Eucalpytus cormybosa.
Eucalyptus ficifolia.

BBS. For avenues and boulevards without sidewalks or

with wide spaces between sidewalk and driveway.

For this purpose almost any of the larger and more
ornamental species enumerated in the other lists may
be selected. Spreading coniferous trees, with broad
bases (such as Sequoia gigantea, etc.), may often be used
to advantage, as well as the wide-spreading feather-

palms (Phoenix and Jubaea).

AA. For country roads.

B. Deciduous.

Acer campestre.
Acer macrophyllum.
Acer Negundo.
Acer Negundo var. californi-

cum.
Acer platanoides.
Acer saccharinum.
^Esculus carnea.
jEsculus Hippocastanum.
Carya (Pecan).
Ginkgo biloba.

Juglans caiifornica.

Juglans Sieboldiana.

Liriodendron Tulipifera.
Paulownia tomcntosa.
Phytolacca dioica.

Populus nigra var. italica

Quercus lobata.

Quercus pedunculata.
Hobinia P.seudacacia.

Sophora japonica.
Taxodium distichum.
Tilia americana.
Tilia europaea.
Ulmus campestris.
Ulmus racemosa.

BB. Evergreen.
Acacia melanoxylon. Eucalyptus rudis.
Acacia decurrens var. dealbata. Eucalyptus viminalis.
Arbutus Menziesii.
Cinnamomum Camphora.
Cryptomeria japonica.
Eucalyptus botryoides.
Eucalyptus calophylla.
Eucalyptus capitellata.
Eucalyptus cornuta.

Eucalyptus diversicolor.

Eucalyptus leucoxylon.
Eucalyptus rostrata.

Ficus macrophylla.
Ofea europaa.
Pinus radiata.

Quercus Suber.
Schinus Molle.
Sequoia gigantea.
Sequoia semperyirens.
Sterculia diversifolia.
Tristania conferta.
Umbellularia caiifornica.

360. Eucalpytus rostrata; xi yrs. planted; 86 ft. high. California.

7. Trees that have been tried in California but have

proved unsatisfactory.

There are many species that have failed to give
satisfaction in some localities because of pecu-
liarities of climate or soil; there are some, also, that

have proved unsatisfactory on account of habit
;
from

among these may be mentioned :

Acacia species. Nearly all acacias stump-sprout
badly, so that for temporary planting they should
be avoided. When planted in narrow parkings, they
are very likely to raise sidewalks also, but this can be
remedied by frequent root-prunings, which they
stand admirably.

Acacia melanoxylon is generally debarred from the
citrus belt as a breeder of scale: when mature it is

said to suffer quickly from the effects of drought.
In the moister climate of the immediate vicinity of

the coast, near San Francisco, however, it proves
entirely satisfactory.

Ailanthus allissima* has a bad reputation on
account of its disagreeable odor, but as this is found

only in the staminate trees, it can be avoided by
planting none but the pistillate (fruit-bearing) trees.

Cratsegus species. Of all these species, C. Oxyacantha
is perhaps the one most commonly used, and through
the Santa Clara Valley and Bay regions is disfigured,
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in most cases, by sooty mold fungus, resulting from
scale infestations. This can of course be remedied, but,
in the average case, at considerable more expense than
would be warranted.

Eucalyptus corynocalyx becomes straggling and
unsightly with age.

Eucalyptus globulus and, in fact, almost all species of
the genus, are frequently debarred by town ordinance
from growth within 60 or even 70 feet of a sewer, on
account of the remarkable length and penetrating
power of their roots.

Eucalyptus robiista, a species which is exceedingly
handsome as a young tree, has been extensively
planted along roadsides and streets in the warmer parts
of the state. When mature, it becomes straggling
and exceedingly brittle, breaking up in an unsightly
way.

Eucalyptus rudis. This species has a pendent habit
when older that often causes a severe splitting of the
crown. As the trees are very picturesque, they are
often desirable, provided reasonable attention can be
given to prevent this.

Ficus macrophylla is injurious to sidewalks.
Grevillea robusta has brittle wood and is usually much

broken in heavy winds, but can be used with satis-
faction if kept well cut back.

Melia Azedarach var. umbraculiformis is unsatis-

factory in the immediate vicinity of the coast; as a
sidewalk tree it is exceedingly untidy when losing
leaves, and is also very much subject to scale insects.

Paulownia tomentosa is sometimes objected to on
account of the somewhat untidy appearance of the
persistent seed-pods, which require no little labor if all

are to be removed after flowering.
Phoenix dactylifera and P. reclinata both sucker

objectionably.

Populus alba, Robinia Pteudacacia and Ulmus race-
mosa are ex'-oodmgly troublesome when used as side-
walk trees on narrow streets; their surface roots often
break the cement or asphalt sidewalks, and the suckers
come up in the midst of lawns several yards away from
the parent tree.

Schinus Molle should be avoided in the citrous belt,
as it is found to harbor and become a nursery for scale
insects. As a street tree it is also unsatisfactory, becom-
ing too large and straggling, and requires too much
pruning to keep it within bounds; its large surface
roots often break cement and asphalt sidewalks.
The species of Phosnix and Jubsea should be avoided

on account of their low, wide-spreading habit, except
for avenues and boulevards where there is no sidewalk
or where there is from 20 to 30 feet space between side-
walk and driveway.

8. Trees for alkali soils.

There are many places in those parts of the state that
enjoy a high temperature and low rainfall, where the
percentage of alkali salts in the soil is too great for the
cultivation of most of our ornamental trees, and where
it is very important that some shade-producing species
be grown.

A. Tolerant of strong "black" alkali (sodium carbonate).

The most alkali-tolerant tree of those yet tested is

Kcelreuteria paniculata, a small species 15 to 30 feet high,
with feathery, pinnate leaves and ornamental yellow
blossoms.

AA. Tolerant of medium alkali (chiefly "white" alkali).
Acacia melanoxylon.
Ailanthus altissinia.

Albizzia lophantha.
Casuarina cquisetifolia.

Eucalyptus amygdalina var.
angustifolia (apparently the
least sensitive of the eu-
calyptus).

AAA. Only fairly tolerant.

Acer macrophyllum. Gleditsia triacanthos.
Acer Negundo var. californicum Ulmus species.
Cinnamomum Camphora. Washingtonia filifera.

AAAA. Tested and found unsuitable.

Most of those trees of the humid regions, e.g., the
eastern states and northern Europe, which have been
tried on alkali soils, have been found to suffer and to
remain dwarf and stunted. This is particularly true
of Liriodendrpn Tulipifera, Quercus pedunculata and
species of Tilia.

Since writing the above, the following additional
information on the alkali tolerance of ornamental trees
has been secured through the investigations of R. H.
Loughridge of the Agricultural Experiment Station at

Berkeley, and has been placed at our disposal.
Total amount of salts found in the upper 4 feet of

soil in which the following trees were growing, expressed
in tons per acre:

Tons per acre in depth of 4 feet.
Kcelreuteria paniculata ............................ 32
Platanus orientalis ................................. 21 1

/%
Eucalyptus amygdalina............................. 20
Eucalyptus angustifolia ............................. 20
Washingtonia (species not stated) .................... 7 y^
Phoenix dactylifera ................................. 5
Cinnamomum Camphora

ARBOR VITAE: Thuja.

Jos. BURTT DAVY.
B ' Y ' MoRRISON.f

Eucalyptus rostrata (Fig. 360).
Eucalyptus sideroxlyon var.

rosea.
Phoenix dactylifera.
Platanus orientalis.

Populus Fremontii.
Quercus lobata.
Robinia Pseudacacia.

ARBUTUS (ancient Latin name). Ericacese. Orna-
mental woody plants grown for their handsome ever-

green foliage and for their attractive flowers and fruits.

Trees or shrubs with the bark of the branches and
younger sts. smooth, and usually red, exfoliating: Ivs.

alternate, petioled, serrate or entire: fls. monopetalous,
globular or urn-shaped, 5-toothed; stamens 10, included;
anthers with a pair of reflexed awns, the cells opening by
a terminal pore; ovary 5-, rarely 4-celled, cells with
many ovules: fr. a globose, many-seeded, berry-like
drupe with mealy flesh, mostly granulose outside.
Twelve species in W. N. and Cent. Amer., S. and W.
Eu., Asia Minor, N. Afr., and Canary Isls.

The stems and branches are conspicuous by their
red smooth bark peeling off in large thin plates, the
evergreen foliage, rather large and usually lustrous

flowers, white to red, in terminal panicles followed by
attractive red fruits. They are of great decorative
value for parks and gardens in warm-temperate re-

gions; especially beautiful when adorned with the
clusters of white flowers or bright red berries.

Arbutuses grow best in well-drained soil in some-
what sheltered positions not exposed to dry winds.
They are very handsome greenhouse shrubs, thriving well
in a sandy compost of peat and leaf soil or light loam.

Propagation is by seeds sown in early spring or in

fall, or by cuttings from half-ripened wood in fall,

placed in sandy peat soil under glass; they root but
slowly. Increased also by budding or grafting, usually
veneer-grafting, if seedlings of one of the species can
be had for stock. Layers usually take two years to root.

A. Panicles short, nodding: Ivs. usually serrate.

Unedo, Linn. STRAWBERRY TREE. From 8-15 ft.:
Ivs. cuneate, oblong or oblong-lanceolate, 2-3 in. long,
glabrous, green beneath: fls. white or red, ovate: fr.

scarlet, warty, %in. broad. Sept.-Dec. S. Eu.. Ireland.
L.B.C. 2:123. R.B. 31:36. G.C. III. 14:329. Var.
integerrima, Sims. Lvs. entire. B.M. 2319. Var.
rubra, Ait., and var. Crodmii, Hort., have red fls. Gn.
26, p. 506; 33, p. 320. F.S.R. 2, p. 375. Very beauti-
ful in autumn when the tree bears its large scarlet frs.
and at the same time its white or rosy fls. Roots and
Ivs. astringent.

AA. Panicles erect: Ivs. usually entire.

Menziesii. Pursh (A. procera, Douglas). MADRONA.
Fig. 361. Occasionally 100 ft. high; trunk with dark
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reddish brown bark: Ivs. rounded or slightly cordate at

the base, oval or oblong, 3-4 in. long, glabrous, glaucous
beneath: fls. white, in 5-6-in.-long panicles: fr. bright

orange-red, J^in. long. Spring. W. N. Amer. B.R. 21:

1753. 8.8.5:231. P.M. 2:147. G.F.3:515; 5:151. Mn.

361. Arbutus Menziesii. ( x 1 3)

3:85. B.M. 8249. R.H. 1893, pp. 149, 150 The hardi-

est and probably the handsomest species of the genus;
it stands many degrees of frost. Fig. 361 is adapted
from Pacific Railroad Kept.

arizonica, Sarg. (A. xalapensis var. ariz6nica, Gray).

Fig. 362. Tree, 40-50 ft.: trunk with light gray or

nearly white bark: Ivs. usually cuneate at the base,

oblong-lanceolate, 1^-3 in. long, glabrous, pale be-

neath: fls. white, in loose, broad panicles 2-3 in. long:
fr. globose or oblong, dark orange-red. Spring. Ariz.

G.F. 4:318 (adapted in Fig. 362). S.S. 5:233. The
contrast between the white bark of the trunk, the

red branches, and the pale green foliage makes
a very pleasant effect: fr. and fls. are also very
decorative.

A. Andrdchne, Linn. From 10-30 ft.: Ivs. oval-oblong, usually
entire, yellowish green beneath: fls. yellowish white: fr. bright red.

Greece, Orient. B.M. 2024. B.R. 2:113. G.C. III. 4:724. R.H.
1911. p. 307 (habit). A. andrachnoUes, Link (A. Andrachne X
Vnedo. A.hybrida, Ker. A. serratifolia, Lodd. A. Milleri, Hort.
A. photini&efolia, Hort.). Lvs. serrate: panicles drooping; fls.

white. B.R. 8:619. L.B.C. 6:580. G.C. II. 9:211. F. 1879, p. 50.

A. canarignsis, Lindl. Height 10-30 ft.: Ivs. oblong-lanceolate,
serrate, glaucous beneath: panicles erect; fls. greenish white.

Canary Isls. B.M. 1577. A. densifldra, HBK. Height 20 ft. : Ivs.

oblong or ovate, serrate, downy beneath: fls. white. Men. A.
hybrids, Ker=A. arachnoides. A. laurifdlia, Hook.=A. Men-
ziesii. A.laurifdlia, Lindl.=A. xalapensis. A. MUteri, Hort.=A.
andrachnoides. A. mtillis, HBK. Shrub or small tree: Ivs. oblong,
serrate, pubescent beneath: fls. white, often tinged greenish red.
Mex. B.M. 4595. A. pildsa, Grah.=Pernettya pilosa. A.
procira, Douglas=A. Menziesii. A. serratifdlia,L.odd., not Salisb.
=A. andrachnoides. A. texAna, Buckl.=A. xalapensis. A.tomen-
tAsa, Pursh=Arctostaphylos tomentosa. A. Uva-tirsi, Linn.=
Arctostaphylos Uva-ursi. A. xalaptnsis, HBK. (A. laurifolia,
Lindl.). Height 10-20 ft.: Ivs. oval or ovate-lanceolate, entire or
trenately serrate, glabrous or downy beneath: fls. reddish; corolla
abruptly contracted above the middle. Mex., Texas. S.S. 5:232.

ALFRED REHDEB.

ARBUTUS, TRAILING: fpigxa repent.

ARCHANGELICA (Greek, chief angel, from fancied
medicinal virtues). Umbettiferx. GARDEN ANGELICA.
A genus of 15-20 species of strong-smelling coarse herbs
closely allied to Angelica, but differing in highly
technical characters associated with the oil-tubes
in the fruit.

officinalis, Hoffm. A European and Asian biennial
or perennial, known also as Angelica Archangelica;

stout herb, with ternately decompound Ivs. and large
umbels of small fls. The sts. and ribs of the Ivs.

were once blanched and eaten, after the manner of

celery, and they are still used in making of sweet-
meats. Little known in this country, although it

is offered by American dealers. Its chief value
to us is its large foliage. Seeds may he sown
in the fall as soon as ripe, or the following

spring. They are slow to germinate. Hoot
used for its aromatic and carminative prop-
erties.

ARCHONTOPH(ENIX (Greek, majestic pha-
nix). Palmacese, tribe Arecese. Showy and ele-

gant palms, completely spineless, and with tall

stout trunks, which are conspicuously ringed by
the annular scars of the fallen leaves.

Leaves divaricate, terminal, forming a large
crown pinnately divided, the segms. entire or toothed;
in very young specimens the Ivs. are undivided or

simply bipartite; midrib prominent, the nerves more
slender; rachis keeled above, convex beneath, the

petiole slightly tomentose, and channeled above:
mfl. appearing much below the Ivs., consisting of

2 long, flattened, ultimately pendent and deciduous

spathes, inclosing the short -peduncled and much-
branched, pedulous spadicea: fls. monoecious, sessile

on the branches of the spadix; in male fls. the
8 perianth segms. are unique in the family; female
fls. with 3 perianth segms., sometimes more: fr.

a drupe, globose or elliptic-globose, containing a

single fibrous seed. There are about 10 sped,
natives of the Australian or Malayan region. G.C.1I.
22:427.

As Seaforthia elegans, the second species is well known
to all florists and decorators as one of the most graceful
and stately palms in cultivation. Both species have
become very popular in California for outdoor culti-

vation (see G. C. III. 27: 109), where the second species

fruits, seeds and germinates readily.

362. Arbutus arizonica. (XH)

In the North, they are grown in a temperate house,
in a rich soil containing a good percentage of fibrous

material and sand mixed with an equal part of rich

loam. They require plenty of water.
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Propagation is by seeds, which sprout readily in pans
or boxes if placed in a warm moist house.

A. Lf.-segms. whitish underneath.

Alexandra?, H. Wendl. & Drude (Ptychosp 'rma Alex-

andra-, F. Muell.). Trunk 7(^80 ft.: Ivs. several ft.

long; rachis very broad and thick, glabrous or slightly

scurfy; segms. numerous, the longer ones 1J^ ft. long,

V^-1 in. broad, acuminate and entire or slightly notched,

green above, ashy glaucous beneath: infl. about 1 ft.

long, the fls. greenish yellow: fr. ovoid-globular.

Queensland. F.S. 18:1916. Seldom ripening fr. on

plants cult, outdoors in Calif, and rather tender when

young
AA. Lf.-segms. green on both sides.

Cunninghamii, H. Wendl. & Drude (Ptychosperma
Cunninghamii, H. Wendl. P. elegans, Blume. Seafdrthia

elegans, Hook.). Trunk and general habit like the pre-

ceding, but the segms. acuminate and entire or scarcely
notched: fls. shell-pink, followed by globular berry-like

drupes. Queensland and New S. Wales. B.M. 4961,

7345, the first as Seaforthia elegans, the second as

Ptychosperma elegans. Hardier than the preceding,
and fruiting freely in outdoor specimens in Calif.

N. TAYLOB.t

ARCTIUM (from Greek word for bear, probably
alluding to the shaggy bur). Compdsitx. BURDOCK. A
few coarse perennials or biennials of Temp. Eu. and
Asia, some of them widely distributed as weeds. Invo-
lucre globular and large, with hooked bristles, becoming
a bur: receptacle densely setose: pappus deciduous, of

short serrulate scales: Ivs. alternate, large and soft,
whitish beneath: plant not prickly: fls. pinkish or

purplish in summer.

Lappa, Linn. (Lappa major, Gaertn.). COMMON BUR-
DOCK. The burdock is a common and despised weed in

this country, although it is capable of making an ex-
cellent foliage mass and screen. In Japan it is much
cult, for its root, which has been greatly thickened and
ameliorated, affording a popular vegetable. It is there
known as gobo (see Georgeson, A. G. 13, p. 210).
Roots collected from plants of the first year's growth
are used as an alterative in blood and skin diseases.

The seeds and fresh Ivs. are used medicinally to a
limited extent. A.mhnus,
Schk., a European weed,
widely naturalized in E.
N. Amer. is apt to
be confused with A.

Lappa. N. TAYLOR, t

ARCTOSTAPHYLOS
(Greek, bear and grape).
Ericaceae, MANZANITA.
Ornamental shrubs

grown for their evei green
foliage and also for their
attractive flowers and
fruits.

Shrubs or rarely small
trees: Ivs. alternate, en-

tire, evergreen : fls. small
in terminal often pani-
cled racemes; calyx 4-5-

parted, persistent ; corolla

urceolate, 4-5 -toothed;
stamens 8 or 10, included;
anthers with a paii of

awns, the cells opening
with a pore; ovary 4-10-

celled, 1 ovule in each
cell: fr. a red, usually
smooth mealy berry or

363. Arctostaphyios Hva-ursi. rather drupe with 4-10
<XH) coherent nutlets.

25

About 20 species in N. and Cent. Amer., 1 species also

in N. Eu. and N. Asia. Includes Comarostaphylis.
They are handsome evergreen shrubs, though gen-

erally with less conspicuous flowers and fruits than those
of the allied genus Arbutus. Some Central American
species, however, as A. arbutoides, A. arguta and
A. polifolia are beautiful in flower, and well worth a

364. Manzanita. Arctostaphyios manzanita.

place in the greenhouse or in the garden in temperate
regions; of the American species, A. Pringlei, A. viscida

and A. bicolor are some of the handsomest. Only the

trailing species are hardy North. For culture, see
Arbutus.

bicolor, 9,

californica, 2.

diveraifolia, 10.

glauca, 5.

INDEX.

manzanita, 4.

nevadenais, 2.

Pringlei, 8.

pungens, 3, 4.

tomentosa, 7.

Uva-ursi, 1.

vUcida, 6.

A. Trailing or creeping: Ivs. %-!% in. long: fls. in
short and rather few-fld. clusters.

1. Uva-ursi, Spreng.(^rim(ws frwi-tfm.Linn.). BEAR-
BERRY. Fig. 363. Lvs. obovate-oblong, tapering into
the petiole, retuse or obtuse at the apex: fls. small, about
Min - long, white tinged with red. Northern hemisphere,
in N. Amer. south to Mex. Em. 2:431. Gn. 14:68
(habit). Hardy trailing evergreen shrub, like the fol-

lowing valuable for covering rocky slopes and sandy
banks. Cuttings from mature wood taken late in sum-
mer root readily under glass. Lvs. are employed in
medicine chiefly for their action on the kidneys and
bladder.

2. nevadensis, Gray (A. califdrnica, Hort.). Lvs. ob-
ovate or obovate-lanceolate, abruptly petioled, acute or
mucronate at the apex: fls. in short-stalked clusters,
white or tinged with red. Calif., in the higher mts.
G.W. 13:326 (habit).

AA. Erect shrubs: Ivs. usually 1-2 in. long: fls. in mostly
many-fld. panicled racemes.

B. Lvs. glabrous, rarely minutely pubescent.

c. Pedicels glabrous.

3. pungens, HBK. From 3-10 ft.
; glabrous or min-

utely pubescent: Ivs. slender-petioled, oblong-lanceo-
late or oblong-elliptic, acute, entire, green or glauces-
cent: fls. in short, umbel-like clusters: fr. glabrous,
about ]4m. broad. Mex., Low. Calif. B.R. 30:17
B.M. 3927.

4. manzanlta, Parry (A. pungent, Authors). Fig. 364.
Shrub or small tree, to 30 ft. . Ivs. ovate, usually obtuse
and mucronulate at the apex, glabrous, dull green: fls.

in prolonged panicled racemes: fr. glabrous, J^-J^in.
broad. W. N. Amer., from Ore. south. G.F. 4:571
G.C. III. 44:163. B.M 8128.

cc. Pedicels glandular.
5. glauca, LindJ. From 8-25 ft. . Ivs. oblong or orbic-

ular, obtuse and mucronulate at the apex, glaucescent
or pale green: fls. in prolonged panicled racemes; pedi-
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eels glandular: fr. minutely glandular. Calif. Intro.

1891. Lvs. used medicinally like those of A. Uva-ursi.

6. viscida, Parry. From 5-15 ft. : Ivs. broad-ovate or

elliptic, abruptly mucronulate, acute or rounded at the

base, glaucous: fls. in slender and spreading, panicled
racemes; pedicels viscid; corolla light pink: fr. depressed,
about J^in. broad, smooth. Ore. to Calif.

BB. Lvs. more or less pubescent.

c. Branchlets usually bristly-hairy: hts. dull grayish or

bluish green above.

7. tomentdsa, Douglas. From 2-6 ft. : Ivs. oblong-lan-
ceolate or ovate, acute, sometimes serrulate, pubescent
beneath, pale green: fls. in rather dense and short,

usually panicled racemes; pedicels short: fr. puberulous,
glabrous at length. W. N. Amer. B.R. 21:1791. B.M.
3320. The hardiest of the erect species.

365. Arctotis grandis.

8. Pringlei, Parry. Shrub: Ivs. broad-ovate or ellip-

tic, usually abruptly mueronulate, pubescent, some-
times glabrous at length, glaucous: panicled racemes

peduncled, usually leafy at the base, many-fld.; slen-

der pedicels and calyx glandular-pubescent: fr. glan-
dular hispid: Calif., Ariz.

cc. Branchlets tomentose: Ivs. bright green and
lustrous above.

9. tricolor, Gray. From 34 ft. : Ivs. oblong-oval, acute
at both ends, entire and revolute at the margin, gla-
brous and bright green above, white-tomentose be-

neath: fls. in nodding, rather dense racemes; pedicels
and calyx tomentose; corolla J^in. long, rose-colored:

fr. smooth. Calif.

10. diversifdlia, Parry (Comarostdphylis diversifdlia,

Greene). Shrub, 5-15 ft. : Ivs. elliptic or ovate to oblong,
1-2 J^ in. long, acute, cuneate at the base, spinulose-
dentate, often revolute at the margin, grayish pubes-
cent or tomentose beneath: racemes terminal, usually

several, lJ^-4 in. long, tomentose; pedicels slender;

corolla Yi\n. long, light pink: fr. ovoid, i^in. long,
scarlet. Low. Calif . May, June: fr. in Aug., Sept. Mn.
5:231.

A. alpina, Spreng.=Arotous alpina. A. arbuloiiies. Hemsl.
Five to 6 ft.: Ivs. lanceolate, oblong, ferrugineously pubescent
beneath: panicles erect, loose. Guatemala. B.R. 29:30. A.araiUa,
Zucc. (A. nitida, Benth.). Five to 6 ft.: Ivs. oblong-lanceolate, ser-
rate, glaucous and glabrous: panicles loose, erect. S. Mex. B R
31:32. B.M. 3904 (as A. nitida). A. caHf6rnica, Hort.=A. neva-
densis. A. nUida, Benth.=A. arguta. A. polifdlia, HHK. Height
1-3 ft.: Ivs. linear-lanceolate, glaucous and puberulous beneath: 8s.

red, in loose, erect racemes. Me*. ALFRED K.EHDER.

ARCTOTIS (Greek for bear's ear, alluding to the

achene). Compositx. Herbs with long-peduncled heads
and more or less white-woolly herbage, of 30 or more
African species : achenes grooved, with scale-like pappus :

involucre with numerous imbricated scales: receptacle
bristly. Two species, both treated as annuals, are sold

in this country. Cultivation simple.

breviscapa, Thunb. (A. leptorhlza var. breiriscit/in,

DC.). Stemlessor nearly so (6 in. high), half-hardy, read-

ily prop, from seeds, and to be grown in a warm, sunny
place: Ivs. usually longer than the scape, incised-den-
tate: scape hirsute, bearing one large fl. with dark
center and oiange rays.

grandis, Thunb. Fig. 365. A beautiful annual, form-

ing a bushy clump 2-2^ ft. high: Ivs. much shorter

than the scape, repand dentate: fls. 2J^-3 in. diam.,
white or white and pale violet. May be the same as A.

shEchadifolia, Berger.

A. Gtimbleionii, Hook. f. Ray fis. deep orange-red. Namaqua-
land. S. Afr. B.M. 7796. N. TAYLOR, f

ARCTOUS (Greek, boreal, referring to its distribu-

tion). Syn. Mairania. Ericacex. Ornamental flat

shrub, rarely cultivated in rockeries for its bright

green foliage and scarlet or black fruits in autumn.
Prostrate glabrous shrub: Ivs. alternate, serrate,

deciduous: fls. in small terminal racemes; calyx 4-5-

parted; corolla urceolate with 4-5-toothed recurved

limb; stamens 8-10, included, anthers with a pair of

short awns, cells opening with a pore; ovary 4-5-.

celled: fr. a globose juicy drupe with 4-5 separate
nutlets. One circumpolar species.

This is a plant lying flat on the ground, with

shreddy bark, thin deciduous leaves clustered toward
the end of the branches, small white flowers appearing
before or with the leaves, followed by lustrous, black

or red fruits. Adapted for rockeries where it will prob-

ably succeed best in peaty soil and in a half-shady posi-

tion. Propagation is by seeds and by cuttings.

alpinus, Niedenzu (Arctostdphylos alpina, Spreng.
Mairania alpina, Desv.). Lvs. obovate or oblanceolate,

narrowed into the short petiole,
l
/y-\

lA in. long, reticu-

late, serrate: fls. 2-4, J^in. long, white tinged pinkish
or greenish: fr. }^in. across, globose, bluish black. N.

Amer., N. Eu., and N. Asia. S.E.B. 6:880. B.B. 2:573.

M.D.G. 25:138 (habit). Var. rftber, Rehd. & Wilson.

Fr. bright red, not changing to black. Rocky Mts., W.
China. This variety is handsomer than the type on

account of the bright color of the fr.

ALFRED REHDBH.

ARDISIA (pointed, alluding to the stamens or

corolla-lobes). Including Icacdrea. Myrsinacex. Trees

and shrubs, some of which are grown in their juvenile

state as pot subjects, or as outdoor specimens in warm
climates.

Flowers white or rose, usually in cymes, with 5

parted (sometimes 4- or 6-parted) rotate corolla, 5

stamens attached to the throat of the corolla, with very

large anthers and a 1-seeded drupe the size of a pea:

Ivs. entire, dentate or crenate, thick and evergreen.

Probably more than 200 species in the tropical and

subtropical parts of both hemispheres, one of which

(A. crenulata) is a popular berry-bearing conservatory
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and table plant, and a half-dozen others of which are

sometimes seen in collections.

Ardisia crenulata is in great demand as a Christmas

plant. The other species are seldom seen in this coun-

try. They are nearly always propagated from seed, but

a plant can be secured more quickly, and better, from

a cutting. When plants are over three years old, they
often lose their foliage and become "leggy." Good

plants can be obtained from the bushy tops by girdling

them near the branches, and covering the pieces from

which the bark has been removed with wet moss; the

moss will be well filled with root in about six weeks,
when the tops may be taken off and potted, keeping
them in a tight case until they grip the soil. These

plants, from which the tops have been removed, are

excellent material from which to obtain cuttings, and

they will break quite readily if placed in a close, warm
atmosphere, about 65. Cuttings should be taken from

young shoots of half-matured wood, and placed in a

cutting-bed with a top and bottom temperature of 70.
If these conditions are followed they will root in a

month, after which they may be transferred

to small pots. Loam, peat and sand in equal
parts is the best potting material. As the

plant increases in size and vigor, decomposed
manure should be added to the mixture,
about a fourth part of manure being sufficient.

A night temperature of 65 should be main-
tained for securing the best results. The
advantage of the cutting over the seedling will be
apparent, the cutting branching near the pot, whereas
the seedling will grow a few inches of stem first. Care
should be exercised in selecting the plants from which
to propagate, since those grown from seed will vary
somewhat in the size and number of berries they pro-
duce, and only the best should be selected as stock

plants. As soon as the plants show signs of flowering,

they should be given more air, and wetting overhead
should be avoided until the berries are set. They should
at all times be kept in a light position near the glass;

during the summer months, however, they should be
shaded with cheese-cloth on bright sunny days. About
the 1st of October, the berries will be well developed
and should be given plenty of sunshine to color them
well. The temperature may be lowered to 50 or 55,
as growth is not wanted at this season. Waterings with
soot^water will be beneficial, a handful to an ordinary
watering-pot. This produces a fine color on the leaves
and berries. The large brown scale is the greatest
enemy of this plant; and the best means to keep this

in check is to fumigate with cyanide of potassium.
Several fumigations will effect a cure. The temperature
of the house should never be over 60 when fumigated.
(Geo. F.- Stewart.)

A. Fls. red or rose-colored.

crenulata, Lodd. (A. crenata, Sims. A. crispa, Hort.).
Fig. 366. As cult., a compact and neat shrub, with
lance-oblong, wavy-margined, alternate

lys.
and droop-

ing clusters of small coral-red, long-lasting, handsome
frs: fls. in terminal panicles, sweet-scented. Probably
native to E. Indies or China. B.M. 1950. L.B.C. 1:2.
Mn. 1:58. A.F. 13:558. Var. variegate, Hort., has
variegated Ivs.

humilis, Vahl. Lvs. lance-oblong, shining: frs. shin-

ing_black. India.

Oliveri, Mast. Lvs. nearly sessile, recurved, oblanceo-
late and acuminate, 6-8 in. long, entire: fls. pink, in

large, dense heads, like an ixora, the limb rotate, %m.
across. CostaRica. G.C. 11.8:681. Elegant stove plant.

AA. FIs. white.

japonica, Blume. Lvs. short-oblong or somewhat
cuneate, whorled, serrate: fls. on red pedicels in droop-
ing racemes: berries white. Dwarf. Japan. Probably
hardy in the N.

ycephala, Wall. Lvs. bright green, red or wine-
colored when young, opposite: fr. black. E. Indies.

AAA. Fls. purple or black-dolled.

Pickeringia, Torr. & Gray (Icacorea paniculdta,

Sudw.). MARBLEBERRY. Glabrous, to 24 ft.: Ivs.

oblanceolate to lance-oblong, entire, narrowed to a
petiole: panicle many-fld.; corolla-lobes oval and be-

coming reflexed: fr. as large as peas, black and shining.
E. Fla. Intro. 1891.

A. umbellaia is offered in this country as corning from India.
The A. umbell&ta. Baker (of the botanists), ia a Madagascar plant,
and it is doubtful whether it is cult, in this country. Species with
white fls. are A. acuminata, Willd., B.M. 1678; A. capitAta, Gray;
A. mamiUata, Hance; A. pund&ta, Roxbg. ; A. vittdsa, Wall. Spe-
cies with red or reddish fls. are A. macrocdrpa, Wall.; A. panicu-
lAta, Roxbg., B.M. 2364; A. serrul&a, Swartz; A. Wdtlichii, DC.
Recently described ardisias are: A. gigantifdlia, Stapf., with
elliptic Ivs. 12-14 in. long and 8 in. broad: fla. small, rose-colored,
in long-stalked loose panicle. S. China. A. BrandneriAna, Linden,
dwarf, with green-shaded crenulate Ivs. Congo, L H B

366. Ardisia crenulata. ( X Yd

ARECA (said to be latinized form of Malayan name).
Palmacex, tribe Arecese. A graceful and well-known
group of spineless palms, the trunks solitary or forming
a ring-like clump.

Leaves at first bipartite, and only after several years
forming the beautiful and gracefully pinnate adult Ivs.,
which form large terminal clusters; Ifts. slender, lanceo-
late or linear, acuminate; rachis 3-angled, convex on
the back, the upper face and the petiole concave:
spadix very much branched, appearing from the lowest
If.-base, and by the falling of this ultimately being
separated from the If.-cluster; spathes 3, 1 inclosing the
fls., the other 2 usually bract-like: fls. monoecious, the
female solitary, surrounded by numerous slender spikes
of male fls. which are fragrant and white, and much
smaller than the female: fr. ovoid, orange-colored, sur-
rounded by the persistent, coriaceous perianth. There
are only about 14 species, confined to the Asiatic and
Australian tropics, all the 30 or more species usually
credited to the genus belonging in Acanthophoenix,
Chrysalidocarpus (A. lutescens), Dictyosperma, Eu-
torpe, Hyophorbe, Kentia (Howea), Oncosperma,
Phcenicophorum and others. From Pinanga, the most
closely related genus, Areca is distinguished by having
not more than 6 stamens and by the female fls. being
much larger than the male.

Areca is commercially a very important genus on
account of the betel nut (A. Catechu). The fibrous

spathes and the covering of the fruit are used in packing;
the seeds contain a dye, and, most important of all, are
the source of the masticatory "betel nut" of the East.

Medicinally, their principal use is for expelling tape-
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worms. More than seventeen varieties of the nut are
known in India alone, where the trade in the nuts

(seeds) exceeds $30,000,000 yearly. It is also used

extensively for medicinal purposes.
The cultivation of arecas is not difficult. They must

be grown in a tropical house with a day temperature
of 75 to 85 and a

night temperature
of not less than 60.
Young plants thrive

in a mixture of

equal parts of peat
or leaf-mold and
loam, while older

plants will do best
in a mixture of

loam and sand,

equal parts, mixed
with a liberal
amount of well-rot-

ted cow- or horse-

manure. Water
freely, at least every

367. Areca Catechu. otherday As young
plants, they form

beautiful decorations and when old are perhaps the

most graceful and delicately foliaged palms in culti-

vation. G.C. II. 22:427.

A. Sis. solitary and exceeding 40ft. in adult trees.

Catechu, Linn. BETEL NUT. Fig. 367. St. solitary,
40-100 ft.: Ivs. 4-6 ft., forming a large crown, but with
1 or 2 of the lowest usually pendulous; Ifts. numerous,
1-2 ft., upper confluent, quite glabrous: spathe, flat-

tened and, smooth in age, become fibrous when old: fr.

lJ^-2 in., ovoid, smooth, orange or scarlet. Asia and
Malayan Isls. Frequent in American tropics.

AA. Sts. usually numerous, often forming a ring, usually
not over 25 ft.

B. Young growth red: Ifts. appearing in bunches of 3.

Ilsemannii, Hort. Resembles a red-stemmed chrysa-

lidocarpus: young Ivs. very dark red, becoming green;
fronds slender, arching, with curving pinnae: fls. and
fr. unknown. Oceanica (?). R.H. 1898:261. (as Linos-

podia; Micholtziana).

BB. Young growth green: Ifls. not in bunches of 3.

Aliceae, F. Muell. Sts. several from the same rhi-

zome, 9 ft. or more high, and slender: Ivs. 3-6 ft. long;

segms. acuminate, several confluent, especially at apex,

bright shining green on both sides: fls. paniculate, the

panicle coming from between the Ivs. Queensland.

triandra, Roxbg. Trunk 15-25 ft. high, 1-2J^ in.

thick, usually several together, and frequently sending
out basal offshoots, cylindrical: fronds 4-6 ft. long;

segms. with 6 primary nerves about 1 line apart;

petiole about 1 ft. long: fls. as in A. Catechu: fr. about
as large as an olive, orange-scarlet. India.

A. dlba, Bory=pictyosperma alba. A. Baiieri, Hook. f.=
Rhopalostylis Baueri. B.M. 5735. A. elegantlssimn, Hort. Trade
name(?). A. furfurctcea, Hort.=Dictyosperma furfuracea. A.

gigantta, Hort.=Pinanga ternatensis. A. grdcilis, Roxbg.=Pin-
anga gracilis. A. grdcilis, Tnouars=Dypsis pinnatifrons. A.
ordcilis, Giseke=Drymophlo3Us appendiculatus. A. grandifdrmis,
Hort.=Trade name(7). A. lultscms, Bory.=Chrysalidocarpus
lutescens. A. madagascarihmis, Mart. A rare species, with small
trunk and few Ivs. Madagascar.=Dypsis madagascariensis. A.
monast&chya, Mart.=Bacularia monostachya. B.M. 6644. A.
munli'inn, Hort. B.M. 3874 (as Euterpe). A. Nibung, Griff.=

Oncosperma filamentosum. A. olerdcea, Jacq.=Oreodoxa oleracea.

A. piimila, Blume=Nenga Wendlandiana. B.M. 6025. A. rit-

bra, Hort.=Dictyosperma rubra. -A. ritbra, Bory=*Acanthophoe-
nix rubra. A. Sanderidna, Hort. Trade name(?). A. adpida, So-

land.=Rhopalostylia sapida. B.M. 5139. A. ipecidsa, Hort.
Trade name(?). A. tigiudria, Jack. Oncosperma filamentosa.

A. VerschaffiUii, Hort.=Hyophorbe Verschaffeltii.

N. TAYLOR.

AREGELIA (named in honor of the botanist, C. yon
Regel). Bromeliacex. Epiphytic hothouse plants with
the serrate Ivs. arranged in a rosette: fls. in a simple

dense head among the inner Ivs. of the rosette, which
are often colored, violet, blue or white. A genus of
about 25 species, inhabiting Guiana and Brazil. The
species below are sometimes referred to Nidularum.
For cult., see Billbergia.

A. Length of fl. 1% in. or less.

tristis, Mez (Nidularium marmoratum, Hort., not
Morr. N. trlste, Regel. Karatas tristis, Baker). Lvs. 6-
12, from 6-12 in. long and half as broad in the middle,

nn dappled with brown, somewhat scurfy beneath:

. urple: bract-lvs. narrow-linear: fr. oblong, white.

AA. Length of fl. 1% in. or more.

B. Lvs. not barred.

c. The Ivs. densely scaly.

Morreniana, Mez (Karatas Morreniana, Ant.
Nidularium Morrenianum, Makoy). Lvs. many in a
dense rosette, with few very minute spines, not striped,
densely scurfy beneath: fls. many, dark purple: bract-
lvs. linear-lanceolate.

cc. The Ivs. free from scales or nearly so.

Carolina:, Mez (Nidularium Carolinx, Letn. N.
Meyendarfii, Regel. Karatas Carolinx, Ant. Guzmania
plcia, Hort. Billbergia Carolinx, Beer. B. dlens, Hook.).
Lvs. several to many, strap-shaped, rather thick, finely

spiny-toothed, 12 in. long, bright green on both sur-

faces, the bract-lvs.' bright red: fls. blue-purple, in a
short head nestling in the bright If.-cup. B.M. 5502.
I.H. 7:245.

princeps, Mez (Nidularium princeps, Morr. N.
spectdbile, Hort. Karatas princeps, Baker. K. Meyen-
dorfti, Ant. A. princeps, Mez.). Lvs. 15-20, about
10-12 in. long, broadest at the middle, firm, spiny-
toothed, lightly glaucous: fls. numerous, violet-purple,
surrounded by about 8-10 oval, bright red bract-lvs.

BB. Lvs. conspicuously barred on the back.

Binotii, Mez (Nidularium Binotii, Regel. N. Mak-
oydnum, Regel. Karatas Bindtii, Ant.). Lvs. 15-20,

strong-spiny, scurfy and transversely banded on the

back, the inner ones similar in color: fls. many, white.

Not to be confounded with Bromelia Binotii.

spectabilis, Mez (Karatas spectabilis, Ant. Nidula-
rium spectdbile, Moore. N. eximinum, Hort.). Fig. 368.

Lvs. 10-15 in. long, about 1^2 in- broad, serrulate,
barred on the back, the apex rounded, apiculate, with
a red apical spot: fls. milky, pale blue at the apex.
Brazil. B.M. 6024. GEORGE V. NASH.J

368. Aregelia spectabilis. (XM)





Arboriculture. A palm plantation, with Corypha umbraculifera in the foreground.
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ARENARIA (arena, sand, where many of the species

grow). Including Alsine, Cherleria and Moehringia,.

Caryophyllacex. Low herbs, mostly with white flowers,

usually forming mats, and suitable for borders, carpets,
and lawn clumps; many of them also used for rockwork
and alpine gardens; spring- or summer-flowering.
Annual or perennial, with opposite entire narrow ex-

ctipulate Ivs.: fls. small, terminal or clustered, or some-
times axillary; sepals 5; petals 4 or 5, entire or slightly

notched, sometimes wanting; stamens 10 (rarely 8);

styles mostly 3: fr. a small caps., opening by valves as

many or twice as many as the styles. Perhaps 130-150

species, as the genus is here denned, throughout the

world but rare in the tropics. Only the perennial spe-
cies are commonly cult. Of easiest cult, in almost any
soil. Prop, by division; also by seeds, and rare species
sometimes by cuttings. Many species of arenaria may
be found in the collections of alpine-garden and rock-

garden fanciers; but the prevailing cult, kinds are

accounted for below Related genera are Cerastium
and Stellaria. Monogr. by F. N. Williams, Journ. Linn.
Soc. 33:326 (1897-8).

aculeata, 16.

aretioides, 4.

balearica, 3.

cffispitosa, 14.

Franklinii, 17.

graminifolia, 9.

grandiflora, 10.

INDEX.

grrjenlandica, 8.

juniperifolia, 15.

juniperina, 15.

lanceolata, 6.

macrophylla, 7.

montana, 11.

pinifolia, 13.

purpurascens, 2.

Rosanii, 12.

sedoides, 1.

tetraquetra, 5.

verna, 14.

A. Petals usually wanting or rudimentary.

1. sedoides, Frpel. (Cherleria sedoides, Linn.). Mi-
nute green moss-like carpeter, 1 or 2 in. high: fls. uni-
sexual or polygamous, greenish, inconspicuous. Mts.,
Eu. A choice rock-cover in alpine gardens. Prop, by
division or seeds.

AA. Petals usually present and prominent.
B. Fls. purplish.

2. purpurascens, Ramond. Alpine, tufted and de-
cumbent: Ivs. ovate-lanceolate, acuminate: fls. on short
tomentose pedicels, 2 or 3 on a branch, the purplish
corolla exceeded by the sepals. Pyrenees. A carpeter.

BB. Fls. white (sometimes purple in No. 16).

c. Lvs. ovate-oblong or lanceolate.

3. balearica, Linn. Very low (3 in. high), creeping,
with small ovate glossy thick and ciliated Ivs.: fls.

single on long peduncles; sepals erect. Balearic Isls.,
Corsica. Not hardy in latitude of New York City.

4. aretioides, Portens. Densely cespitose, and making
a good green carpet: Ivs. oblong-lanceolate, obtuse and
short-mucronulate, grooved above and 3-nerved
beneath: fls. solitary, with 4 sepals. High Alps.

5. tetraquetra, Linn. Carpeter, 3-6 in., pubescent:
Ivs. ovate, keeled, 4-rowed: fls. in heads, with sepals
stiff and ciliate and nearly equaling petals. France.

6. lanceolata, All. Cespitose-procumbent, the sts.

ascending: Ivs. lanceolate, rounded at base, acute, flat,

many-nerved below: fls. 1-3, the sepals lanceolate-

acute, equaling the petals. High Alps.
7. macrophylla, Hook. Sts. decumbent and angled,

pubescent: Ivs. lanceolate or lance-oblong, mostly
acute: peduncles slender, 1-5-fld., the sepals lanceolate-
acuminate. Labrador and Vt. to the Pacific. Intro. 1881.

CC. L/vs. linear or awl-like.

D. Sepals obtuse.

8. groenlandica, Spreng. Annual: very low, forming
mats, the decumbent or erectish sts. bearing 1-5 fls.:

Ivs. linear and obtuse, J^in. or less long: sepals and
petals blunt, the latter sometimes notched. High alti-
tudes and latitudes, but coming to the seacoast in

parts of New Eng., and ranging down the mts. to N. C.
Intro. 1884. A neat little alpine.

9. graminifdlia, Schrad. A foot or
{ess high: Ivs. long

and filiform, rough-margined: fls. in 3-forked loose

pubescent panicles; petals obovate, exceeding calyx. Eu.

DD. Sepals acute, pointed or even awned.

E. Blossoms solitary, or mostly in 2's or 3'a.

10. grandifldra, Linn. Fig. 369. Ten in. or less high:
Ivs. flat-awl-shaped, 3-nerved and ciliate, the radical
ones crowded: fls. large, solitary or in about 2's or 3's,

long-stalked. Eu. Runs into many forms.

11. montana, Linn. Smaller: Ivs. linear or nearly
so: fls. large, solitary, very long-stalked; sepals acumi-

nate, less than the corolla. S. W. Eu.

12. Rosanii, Tenore. (Alsine Rosanii, Fenzl). Low
(1-2 in.): Ivs. linear-lanceolate and mucronate, hairy,
striate: sts. erect, hirsute, about 3-fld.: fls. white, with
obovate petals and striate longer sepals. Italy.

BE. Blossoms 5-7 (or more) together.

13. pinifolia, Bieb. (Alsine pinifolia var. grdcilis,

Fenzl). Cespitose, the branches ascending: Ivs. nar-

rowly awl - shaped
or bristle-like, often
curved: fls. large, in

5-7-fld. corymb, the

pedicels equaling
the calyx or shorter;

sepals linear, hairy,

3-nerved; petals
obovate-oblong, ex-

ceeding calyx. Asia
Minor. A dwarf

compact plant with
small pine-like foli-

age which becomes
rosulate on sterile

shoots, producing
many pure white

fls.; an attractive

edging and rockery
plant.

14. verna, Linn.

(Alsine verna,
Bartl). Dwarf, 1-3
in. high: Ivs. linear-

subulate, flat,

strongly 3-nerved,
erect: fls. on filiform

peduncles, with

strongly 3 - nerved
sepals. Eu. and
Rocky Mts. Ex-
cellent little rock

plant. Var. caespi-

t&sa, Hort., is a compact, leafy form, making dense
moss-like masses; all summer.

15. juniperina, Linn. (Alsine juniperina, Fenzl. A.
juniperifdlia. Hort.?). Cespitose, nodes often swollen:
sts. simple, bearing clusters: Ivs. awl-like, mucronate,
keeled, about 1-nerved, often recurved and persisting:
fls. with lanceolate-acuminate 3-nerved sepals, and
longer linear-cuneate white petals. E. Eu. and Asia
Minor. Variable.

16. aculeate, Wats. Sts. 4-6 in. high: Ivs. stiff and
sharp, glaucous: fls. fascicled, white, but often purple.
W. Amer. Intro. 1889.

17. Franklinii, Douglas. Sts. 3-5 in. high, nearly
or quite glabrous: Ivs. in 3-6 pairs, narrow-subulate,
sharp-pointed: fls. in dense cymes at the top of the st.
W. Amer. Intro. 1881. L H B

369. Arenaria grandiflora. (X!j>

(derivation unknown). Palmacex, tribe
Ar'ecex. Tall, usually spineless palms with a thickish,
ringed trunk, the upper part of which, and the leaf-stalks
are often covered with long black fibers.
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Leaves pinnate, the Ifts. regularly placed on the

rachis, sometimes confluent at their bases, the jagged
or cut-off appearance of the Ifts. peculiar to this genus
and Caryota among the horticultural palms, the margin
irregularly toothed above the middle; the Ivs. paler

beneath than above; petiole flatfish

or convex: fls. monoecious, numerous,
and with 2 or more bracts beneath
each sessile fl.; spadix 6-10 ft. long
in some species, usually smaller,
coming from among the Ivs. and de-

veloping downwards; when the last

fl.-cluster reaches maturity some at
least of the species die, notably A. sacchari-

fera: fr. the size of an apple and somewhat
resembling it, containing 2 or 3 oblong
and usually dark brown seeds. G.C. II.

22:522.

Arengas are graceful palms, all natives of

tropical Asia and Australia, and so far as
known are of only eight species. A. sac-

charifera is an important economic plant
in India, the black fiber at the leaf-bases
known as gomuta fiber being widely used for
filters and in the caulking of ships. The
sap yields "arenga sugar" after the plant is

ten to twelve years old. For culture, see
Areca.

Arenga saccharifera, in a young state, is

surpassed in beauty by most palms. Speci-
mens eight to ten years old, however, show
their characteristics well, and from that

period till they begin to flower (which they
do from the top of the stem downwards in

the axils of the leaves), they are among the
most striking subjects for high and roomy
conservatories. The temperature should not
be allowed to fall below 55 F. during the
coldest weather. (Oliver.)

A. Trunks at least 20 ft. or more.

saccharifera, Labill. Trunk 20-40 ft.

high: Ivs. very many, frequently 20-28;
petioles smooth; Ifts. 115, on each side,

fasciculate, in 4's or 5's, linear-ensiform, 3-5
ft. long, 1- or 2-auricled at the base, the
lower auricle the longer, 2-lobed or variously

dentate at the apex, white or silvery
beneath: branches of the spadix long,
fastigiate, pendulous: male fls. purple,
1 in. long. Malaya.

obtusifdlia, Mart. Trunk 20-30 ft.

370. Arethusa high, 1-1% ft. thick: fronds
9-^13,

buibosa. (xH) 12-16 ft. long; petiole thickly spiny,
especially on the margins, scarcely

more than 1 ft. long; segms. 1J^ in. apart, 2-3 ft. long,
l^j-2 in. wide, alternate, lanceolate-linear, unequally
acutely dentate, attenuate, 2-auricled at the base, the
lower auricle the larger, glaucous beneath: branches of
the spadix short, lax, nodding. Java.

AA. Trunks not over 10ft.

Engleri, Becc. About 5 ft. tall: Ivs. numerous, with a
great many Ifts. about 16 in. long and 1 in. wide, much
constricted at the base and irregularly toothed at the

apex: infl. much branched, borne among the Ivs., not
more than 1% ft. long: fr. about %in. dial a. For-
mosa. Not as yet common in this country, but inter-

esting among arengas for its small size.

A. Barrtuii, Hort., reported from E. Indies, is a name frequently
appearing in hort. literature, not certainly referable.

N. TAYU>B.t

ARETHUSA (the nymph Arethusa). OrchidAcex.
Handsome terrestrial tuberous orchids.

Scapes leafless or with a single If. 1- to few-fld.
;

fl.

gaping, the sepals and petals nearly alike, arching over

the column; lip erect, narrow, entire, adnate to the base
of the elongated erect column, and produced into a
short spur. Three species, 2 in N. Amer. and 1 in

Japan.

bulbdsa, Linn. Fig. 370. A very pretty hardy orchid,
8^10 in., with one linear, nerved If. and a bright rose-

pink fl. on an erect scape, the lip recurved and bearded.
Bogs, N. C., N. and W.; not common. May, June.
Mn. 5:141. Requires a moist and shady, cool situa-
tion and open, porous soil. A shady nook on north
slope of rockery, where it can be watered in dry
weather, is an ideal place. Prop, is by the solid bulbs.

A. iintnsis, Rolfe. A terrestrial tuberous herb 4-9 in. high: fla

white and red. W. China. B.M. 7935.

ARETIA: Douglcuna..
GEORGE V.

ARGEMONE (Greek name for an eye disease for
which a plant was reputed a remedy). Papaveracex.
AROEMONY. Prickly garden annuals, grown for the

showy yellow, white or purplish poppy-like flowers.
Coarse herbs with yellow juice and sometimes with

spotted Ivs.: fls. large, short-lived; sepals 2 or 3; petals
46; stigmas 6 or less, radiate, sessile or nearly so: pod
oblong or ellipsoid, prickly or bristly, opening at top by
3-6 valves. About 10 species of N. and S. Amer., cult,

as annuals, although sometimes biennial 01 even peren-
nial. Argemonies are easy to manage from seeds sown
where the plants are to stand, or transplanted from pots.
They need a light soil and full sunny exposure. Monogr.
by Fedde, Engler's Pflanzenreich, hft. 40 (1909).

A. Fls. yellow or yellowish.

mexicana, Linn. (A. specibsa, Hort.). PRICKLY
POPPY. Fig. 371. A moderately prickly-stemmed herb,
1-2 ft. high, sprawling, glaucous: Ivs. coarsely sinuate-

pinnatifid: fls. sessile or nearly so, the petals obovate
and an inch or less long, orange or lemon-colored, to

371. Argemone mexicana. ( X H)

1^2 in. across when expanded. Trop. Amer., but
naturalized in eastern and southern states and in many
parts of the world. B.M. 243. Not much used jn
this country for medicinal purposes. The plant is said

to possess emetic, cathartic, anodyne and narcotic

properties; the oil from the seeds acts as a mild cathar-

tic. Var. ochrolebca, Lindl. Petals yellowish white,
and style longer. Texas. B.R. 1343.
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AA. Fls. white (rarely purple).

grandifldra, Sweet. Fig. 372. Glabrous and glaucous,

1-3 ft. high, almost destitute of prickles, stout: Ivs.

sinuate-pinnatifid, the lobes only weakly spinescent,

white-veined: bracts scattered along the fl. branches:

372. Argemone grandiflora. ( X H)

fls. 3-6 near together, 4 in. across: caps.-valves scarcely
crested. S. W. Mex. B.R. 1264. L.B.C. 16:1546.
B.M. 3073. Very showy.

platyceras, Link & Otto. Robust, lJi-4 ft., very
spiny, the Ivs. glaucous: Ivs. sinuate-pinnatifid, spiny:
fl.-bracts aggregated below the fls.; petals truncate,

large, white (rarely purple), the fls. 2 in. or more across:

caps.-valves crested or spiny. Var. hispida, Prain

(A. hispida, Gray). Petals rounded; sepals and caps.

densely prickly: plant hispid. Var. hispido-r6sea,
Fedde. Petals rounded, rose or rosy white; sepals nar-

row, sparsely prickly. Var. Hunnemanii, Fedde. Petals

rounded, white: plant stout. The species is very varia-

ble and widely distributed in N. and S. Amer. Likely
to appear in cult, in several forms; all of them have
thick and densely prickly caps.-valves.

alba, Lestib. (A. mexicana var. dlbiflora, DC.). Slen-

der, 1-3 ft., somewhat glaucous: Ivs. glabrous, pin-
nate-lobed and sinuate, the lobes oblong-acute, spiny
toothed: fls. solitary or 2-3 together, on naked pedun-
cles, 3 in. across, white; petals oblong, narrowed at

base, truncate at top. Southern states and south. B.M.
2342 (as A. albiflora). Sparingly run wild. Caps.-
valves thin, reticulate spiny. L H. B.

ARGYREIA (silvery, referring to the under side of

the Ivs.). Convolmdacese. SILVEB WEED. Asiatic tender
climbers allied to Ipomcea, sometimes grown in the open.

Lvs. usually large, silvery, tomentose or villous

beneath: cymes usually few-fid.
;
corolla campanulate;

sepals 5. They require too much room befoie flowering
to be popular in Amer. A. cuneata is one of the dwarfcst
and most floriferous kinds. Prop, by cuttings or seeds,
the former over bottom heat. About 25 species.

tiliaefdlia, Wight (Kiven tilisefolia, Hort.). Fls. white,
violet or rose-purple, widely funnelform: Ivs. ovate-

cordate, 2-3 in. diam., shortly acuminate or obtuse.

Prop, is from seeds. E. Indies. Intro. 1890 by Peter
Henderson & Co.

cuneata, Ker-Gawl. Two to 5 ft.: st. downy: fls.

large, bright but deep purple,
on hairy peduncles which

are shorter than the Ivs.: Ivs. obovate-cuneate, emar-
ginate, glabrate. E.Indies. B.R. : 661.

A. 1'ierreftna, Hort.(?). Corolla funnel-shaped, white tinted with
rase. Tonquin. K. H. 1906 : 560. See p. 3566.

j^ TAYLOR t

ARIA: Surbus.

ARIOCARPUS (Aria-like fruit). Cactacex. Top-
shaped succulent desert plants, mostly buried in the

ground, the broad aerial part covered with angular
tubercles bearing no spines: fls. from the center of the

plant, large, white or pink : fr. small, naked
;
seeds black,

roughened. A genus of 6 or 7 species confined to Cent.

Mex., except a single species in S. W. Texas. A very
distinct genus, easily distinguished from Mamillaria by
its tubercles.

A. Upper surface of tubercle with a broad and deep wool-

beaiing longitudinal groove, which widens below.

fissuratus, Schum. (Anhalbnium flttgelmannii, Lem.).
LIVING ROCK. The flat tubercle-covered top 2-5 in.

across, tapering below into a thick root; tubercles im-

bricated and appressed, triangular in outline, }-! in.

long and about as wide at base, the upper surface fis-

sured in bands, the outer ones forming an elevated

margin: fls central, about 1 in. long and broad, shading
from whitish to rose. On limestone hills in the "Great
Bend" region of the Rio Grande in Texas, and extend-

ing into Mex. I.H. 16, p. 73, and fig. Contr. Nat.

Herb. 13, pi. 62.

Lloydii, Rose. Fig. 373. Plant body with rounded top,

4 in. or more in diam.: tubercles imbricated, sin. broad
at base, the upper portion rounded, obtuse, broader

than thick, the whole surface fissured, but not in

definite bands: fls. purple, about Uin. long; petals broad,

apiculate. This species differs from A. fissuratus in

shape and surface of tubercles, in its round top, and
more southern range. Cent. Mex. Contr. Nat. Herb. 13,

pi. 63.

Kotschubeyanus,Schum.(A. sulcatus,Sch\m.). Plants

nearly concealed by the ground, often less than 1 in.

broad at top, with a deep thick root: fl.-tube nearly fin.

long; petals sin. long, rose-pink. Cent. Mex. Much
smaller than the last two. Only recently re-intro. into

cult. A very distinct species. A. McDbwellii, Haage
& Schmidt, is the same or a near species.

AA. Upper surface of tubercle not grooved.

retusus, Scheidw. (Anhalbnium prismdticum, Lem.).
The flat top 3-8 in. across: tubercles imbricate, but

squarrose-spreading, sharply triangular-pyramidal and

very acute, with a sharp, cartilaginous tip, which usually

disappears with age and leaves the older tubercles blunt
or retuse, %-l in. long
and about as wide at

base, the upper sur-

face almost plane and
smooth, except that it

is more or less pul-
verulent, and often
bears a small tomen-
tose tuft just behind the

claw-like tip: fis. rose-

color. Mts. of Mex.
-A. trigbnus, Schum.

and A . furfuraceus,

Thompson, are similar

species sometimes in

cult. j. N. ROSE.

ARIS.EMA (Greek-
made name, of no par-
ticular significance).
Ardcex. INDIAN TUR-
NIP. DRAGON ARUM.
Odd hooded aroids,
sometimes grown in

hardy borders and
some species as pot-
plants.
About 60 widely dis-

tributed herbs, with 373. Ariocarpus Lloydii.
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tuberous roots, and a spathe rolled in or convolute
about the spadix below, and often arched over it: fls.

unisexual, the pistillate on the lower part of the spadix,
and each consisting of a 1-loculed ovary, and generally
ripening into a showy berry. Some species are native,
and several of them are hardy in the open; others are
cult, under cover, as recommended for Arum (which
see). Monogr. by Engler in De Candolle's Mono-
graphise Phanerogamarum, Vol. II.

A. Lfls. 7-11.

Dracontium, Schott. DRAGON-ROOT. Sending up a
solitary If. 1-2 ft. high, pedately divided into oblong-

lanceolate pointed
Ifts. : spadix long-

pointed and pro-
jecting beyond the

greenish spathe:
scape much shorter
than the If. Low
grounds in E.
Amer. Occasion-

ally grown in
borders and rock-
work.

374. Jck-in-the-PuIpit, Arisajma

triphyllum. ( X }i)

AA. Lfls. 3.

triphyllum, Torr.
JACK-IN-THE-PUL-
PIT. INDIAN TUR-
NIP. Fig. 374.
Usually dioecious:

Ivs. usually 2, with
ovate or elliptic-
ovate Ifts.: spadix
club - shaped and
covered by the

arching purplish

spathe. Common
in woods. V. 14 : 179. Tuber or corm flattish and large,

very acrid, often employed as a domestic remedy. Ber-
ries red and showy, ripening in early summer. Planted
in a moist, shady place, the Ivs. remain until fall; but
in exposed places they die down early in summer. This
and the last are very interesting native plants of easy
cult., prop, by tubers and by seeds.

fimbriatum, Mast. FRINGED CALLA. Lf. solitary,
the petiole a ft. or less high, sheathed below; Ifts. broad-
ovate and acuminate, short-stalked: scape as long as
the petiole, bearing a large, purple-limbed, white-

streaked, long-pointed spathe: spadix ending in a long
and gracefully drooping, feather-like appendage. E.
Indies. G.C. II. 22:689; III. 15:763. B.M. 7150. Mn.
8, p. 59. G. 25 : 626. A handsome and striking pot-plant,
blooming in summer. Grows in rich soil. Dry off the
tuber when the Ivs. turn yellow after flowering, and
keep dry in sand or earth until spring.

Other species are: A. antimalum, Hems!. Lfts. 3, broad-ovate,
acuminate: spathe small, purplish and streaked, arching over
the short spadix: suggests A. triphyllum. Malaya. B.M. 7211.

A. condnnum, .Schott. Lf . solitary, with 10 or more Ifts. : spathe
colored, tailed. India. B.M. 5914. A. curvalum, Hook.=A.
tortuosum. A. Farglsii, Bouchet. Spathe striped longitudinally
with broad purple-brown bands alternating with bands of silvery
white. W. China. A. flAvum, Schott. Lvs. pedate: spathe
green to yellow. Himalaya. B.M. 7700. A. galaUum, N. E. Br.
Lf. solitary, with 3 Ifts. : spathe purple inside. India. B.M. 6457.
A. Griffilhii, Schott. Lvs. 2; Ifts. 3. nearly orbicular: spathe very
large with a spreading and wrinkled limb several inches broad, and
rich purple with green veins. India. B.M. 6491. -One of the hand-
somest of all arissemas. A.japbnicum, Blume. Lvs. pedate: spathe
green, white striped. B.M. 7910. A. nepenthmdes, Mort. Lf. pedate,
of 5 narrow Ifts. : spathe auricled. India. B.M. 6446. A. ringens,
Schott. Lfts. 3, ovate-acuminate: spathe purple, arched. Japan.
Perhaps hardy in the open. Gn. 37, p. 577. G. 17:182. A. Sie-
bdldii, De Vriese.=A. ringens. A.specidaum, Mort. Lfts. 3: spathe
large and very dark purple: spadix with a very long, string-like tip.
India. Gn. 37:576. B.M. 5964. G.C. II. 12:585. A. tartutiaum,
Schott. Lvs. usually 2, with several or many Ifts.: spathe purple
outside; spadix long-tailed but erectish, greenish. India. B.M.
5931 (as A. curvatum). A. utile. Hook. Lvs. 2. with 3 crenate Ifts.:

spathe reddish, green-ribbed; spadix purple: tubers eaten by natives

in India. B.M. 6474.^. tiruiifldrum, Franch., has recently been
offered in Eu., from China. It has pedate Ivs., and a striped
spathe. A. Wrnyi, Hemsl. Lf. solitary, pedate, the Ifts. lanceolate:
spathe green or whitish; spadix slender, recurved. India. R M

L. H. B.

ARISARUM (old Greek name). Ar&cex. Three or
four variable species of arum-like plants of the Medi-
terranean region. Differs from Arissema, its nearest

ally, in having the margins of the spathe connate rather
than convolute, and in other technical characters. For
culture, see Arum.

vulgare, Targ. (Arum Arisarum, Linn.). A foot high:
Ivs. cordate or somewhat hastate, long-stalked : spathe
purple, incurved at the top. Has many forms and
names. Can be grown in the open with protection.

A. probosddewn, Savi. Lvs. hastate; scape less than half the

petiole: spathe 1-1 % n - long, pale gray, with a long olive ciil ,', t;

in., the mouth of spathe small, olive-purple. Italy. B.M <iti:;i

G-W.5.P.512. GEORGE V. NASH.!

ARISTfeA (name refers to the stiff leaf-points). Iri-

d&cex. Mostly blue-flowered spring- or summer-bloom-
ing greenhouse herbs or sub-shrubs, and grown in the

open far south.
Leaves distichous in basal rosettes, those on the st.

alternate: fls. clustered in spikes, not lasting; the

perianth with a short tube and oblong, spreading,
nearly equal segms. that twist up spirally after flower-

ing; stamens short-stalked, borne on the throat of

perianth-tube: fr. an oblong or cylindrical 3-valved

caps. About 30 species in Afr. Of easy cult. Prop, by
seeds and division. Not showy.

Ecklonii, Baker. Herb. 1}^ ft.: Ivs. linear but not

rigid, 18 in. or less long: fls. in many clusters that form
a loose panicle with a flattened rachis; limb of blue

perianth }^in. long: caps, cylindrical, less than 1 in. long.

Cape Colony. Reported in Calif., where it is said to

make dense dark green clumps, with Sisyrinchium-like
fls. in spring.

fruticdsa, Pers. (Nivenia fruiicosa, Baker). Dwarf
shrub: st.-lvs. linear, 2 in. or less long: fls. in a single

cluster; perianth blue, the tube J^in. long. Cape
Colony. L. j[. g

ARISTOLOCHIA (named for supposed medicinal

virtues). Arislolochiacex, BIRTHWORT. Perennial herbs
or shrubs, many climbing, remarkable for the very odd-

shaped flowers, some species grown in the open, but
most of them culti-

vated as odd glass-
house subjects.
The corolla is

wanting, but the

calyx is corolla-like,

tubular, mostly vari-

ously bent, and com-
monly tumid above
the ovary and con-
tracted at the mouth,
superior; stamens
commonly 6, short
and adnate to the

style, which is fleshy
and lobed: fr. a
naked 6-valved caps. ;

seeds flat. About
180 species of warm
and temperate regions throughout the earth; mostly
woody twiners. Many species are evergreen. The
tender species are cult, for the strikingly irregular
and grotesque fls. The fls. are usually fetid in odor,
often very disagreeable. Many species are grown in

botanic gardens and in the collections of fanciers, but
those usually cult, or planted are to be found in the

treatment which follows.

These plants are mostly climbing vines, A. macro-

375. Aristolochia macrophylla. ( X H)
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phyUa being perhaps the best known vine for shade

purposes. It is vigorous and of rapid growth, and has

never been known to be attacked by fungoid or insect

enemies. For covering outbuildings quickly it has no

equal, owing to the heavy growth of foliage and its

adaptability to any situation. The flowers are peculiar

in shape, giving rise to the popular name, Dutchman's

pipe. These are inconspicuous, however, compared
with the tropical species of this genus. In

contrast with the foregoing, A. grandiflora

var. Sturlevantii has gigantic flowers with a

tail sometimes 3 feet long. This species

must be cultivated under glass and is most
suitable for large structures as the odor

when in bloom beggars description, it being
such that flies have been known to be

deceived, thinking its origin was due to

putridity. There are other fine species for

indoor culture as A. brasiliensis and A.
Goldieana. These are best pro-

pagated from cuttings taken
from well-matured wood in early

spring or at pruning time. A
rich soil is desirable and pref-
erence is given to planting the

roots in a border or bed that

they may be trained up rafters

or pillars of warmhouses. Pot
culture does not give good
results. Another very pretty

species is A. elegans. This is

not odorous, can easily be pro-
cured from seeds, which are

freely produced under cultiva-

tion. It will bloom the first

year under glass, and may be cut back to give light to

other plants in winter. The outdoor A. macrophylla
(often known as A. Sipho) produces good seed; this

seems to be the only way to increase it as hardwood

cuttings do not root readily. (E. O. Orpet.)
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376. Flowers of Dutch-
man's Pipe, Aristolochia

macrophylla, showing the

ovary at a, and the swell-

ing of the calyx-tube at b.

(XK)

argentina, 8.

brasiliensis, 13.

californica, 5.

Clematitis, 2.

eymbifera, 15.

elegans, 14.

ffigantea, 11.

8 t 11.

INDEX.

Goldieana, 12.

grandiflora, 11.

hastata, 1.

Hookeri, 11.

labiosa. 15.

macrophylla, 3, 13.

moupinensis, 6.

arnithocephaki, 13.

ridicula, 9.

Serpentaria, 1.

Sipho, 3.

Sturtevantii, 11.

tomentosa, 4.

triangularis, 7.

tricaudata, 10.

A. Plant not climbing, herbaceous.

1. Serpentaria, Linn. VIRGINIA SNAKEBOOT. Height
2 ft. or less, pubescent, with short rootstocks and aro-

matic roots: Ivs. ovate or oblong, cordate or halberd-

form, acuminate: fls. near the root, solitary, S-shaped,
much enlarged above the ovary, greenish. E. U. S.

Occasionally cult. Roots used in medicine. Reputed
remedy for snake-bites. Var. hastata, Duch. Lvs.

narrow, sagittate or hastate. Southeastern states.

2. Clematitis, Linn. Two ft. or less tall, glabrous:
Ivs. reniform-pointed, ciliate on the margins: fls. axillary
and clustered, straight, greenish. Eu. Rarely cult.,

and occasionally escaped.

AA. Plant twining, mostly woody.
B. Cult, in the open.

3. macrophylla, Lam. (A. Sipho, L'Her.). DUTCH-
MAN'S PIPE. PIPE VINE. Figs. 375, 376, 377. Very tall,

twining, glabrous: Ivs. very large, broadly reniform or

rounded, becoming glabrous: fls. solitary or 2 or 3 to-

gether in the axils, U-shaped, enlarged above the ovary,
with a 3-lobed, spreading flat limb, purplish. Eastern
states. B.M. 534. Gng. 1:53. G.F. 5:509 (habit).
An excellent vine for porches, the great Ivs. affording
a dense shade.

4. tomentdsa, Sims. Much like the last, but very
tomentose: Ivs. less rounded: fls. yellow, with reflexed

lobes, the closed orifice purple. N. C. to 111. and 8.

B.M. 1369.

5. calif6rnica, Torr. Silky pubescent, 6-10 ft.: Iv3.

ovate-cordate, 24 in. long, obtuse or acutish, short-

petioled: fls. U-shaped, little contracted at the throat,

the limb 2-lobed, with the upper lip of 2 broad, obtuse

lobes and a thickening on the inner side. Calif.

6. moupinensis, Franch. Branches slender, densely

silky, becoming smoothish: Ivs. cordate, 5 in. or less

long, hairy above, grayish pubescent beneath, the

petiole about 2M in. long: fls. solitary on axillary

peduncles, the tube 1}^ in. long, abruptly curved so

that the blossom appears U-shaped as it hangs, pale

green outside and yellowish inside, the limb obliquely

3-lobed, 1J4 in. across, yellowish and purple-marked.
From the Moupine region of W. China. B.M. 8325.

A rapid grower, reaching 15 ft. in one season. A good

pillar and post plant, hardy in England. Allied to A.

Kaempferi (see supplementary list).

7. triangularis, Cham. Glabrous: Ivs. triangular-

acute, 3-nerved, pellucid-punctate, the petioles pre-

hensile, the blade 4 in. long by 3 in. broad: fls. solitary,

ovoid-inflated at base and then making a sharp angle,

the tube funnelform and the limb small and truncate

and not large, purple-spotted. Brazil. A climber

reported in S. Calif.

8. argentina, Griseb. Herbaceous, glabrous; st.

angular-sulcate: Ivs. cordateKleltoid, obtuse, pedately
7-nerved: fls. solitary on axillary peduncles, glabrous
without and somewhat puberulent within, the tube

ovoid at base, bent, the parts of limb broadly ovate

and obtuse. S. Amer. Reported in S. Calif.

BB. Cult, in greenhouse or warmhouse.

c. Fl.-limb of 2 narrow divergent lobes.

9. ridicula, N. E. Br. Very slender, stiff-hairy

throughout: Ivs. round-reniform, cordate: fls. axillary

and solitary, 2 in. long aside from the limb, with a long
sac at the base of the tube, pale yellow with dull purple
veining; limb of 2 spreading, deflexed. narrow lobes,

glandular, reminding one of donkeys ears. Brazil.

B.M. 6934. G.C. II. 26:361.

cc. Fl.-limb of 3 narrow lobes.

10. tricaudata, Lena. Lvs.
5-^8

in. long, oblong-

acuminate, rugose, ciliate: fls. solitary; tube short and
somewhat inflated at the rounded

base, suddenly bent; limb wjde
and concave, maroon-red outside

and very dark purple-brown in-

side, produced into tails 4 in. long.
Mex. I.H. 14:522. R.B. 20:37.

B.M. 6067. A fine species of

shrubby habit, producing quanti-
ties of fls. all over the older parts
of the growths, down to the base
of the old st. A striking plant
when well grown under sunny
conditions in a temp, of 50-55 F.

ccc. Fl.-limb %-lipped, the lips
unlike and one of them usu- 377 Longitudinal
ally ample and flowing: fls. section of flower of

large. Dutchman's Pipe,

D. Blossoms with one or more long showing the ovary, and
. > the short column of

hanging tails.
stamens at . (XD

11. grandifldra, Swartz (A.

fflgas, Lindl.). PELICAN -FLOWER. SWAN-FLOWER.
GOOSE-FLOWER. DUCK-FLOWER. Figs. 378, 379. Downy
climbing shrub: Ivs. cordate-acuminate; peduncles
striate, exceeding the petiole, 1-fld.: the fl.-bud is

"bent like a siphon in the tube, so as to resemble the

body and neck of a bird, while the limb, in that state,
resembles the head and beak thrown back upon the

body, as a pelican when that bird is at rest, whence
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the name" (Hook, in B.M., vol. 74): the great ex-

panded cordate-ovate limb several inches across,

wavy-margined, purple-blotched and veined, termina-

ting in a long and slender ciliated tail: strong-scented.
Var. Sturtevantii, W. Wats., is the form chiefly known
in cult., being very large-fld., often 20 in. diam., and
with a tail 3 ft. or more
long. W. Indies, Cent, and
S. Amer. B.M. 4368-9.
B.R. 28:60. F.S.4:351-2.
G.F. 3:597-599 (adapted
in Fig. 379). A.F. 10:157.
G.C. III. 19:73. Gng.
3:23. Gn. 50:378. Var.

Hookeri, Duch. (A. gig-
initi'u. Hook.), is glabrous,
inodorous, with a short-tailed fl.

B.M. 4221.

DD. Blossoms not tailed, although

perhaps bearing long more or

less erect point-appendages.

12. Goldieana, Hook. Whole
plant dying down to a large

fleshy rootstock: glabrous: Ivs.

ovate-cordate or triangular-cor-

date, acuminate, the base deeply
cut: fls. very large, greenish
outside but brown-veined and
blotched inside, the lower part
of the tube straightish and 8 in.

long, the upper part sharply
bent over and a foot long, with
a funnel-shaped, spreading limb
a foot or more across, and indistinctly 3-lobed,
each lobe terminated by slender appendages; sta-

mens 24. W. Afr. B.M. 5672. G.C. III. 7:521;
21:337. G.M. 33:286.

13. brasiliensis, Mart. & Zucc. Glabrous: Ivs.

cordate-reniform, obtuse, with deep sinus at base:

peduncle 8-10 in. long, 1-fld.: fl. very large, dingy
yellow, with marks and reticulations of purple, the

limb strongly 2-lipped; tube strongly bent, purple
inside; upper lip 4 in. long, violet within, hairy; \

lower lip not longer than the upper, 5-7 in. wide. \

Var. macrophylla, Duch. (A. ornithocephala, Hook.). '

Lvs. large: upper lip 5 in. long, lanceolate^acuminate,

projecting from the inflated headlike tube like the long
beak of a bird; lower lip on a stalk 2 in. long, then

expanding into a flattened, wavy, beautifully marked
limb 4 in. long and 4-6 in. across. Brazil. B.M. 4120.

Gn. 45, p. 289. A most odd and interesting species,
not infrequent in fine establishments.

14. elegans, Mast. CALICO FLOWER. Slender,

glabrous, the fls. borne on the pendulous young wood:
Ivs. long-stalked, reniform-cordate, 2-3 in. across, with

wide sinus and rounded basal lobes, the tip obtuse: fls.

solitary, long-stalked, the tube yellow-green, IK in-

long, the limb cordate-circular, 3 in. across, purple and
white blotched, white on the exterior, the eye yellow:
not strong-smelling. Brazil. G.C. II. 24:301; III. 22:

123.' B.M. 6909. A small-fld. and graceful, free-

blooming species. A most desirable decorative climber

for a warm greenhouse of 55 F. but does not thrive so

well in a stove. It is entirely devoid of the unpleasant
odor which is characteristic of the fls. of this genus. In

Fla. it self-sows freely; and the hanging basket-like frs.

are very attractive.

15. cymbifera, Mart. & Zucc. (A. lahibsa, Sims).
Glabrous: st. striate: Ivs. reniform, obtuse and deeply
cut at the base, pedately 7-9-nerved, long-stalked: fls.

long-stalked. 8-10 in. long, strongly 2-lipped; the upper

lip short and lanceolate, acute or acuminate; the lower

lip (which, by position of fl. may seem to be the upper)

very large, dilated at base, and produced into a long,

boat-shaped (whence the name, from cymba, a boat)

usually 2-lobed projection; fl. creamy white, marked
and blotched with maroon. Brazil. B.M. 2545. P.M.
0:53 (as A. hyperborea, Paxt.).

A. attissima, Deaf. Fls. 2 in. or less long, brownish. Sicily
and Algeria. B.M. 6586. Would probably be hardy with pro-
tection in the middle states. A. angulcida, Jacq. Lvs. long-cor-
date: fls. small, 1-2 in. long, with a long-pointed limb. Colombia.

B.M. 4361. F.S. 4:344. A. barb&la, Jacq.
Lvs. oblong and cordate: fls. 2V6 in., pur-
ple. Venezuela. B.M. 5869. A caudAla,
Booth=A. macroura. A. ciliala. Hook.,
and A. cilibsa, Benth.=A. fimbriata. .4.

clypeiUa, Lindl. & Andre. Lvs. triangular-
ovate, pointed: fls. with a large, oval, pur-
ple-spotted, tailless limb. S. Arner. l.II.

17:40. B.M. 7512. A. DucMrtrei, Andre
=A. Ruiziana. A. fimbriiita, Cham. A
free-flowering greenhouse species: Ivs. small,
cordate-orbicular: fls. small, the little limb
glanduhir-ciliate. Brazil. B.M. 3756 (as A.
ciliata). A. hians, Willd. Lvs. round-cor-
date: fls. bronze-green, with lobed limb and
ahairybeak. Venezuela. B.M. 7073. Allied
to A. brasiliensis. A. Kai-mpferi. Willd.

Tyll-climbing: Ivs. ovate-cordate or hastate,
variable: fls. solitary, tomentose, with nar-
row rim, yellow outside, purple inside.

Japan. Probably hardy in the N. .4.

longicaudata. Mast. Lvs. ovate and cor-
date: fls. cream-colored with purple mark-
ings, with a large sac-like tube, hairy at the

throat, with no expanded limb but a very
long tail. S. Amer. G.C. 111.8:493. A. lonuifdlia, Champ.
Branches climbing, from a woody rootstock: Ivs. thick,
linear-lanceolate: fls. U-shaped, with a 2-lobed purple limb
in. across. Hong Kong. B.M. 6884. A. macroiira, Gomez.

Lvs. reniform, lobed: fl. dark maroon, 6-spurred, the lip with a
twisted cusp. Brazil. B.M. 3769 (as A. cauduta). A. macroiira

Xbrasili^nsis, a garden hybrid. A. odoratissima, Linn. Lvs.
cordate-ovate: fl. solitary, purple, sweet. Jamaica. A. p6nlica,
Linn. Erect or ascending from a globose_ rootstock: Ivs. large,

broadly ovate: fls. very large, curved, greenish purple, ill-smelling.
Asia Minor. A. ringens, Vahl. Lvs. round-reniform: fl. 7-10 in.

long, green marked with dark purple, hairy inside, with 2 long lips,

one of which has a much-expanded limb. Brazil. B.M. 5700. A.

l\uizinna, Duch. Lvs. reniform-cordate: fls. with tube 1 in. or less

long, the cordate-ovate limb 3 in. across, and brown-spotted. Brazil.

B.M. 5880 and G.C. 1868:516 (as A. Duchartrei). A. saccala,
Wall. Lvs. long-ovate: fls. small, U-shaped, with a very narrow
rim (suggesting the Dutchman's pipe), red. India. B.M. 3640.

A. Sdlpinx, Mast. Lvs. ovate-lanceolate: fls. small, with a trumpet-
shaped, somewhat 2-lipped mouth, purplish. Paraguay. G.C. II.

26:457. A. ungulifdlia, Mast. Lvs. 3-lobed: fls. small, brownish
andreddish.with a ciliate, tongue-like lip. Borneo. G.C. II. 14: 117.

B.M. 7424. A. Wiftlandii, Hemsl. Lvs. oblong-lanceolate: fl.

pendulous, with a spreading purple-marked limb 5 or 6 in. across.

China. B.M. 7011. A greenhouse climber producing its fls. on the

old parts of the plant near the ground. L H B

ARISTOTfeLIA (after the Greek philosopher
Aristotle). EUeocarpacex. Woody plants sometimes

grown in the open in warm countries.

Leaves evergreen, nearly opposite, entire or toothed:

fls. polygamous; sepals 4-5, valvate; petals of the same
number: berries small, edible. A genus of 7 species of

trees and shrubs from the southern hemisphere, allied

to Elaeocarpus. Prop, by ripened cuttings, under bell-

jar or closed frame.

379. Aristolochia grandiflora. (Xl;
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racemdsa, Hook. f. NEW ZEALAND WINEBERRY.
Small tree, 20 ft.: Ivs. glossy, ovate or cordate-ovate,

thin and membranous: fls. white in many-fld. panicled
racemes. New Zeal. Cult, somewhat in S. Calif.

Macqui, L'Her. Shrub, to 7 ft.: Ivs. almost opposite,

dentate, smooth, shining, oblong and acute at the apex:
fls. inconspicuous, greenish, axillary. Chile. Grown
for its foliage. A variegated form, less hardy than the

type, is known. Occasionally found in botanical and
other collections, particularly in Calif. N. TAYLOR.!

ARMENlACA: Pruniu.

ARMfeRIA (an old Latin name). Plumbaginacese.
SEA PINK. THRIFT. Small perennial herbs, with ro-

settes of narrow evergreen leaves on the ground, planted

along borders and walks, used for continuous low

edgings and in rock-gardens; sometimes grown as

pot-plants.

Scape naked, simple, 2-12 in. high, on which is borne

a compact head of pink, lilac or white fls., the head

being subtended by small bracts, forming a kind of

involucre; fls. with plaited funnel-shaped dry calyx, the

lobes pointed; 5 petals nearly or quite distinct and

tapering at the base; 5 stamens opposite the corolla

parts; styles 5, hairy below the middle: fr. a utricle

inclosed in the calyx. About 50 species in Eu., W. Asia,
N. Afr. and 1 in N. Amer., much confused.

Annerias are of easiest culture, being hardy and free

growers. Propagation is by division of the stools; also

by seeds.

A. Calyx-tube usually pilose all over.

vulgaris, Willd. (A. marilima, Willd.). COMMON
THRIFT. Fig. 380. Lvs. linear, 1-nerved, somewhat
obtuse, glabrous or slightly ciliate: scape low, some-
what villose; calyx-tube about the length of the pedicel
and decurrent on it, the limb nearly equal to the tube,
with very short ovate, blunt or aristate lobes. Eu. and

Amer., along the seacoast. Var. filba, Hort. White. Var.

rubra, Hort. Fls. dark rose-red. Var. purpftrea, Hort.

Purple-red. Var. Laucheana, Voss. Light rose-color.

Var. grandifldra, Hort. Large-fld., light rose-red. Var.

splendens, Hort. Bright pink. A. argentea, Hort., is

perhaps another form, with small white fls.; also a
white-lvd. form.

sibirica, Turcz. Lvs. linear, 1-nerved, obtuse, gla-
brous: scape rather taller, thicker; calyx-tube longer
than pedicel, the limb about length of tube, with tri-

angular, short-mucronate lobes; involucre brown; fls.

white. Siberia.

juncea, Girard (A. setacea. Delile). Outer Ivs. of

rosette narrow-linear and subdentate, the inner ones

longer and filiform: head small, with pale involucre, the

pedicel much shorter than the calyx-tube; calyx-limb
short,the lobes ovate-obtuse and aristate; fls. pink. Eu.

AA. Calyx-lube glabrous, or pilose only on the ridges.

B. Lvs. elliptic-lanceolate or broader.

latifdlia, Willd. (A. cephalotes, Link & Hoffm., not

Hook.). Glabrous and glaucous: Ivs. broad-oblong,
5-7-nerved, the margin remotely denticulate: head

large, the involucre dry; calyx-limb long, with very
small or no lobes and long teeth; fls. bright pink. S.

Eu. B.M. 7313. P.M. 11:79 (as Slatice Pseudo-

armeria). A. formosa, Hort., probably belongs here.

mauritanica, Wallr. (A. cephalbtes, Hook., not Link
& Hoffm.). Lvs. broad-spatulate or elliptic-lanceolate,

3-5-nerved, glaucous green, the margin scarious-white:
heads large (2-3 in. across), the involucre brownish,
the calyx short-toothed and aristate; fls. pink. Eu.,
Algeria.

BB. Lrs. linear-lanceolate or narrower.

alpina, Willd. Glabrous: Ivs. linear-lanceolate; equal-
ing the scape, 1-nerved or obscurely 3-nerved: head

large, the involucre pale brown; pedicels shorter than

calyx-tube, the tube equaling the oblong long-aristate

lobes; fls. deep rose. Mts., Eu.

purpurea, Koch. Lvs. linear, long, 1-neryed, blunt:
outer involucre-scales mostly blunt, the inner very
blunt and weak: pedicels as long as calyx-tube, limb

equaling the tube, and the lobes ovate-aristate; purple.
Cent. Eu.

plantaginea, Willd. Glabrous: Ivs. linear-lanceolate,

3-7-nerved, acute or acuminate: scape tall; head dense
and globular, the involucre white: pedicels as long as

calyx-tube, the lobes ovate and long-aristate and as

long as tube; pink. Cent, and S. Eu. Var. leucantha,
Boiss. (A. dianthtndes, Hornem. & Spreng.), has white fls.

argyrocephala, Wallr. (A. undulata, Boiss.). Gla-
brous: outer Ivs. in rosette, short and lanceolate or
linear-lanceolate and 3-nerved and often sinuate, the

inner ones linear or setaceous and 1-3-nerved: head

large, the involucre white; pedicel nearly as long as

calyx-tube, the calyx-limb with long-triangular aristate

lobes; fls. white, showy. Greece. L. H. B.f

ARMERlASTRUM: Acantholimm.

ARNATTO: Biza.

ARNfeBIA (Arabic name). Boraginacex. Annual or

perennial hispid herbs, grown as flower-garden or

border subjects.
Erect or diffuse: root sometimes yielding red tint:

Ivs. alternate: fls. yellow or violet, in racemes or cymes,
the color changing with
the age of the blossom;
corolla slender-tubed,
with 5 obtuse lobes, the
throat devoid of scales;
stamens included; style

usually bifid: fr. nor-

mally of 4 erect nutlets.

A dozen species in

Asia and N. Afr. of

easy cult, in gardens.

echioides, DC. (Ma-
crotbmia echioides,
Boiss.). PROPHET-
FLOWER. Hardy per-
ennial, 3-12 in. high,

short-hairy, with

spreading, ob ovate-
oblong Ivs.: fls. in a
scorpioid raceme or

spike, yellow, with

purple spots, fading to

pure yellow. Caucasus,
Armenia, etc. B.-M.
4409. G.C. II. 11 :689. Blooms in spring,
or in rather dry ground, it is difficult to keep this charm-
ing plant in a healthy condition; partial shade is essen-

tial to its welfare. One can grow luxuriant specimens
on the northern slope of a rockery or close to a building
on the east or north side. Prop, by seeds, division, or

by root-cuttings.

cornuta, Fisch. & Mey. ARABIAN PRIMROSE. An-
nual, 2 ft., bushy: Ivs. lanceolate or linear-oblong,
pointed: fls. %in. across, yellow and black-spotted,
changing to maroon and then to yellow. Orient. G.C.
111.7:52. J.H. III. 31:29. A.F. 5:400. A.G. 11:181
(1890). An attractive and not very common annual,
easily grown in the open.

A. Griffithii, Boiss. Annual, 9-12 in.: Ivs. narrow-oblong, obtuse,
cilinto: fls. long-tubed, with a black spot in each sinus. India.
B.M. 5266. A. macrothyrta, Stapf. Perennial, 1 to nearly 2 ft.:

fls. yellow in dense thyrses. Armenia. L H B t

ARNICA (ancient name). Compdsitx. Perennial herbs
sometimes seen in borders or rockeries.

With clustered root-1vs. and opposite st. -Ivs. and large,

long-peduncled yellow heads: involucral bracts all equal,

380. Armeria vulgaris. ( X M)

In full sun
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thin, in a single, rarely double series. Native to Eu.,
Asia, and N. Amer., about 10

species.
Tincture of the

European .4. montana is used in medicine. Grown
mostly as alpines or in rockwork

;
some species also grow

well in the common
border. Prop, by divi-

sion, and rarely by seeds.

A. Radical Ivs. cordate,
with slender or winged
petioles.

cordifolia, Hook. Two
ft. or less high, hairy:
heads few or even soli-

tary, with inch - long
rays; involucre %in.
high, pubescent. Rocky
Mts. and W To be

grown as r.n alpine.

latifolia, Bongard (A.

ventdrum, Greene).
Glabrous or very nearly
so. the st.-lvs. not cor-

date or petioled, the
radical Ivs. nearly round :

heads smaller than in

preceding. Rocky Mts.
andW.
AA. Radical Ivs. not cor-

date, often petioled.

amplexicaulis, Nutt.
Glabrous or nearly so:

Ivs. ovate to lance-ob-

long, acute, those on the
st. clasping and dentate:
st. leafy to the top.
Ore. and N.

foliosa, Nutt. Pubes-
cent: Ivs. lanceolate,
strongly nerved, small-

toothed, the upper ones
somewhat clasping:
heads sometimes soli-

tary, short - peduncled :

6t. leafy, strict. Rocky Mts. and W.
montana, Linn. MOUNTAIN TOBACCO. MOUNTAIN

SNUFF. Fig. 381. A foot high, the st. sparsely hairy:
radical Ivs. oblong-lanceolate, glabrous and entire:

heads 3-4, large. Eu. B.M. 1749. J.H. III. 34:441.
Gn. 24, p. 394. G. 29:215. The best known species
in cultivation and can be grown in the open border,
but none of the arnicas is common in American
gardens.

A. CZus>i'=Doronicum Clusii. L. H. B.
N. TAYLOR.f

ARONIA (modification of Aria, a subgenus of the
allied genus Sorbus). Rosacese. CHOKEBERRY. Orna-
mental shrubs grown for their attractive white flowers
and for their handsome fruits, and also for the bright
autumnal tints of the foliage.
Low plants: Ivs. deciduous, short-petioled, finely and

crenately serrate, glandular on the midrib above, con-
volute in bud: fls. in small corymbs, white; calyx 5-

lobed, petals 5, spreading; stamens numerous; ovary
6-celled, woolly at the top, with 5 styles united at the

base, the carpels connate but partly free on their ventral
suture: fr. a small pome, flesh without grit-cells, top
hemispherical. Three closely related species in E. X.
Amer. Closely related to Sorbus, which is easily dis-

tinguished by the sharply or doubly serrate, often pin-
nate Ivs. folded in bud and without glands above, by
the usually 2-3-celled ovary with the carpels' connate
on their ventral suture, otherwise often partly free, and
by the conical top of the fr. : quite distinct in general

381. Arnica montana.

appearance and habit and suggesting more an affinity
with Amelanchier.
The aronias are small shrubs with simple deciduous

leaves turning bright red in autumn and with white
flowers in small corymbs followed by berry-like, red,

purple
or black fruit. Well adapted for borders of shrub-

beries and quite hardy North. A. melanocarpa is hand-
somest in foliage and bloom, particularly the var.

grandifolia; its fruit ripens in August, but soon shrivels
and drops, while A. atropurpurea and A. arbulifolia have
showier and usually more numerous fruits; those of A.
atropurpurea ripen in early September and shrivel at
the beginning of the winter, while those of the last-

named species ripen later and remain plump and
bright far into the winter.

They prefer moist situations, but A. melanocarpa
also grows well on drier and rocky soil. Propagation is

by seeds sown in fall or stratified; also by suckers and
layers, or by greenwood cuttings under glass.

arbutiffilia, Spach (Sorbus arbulifolia. Heynh. Pyrus
arbulifolia, Linn. f. A. arbutifolia. Ell. A. pyrifolia,
Pers. Mespilus arbutifolia var. erylhrocdrpa, Michx.).
RED CHOKEBERRY. Upright shrub, 6-10 ft. high: Ivs.

short-petioled, oval to oblong or obovate, acute or

abruptly acuminate, crenately serrate, glabrous above
except some glands on the midrib, whitish or grayish
green and tomentose or pubescent beneath, 1 %-3 in.

long: corymbs tomentose, few- to many-fid., 1-1 Y-i in.

broad; fls. white or tinged red, ^-J^in. across: fr. sub-

globose or pear-shaped, bright or dull red, about J^in.
across. April. May. N. Y. to Minn., to Fla. and La.
B.M. 3668. G.F. 3:417. G.W. 5, p. 245.

atrppurpftrea,
Brit. (S6rbus arbutifolia var. atro-

purpurea, Schneid.). PURPLE CHOKEBERRY. Shrub, to
12 ft., closely allied to the last: Ivs. oblong to obovate,
grayish pubescent beneath, 2-3 J^ in. long; corymbs
tomentose, many-fld. : fr. ovoid to subglobose, purplish
black, about Jiin. high May, June. Nova Scotia
to Fla.

melanocarpa, Spach (Sorbus melanocdrpa, Heynh.
Pyrus nlgra, Sarg. A. nlgra, Koehne. Pyrus arbuti-

folia var. nlgra, Willd.). BLACK CHOKEBERRY. Low
shrub, rarely to 6 ft.: Ivs. oval to obovate, abruptly
acuminate or obtuse, pale green and glabrous or nearly
so beneath: calyx and pedicels glabrous or nearly so: fr.

globose, about ^in. across, shining black. Nova Scotia
to Ont., south to Fla.. and Mich. April-June. B.B.
2:237. Var. grandifolia, Schneid. (Pyrus grandifolia,

382. Aronia melanocarpa var. elata. (XJs)

Lindl.). A taller, more vigorous shrub with larger,
obovate or broadly obovate lustrous Ivs. and larger fls.

in larger corymbs. B.R. 14:1154. Var elata, Rehd.

Fig. 382. Similar to the preceding, but Ivs. narrower,

generally oblong-obovate, acute. Var. subpubescens,
Schneid. Lvs. pubescent beneath when young.

A.floribunda, Spach (Pyrus floribunda, Lindl.). Hybrid bet wpt n
A. arbutifolia and A. melanocarpa, similar to A. atropurpurea. but

usually more glabrescent. B.R. 12: 1006. G.W. 5, p. 246. It is of

garden origin and several forms of it are in cult.

AR6NICUM: Doronicum.
ALFRED REHDER.
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ARPOPHYLLUM (cimiler and leaf). Orchidacex.

Epiphytic evergreen orchids, with 1-lvd. sts. arising

from creeping rhizomes: Ivs. coriaceous or fleshy: fls.

numerous, sessile, in dense cylindric spikes; sepals and

petals nearly alike, spreading; lip adnate to base of the

erect column, narrowed above the somewhat saccate

base; pollinia 8. About 6 species, natives of Mex.,
Cent. Amer., and W. Indies.

giganteum, Lindl. Sts. stout, up to 1 ft. tall: Ivs.

12-16 in. long: spike dense, up to 1 ft. long; fls. rose-

purple, the broadly obovate lip deeper. Mex. and
Guatemala.

spicatum, Llav. & Lex. Fig. 383. Sts. up to 8 in. tall:

Ivs. up to 1 ft. long: spike dense, 3-6 in. long; fls. less

than J/in. across, numerous; sepals and petals rose-

purple; lip bright purple. Mex. B.M. 6022.

GEORGE V. NASH.

ARRACACIA (Spanish name of the plants). Urnbel-

liferse. Also spelled Arracacha. Twenty to 30 species of

perennial herbs closely allied to Conium, with calyx-
teeth very small or wanting, petals broad, acuminate
and inflexed, white to dark purple, fls. in large com-

pound umbels: Ivs. pinnately compound or decompound.
A. xanthorrhlza, Bancr. (A. esculenta, DC.), produces
edible tuberous roots much eaten by residents of

N. S. Amer.; these tubers have branches or lobes the

size of carrots, and are boiled. A. Dugesii, Coulter &
Rose, Cent. Amer., is reported as a botanic-garden

plant. It is tall and coarse, aromatic: Ivs. much
decompound, segm. linear.

ARRHENATHERUM (Greek arren, masculine, and
ather, awn, in reference to the awned staminate flower).

Graminese. OAT GRASS. Tall perennials with flat bladea

and long narrow panicles: spikelets 2-fld., the lower

staminate, its lemma bearing a geniculate twisted

dorsal awn, the upper perfect, short-awned or awnless.

Species 6, Medit. region. One species, tall oat -grass
(.1. elatius, Beauv.), is cult, as a meadow grass. Dept.
Agric., Div. Agrost. 20:95. There has been recently
intro. into the eastern states a variety (var. tuberdsum,
Halac. A. bidbbsum, Presl ) that bears at the base of

the culms a short chain of corms. A variegated form
of this has been offered under the name A. bulbosum

variegatum. A. S. HITCHCOCK.

ARROW-ROOT. An edible starch, derived from the

rhizomes of various scitaminaceous plants, as Maranta,
Curcuma, Tacca, Canna. The West Indian arrow-root
is mostly from Maranta arundinacea. The Brazilian is

from Manihot utilissima. The East Indian is chiefly
from Curcuma angustifolia. Potato and maize starches

are also a source of arrow-root. In the United States
starch is secured from Cassava (Manihot utilissima)
and is used as a substitute for arrow-root. See Cyclo.
Amer. Agric., Vol. II, p. 199, with figure of Maranta
arundinacea.

ARTABOTRYS (Greek, suspended grapes, alluding
to the clustered fruit suspended by the hooked

peduncle). Annonacex. CLIMBING YLANG-YLANG. TAIL-
GRAPE. Woody tropical climbers or scrambling shrubs,
remarkable for their curiously hooked peduncles, and
prized for the fragrance of their flowers.

Leaves smooth, evergreen, alternate: petals 6 in 2

series, both series valyate or edge-to-edge, in most
species flat but in certain Malayan and African species
terete or club-shaped, with a broad excavated base,
above which they are constricted and connivent over
the essential parts, which they almost conceal, the flat or
terete limb above the constriction usually spreading
and ascending, sometimes slightly incurved: stamens

typically annonaceous, closely packed, wedge-shaped or

oblong with 2 dorsal pollen-sacs on the back of the thick
filament and connective produced above them in the

form of a dilated hood or cap: ovaries several, seldom

numerous, each with 2 erect basal ovules side by
side; styles variable, sometimes oblong or club-shaped
and reflexed, sometimes erect or very small ; ripe car-

pels separate, borne in a cluster on the hardened torus

or receptacle, either sessile or stipitate, more or less

plum-like or olive-like, and normally containing 2 flat-

tened seeds with hard bony testa, rising side by side

from the base, grooved around the margin and contain-

ing the wrinkled albumen characteristic of all Annona-
ceae. E. Asia, the Malay Archipelago, and Trop. Afr.

About 40 species thus far described, several of them
cult, in tropical countries and grown in conservatories

for their fragrant fls.

Several of the most common species have been con-

fused. Artabotrys uncinatus was described by Lamarck
under the name Annona undnata in 1786. It was sup-

posed to be identical with Artabotrys odoratissimus, R.

Br., the type species of the genus, which was established

in 1819. Its flowers, however, are described as having
ovate-lanceolate petals with a brownish red upper part

383. Arpophyllum spicatum. (X :

.

(or limb), and with broad claws at the base, cottony,
concave within at the base and constricted between the
claw and the blade. It is consequently to be identified

with Artabotrys odoratissimus of Blume, which is dis-

tinct from A. odoratissimus, R. Br., and which was
described as A. Blumei by Hooker & Thomson; while
A. odoratissimus of Hooker & Thomson is to be re-

ferred to A. hamatus of Blume; and A. intermedius,

Hassk., is regarded as a variety of A. odoratissimus, R.
Br.

A. Shape of petals lanceolate or ovate, flat.

B. Petals glabrous, more than an inch long.

odoratissimus, R. Br. CLIMBING YLANG-YLANG.
ALANG-ILANG SONGSONG. TAIL -GRAPE. ALANG-
ILANG DE CHINA. A woody climber or half-scandent
shrub: young branches puberulous, at length glabrous:
Ivs. short-petioled, oblong or oblong-lanceolate, acu-

minate, acute at the base, thin, coriaceous, both sides

glabrous, glossy, reticulate between the lateral nerves:

hooked peduncles 1- or 2-fld., extra-axillary, usually
opposite a If. or subterminal; fls. rather large, greenish
to yellow, very fragrant; petals flat, glabrous, or silky-

puberulous at the base, thick and coriaceous, lanceolate
to oblong-lanceolate, nearly 2 in. long when full-grown,
constricted near the base and connivent over the essen-
tial parts, widely spreading above the constriction,
inner petals similar to the outer but slightly smaller;
stamens numerous, short and thick, wedge-shaped,
with the connective broadly dilated above the 2 pollen-

sacs, which are adnate on the back of the fleshy filament

and open extrorsely by longitudinal fissures; ovaries
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glabrous, several, each with 2 erect ovules at the base;
styles linear-oblong or club-shaped: berries plum-like,
clustered on the hardened receptacle, oblong, narrowed
at the base, nearly sessile, with a small point at the apex,
smooth, yellow and fragrant when ripe. S. China,
Formosa, India, Ceylon, Burma, Philippine Isls. B.R.
423. A species widely cult, in the warm countries of

the eastern hemisphere and in conservatories, for its

fragrant fls. and frs. This species is tender in Cent. Fla.

and should be banked with dry sand. It needs rich

soil and should be well fertilized each year. Easily
prop, by seeds.

BB. Petals tomentose or pubescent, not exceeding an inch
in length.

c. Fr. ovoid, sharp-pointed: petals ovate-lanceolate,
brownish red, pubescent.

uncinatus, Safford (Anndna uncinata, Lam.). Fig.
384. A shrub with climbing divaricate branches; young
branches slightly pubescent at first, at length glabrous,
more or less zigzag: Ivs. lanceolate or oblong-lanceolate,
acuminate, usually acute at the base, glabrous on both

sides, glossy, and with short thick petioles, 5-10 in.

long by 2-3 in. broad: hooked peduncles glabrous,
curved downwards almost like a spiral, somewhat
flattened, usually opposite a If., often with the portion
of the branch above it more or less aborted, so as to
make it appear terminal; calyx 3-parted, the divisions

ovate-acute; petals 6, ovate-lanceolate, brownish red
on the upper part, with broad claws, woolly or pubes-
cent ("cottoneux"), concave within and constricted
between the claw and the limb, the 3 outer petals
about Min. long, somewhat larger than the inner, and
relatively broader; ovaries about 8-12, gradually tap-
ering upward to the obtuse stigmatic apex, clothed
with minute hairs, and containing 2 basal collateral

erect ovules: frs. several, rounded-ovoid, abruptly
pointed at the apex, nearly sessile, about the size of a
walnut inclosed in its hull, at length smooth, lightly

punctate, and inclosing 2 oblong seeds truncated at
the base, rising side by side from the base, more or
less compressed and bearing a marginal groove around
the periphery of the hard bony testa. This species was
described by Lamarck from specimens collected by
Sonnerat in the E. Indies and Madagascar (see figs.

Dunal Anon. pis. 12, 12a). It is very closely related to

A. odoratissimus, R. Br., from which it apparently differs
in the broader shape, reddish brown color, and "cot-

tony" indumentum of its petals. If, as supposed by
many botanists, the two species are identical, the spe-
cific name uncinatus of Blume, which it more closely
resembles, the latter, set apart by Hooker & Thomson
as a distinct species under the name A. Blumei, must
yield to the earlier specific name, and A . odoratissimus,
R. Br., be retained as a species distinct from Lamarck's
though supposed by its author and his followers to be
identical with it. A. uncinatus, like its very close ally,
A. odoratissimus, is frequently planted in the warm
regions of the eastern hemisphere for the sake of its

fragrant fls.

cc. Fr. tapering at both ends: petals linear-lanceolate,
tomentose,

hamatus, Blume (A. odoratissimus, Hook. f. &
Thomson). A large scrambling shrub with elongate sar-

mentose glabrous branches: Ivs. oblong-lanceolate,
obtusely acuminate, acute at the base, 2^4 in. long by
1-1 J^ in. broad, coriaceous, glabrous, delicately veined
on both surfaces: hooked peduncles flattened, glabrous,
spirally curved, several-fld. but usually all but one of the
fls. abortive; pedicel curved, clothed with short pubes-
cence and bearing at the base a sessile ovate caducous

bracteole; fls. yellowish ferrugineous; calyx minute,
subtomentose, deciduous, deeply 3-parted, the divisions

broadly ovate-acute, spreading and reflexed; outer and
inner petals of equal length, 1 in. long, linear-lanceolate,

obtusely acuminate, thickish, tomentose, excavated and
constricted at the base, conniving over the essential

parts and almost concealing them, the limb, above the

constriction, curving somewhat inward, with -a raised

median line along the back and a groove within, the
outer petals somewhat broader than the inner; recep-
tacle plano-convex, clothed with minute hairs; sta-

mens numerous, thick, club-shaped, obtuse, the con-
nective swollen and rounded above the pollen-sacs;
ovaries few, about 5-8, linear-oblong, glabrous, taper-

ing upward into the terete style; mature hardened

receptacle bearing 3-5 fruiting carpels 2-2 Yi in. long
and 1 in. diam., tapering toward both ends, obtusely
acuminate, rather smooth, marked with longitudinal
lines within from the base to the apex and spotted with

greenish and white, at length turning red; seeds 2, erect,
side by side, oval, with a hard bony pericarp sur-

rounded by a marginal groove, and a large ruminate
albumen. Java, common at the base of high mts.

Widely diffused in India and Ceylon, and planted for

the sake of its fragrant fls., often scrambling over

garden walls. Closely allied to this species is Arta-

botrys intermedius, Hassk., which grows in the botani-

cal gardens of Buitenzorg, on the island of Java. Ita

calyx is described as silky within, its petals as green and
covered with fine tomentum, the exterior ones a little

broader and longer than the inner (an inch long), and
ovate-lanceolate in shape, and the ripe carpels obovoid
and acutish.

AA. Shape of petals cylindrical or club-shaped, fleshy:

peduncles several-fld.

suaveolens, Blume. BUFFALO THORN. DURIE
CABABAO. SUSONQ DAMULAG. A large woody cumber
or scrambling shrub: young branches puberulous: Ivs.

elliptic-oblong to oblong-lanceolate, 2-5 in. long by 1-

\Yi in. broad, acuminate, at the acute or obtuse base

usually narrowed into a short glabrous petiole, coriace-

ous or subcoriaceous, glabrous or pubescent on the

midrib beneath, glossy above, conspicuously veined

on both sides: peduncles short, recurved or hooked,
flattened and fasciated, puberulous, several-fld.; fls.

very fragrant, small, yellow, borne on pedicels J^in.

long or less; petals all similar, about yi\ti. long, fleshy,

terete or club-shaped, broad and concave at the base,
where they connive to form a dome-shaped covering
over the essential parts; stamens many, short and thick,
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wedge-shaped, with a very broad truncate or flattened

connective above the two pollen-sacs; ovaries few, about

3-5, broadly ovoid, subcompressed, terminating in a

email stigma and containing 2 basal ovules; fruiting

carpels 2 or 3, oblong, obtuse, slightly contracted at the

base, sessile; seed usually solitary. All Malayan prov-
inces at low elevations, common; distribution from

Sylhet to Burma; also occurring
in the Philippines. The natives

use this plant to form hedges and

fences, interweaving the long sar-

mentose branches, which form an
effective barrier against, cattle and

buffalo. Often planted near

houses on account of the

exquisite fragrance of its fls.

Suitable for forming in-

closures in Fla., Porto Rico,

Hawaii, and S. Calif.

W. E. SAFFOBD.

ARTEMISIA (Artemisia,
wife of Mausolus). Com-

posite. WORMWOOD. A
large genus of aromatic
and bitter herbs and small

shrubs, mostly in the
northern hemisphere,
and most abundant
in arid regions.

Leaves alternate,
often dissected : heads
small and mostly in-

conspicuous, numer-

ous, and generally
nodding, with yellow
or whitish florets,

wholly discoid, the
involucre im-
bricated in

several rows.

In the West,
y*-' many of the

species, parti-

cularly A. tri-

denlata, are

known as sage brush. Grown for their medicinal prop-
erties or for foliage effects. The drug product of the

artemisias is large. A. Absinthium is the chief source

of absinthe; A. Barrelieri, Bess., of Spain, is said to be
used in the preparation of Algerian absinthe; A. Cina,

Berger, of the Orient, is the source of santonica. The
garden kinds are perennials and thrive in the most

ordinary conditions, even in poor and dry soil. Propa-
gation IB mostly by division.

385. Artemisia Stellfriana, one of the

Dusty Millers.

Abrotanum, 11.

Absinthium, 7.

arborcscens, 8,

arbuscula, 15.

argenteu, 6.

canadensiB, 2.

Dracunculus, 1.
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387. Artemisia vulgaris.

(XH)

DD. Lvs. white on 1 side only or green throughout.
11. Abrotanum, Linn. SOUTHERNWOOD. OLD MAN.

Shrubby, 3-5 ft., green and glabrous, the st. much
branched and rather strict: Ivs. 1-3-

pinnately divided, the divisions fine-

filiform : panicle loose, with yellowish
white heads. Eu. Soutnernwood
is grown for its pleasant-scented
foliage; and it sometimes escapes
into waste places. See Southern-
wood.

12. pontica, Linn. ROMAN WORM-
WOOD. Fig. 386. Shrubby, erect,
1-4 ft.: Ivs. canescent below, pin-
natisect, the lobes linear: panicle
open and long, with small, globular,
nodding, whitish yellow heads. Eu.
Roman wormwood is used for the

same purposes as A. Absinthium,
and is more agreeable. A source

of absinthe.

13. vulgaris, Linn. MUG-
WORT. Fig. 387. Herb, erect,

paniculately branched, the sts.

often purplish: Ivs. white-cot-

tony beneath but soon green
above, 2-pinnately cleft, with
lanceolate lobes; upper Ivs.

sometimes linear: heads many,
oblong, yellowish. Eu. and N.
N. Amer., and naturalized in
eastern states. A white-fld.
form has been sold as A. lacti-

fldra. Fig. 388. It is a beauti-
ful plant with fragrant foliage. G. 29:409. Mug-
wort is grown for the ornament of its foliage. There
are variegated-lyd. and golden-lvd. varieties. It was
once a domestic remedy.
Variable.

14. ludoviciana, Nutt.
WESTERN MUOWORT.
WHITE SAGE. Erect or

ascending herb, 2-3 ft.,

white-tomentose or Ivs. be-

coming greenish above: Ivs.

linear to oblong, the lower
ones toothed or parted, the

upper ones entire: heads

small, bell-shaped, panicu-
late. Plains and banks, W.
Intro. 1891.

AA. Heads with perfect
"*'i

fls. throughout: re-

ceptacle not hairy.

15. arbuscula, Nutt.
SAGE BRUSH. Shrubby,
a foot or less high:
Ivs. short, wedge-shaped, 3-

lobed, the lobes obovate and
often 2-lobed, canescent :

panicle simple and strict,
often spike-like, the 5-9-fld.
heads erect. Plains and
mts., Colo, and Wyo., N. W.

16. tridentata.Nutt. SAGE
BRUSH. Shrubby, reaching
height of 12 ft. although
often only a foot high,
branchy, canescent: Ivs.

wedge-shaped, 3-7-toothed
or lobed, truncate at the

summit, the uppermost ones
narrower: heads 5-8-fld.

Plains, W. Intro. 1881. 388. Artemisia lactiflora. No. 13.

ARTICHOKE

17. sacrorum, Ledeb. Annual or biennial, shrubby
below: Ivs. long-petioled, ovate, pinnatisect and the
segms. again pectinate, hoary or white-pubescent
the rachis winged: fls. 15-20 in the head, the heads
nodding and in separate slender racemes. S. Russia,
Siberia, etc. Var. viride, Hort., with green foliage, is
the attractive SUMMER FIR recently intro., grown as an
annual for its neat pyramidal form (3-5 ft.) and much
dissected rich green foliage.

A. Baiimgartenii, Bess. Compact, shrub-like, with small Ivs.
and yellow fls. standing erect above the Ivs. S. Eu. A. lanAta
Willd (A. pedemontana, Balbis). Low cespitose plant with finely
cut, silvery foliage for which it is chiefly grown. Spain.

N. TAYLOR.!

389. Globe artichoke.

ARTHROPODIUM (Greek, joint and foot, alluding
to jointed pedicels). Liliacex. Herbaceous perennials,
allied to Anthericum, grown in the open in the South
and otherwise in greenhouses.

Tufted herbs 1-3 ft. high, with fibrous fleshy roots:

lys.
linear or lanceolate, crowded at base of st.: scape

simple or branched; fls. white or violet, in racemes or

panicles, on pedicels jointed at the middle; perianth
persistent, the segms. 6 and distinct and 3-nerved;
stamens 6, shorter than perianth: fr. a subglobose caps.,
3-valved. About 10 species in Austral., New Zeal., etc.

Cult, and prop, as for Anthericum, requiring no special
treatment.

cirrhatum, R. Br. Glabrous, to 3 ft.: Ivs. numerous,
deep green, 2 ft. or less long: scape stout, naked, bear-

ing a much-branched panicle often 1 ft. long; fls.

white, star-shaped, 1 in. or less in diam., the segms.
oblong-lanceolate, acuminate; filaments bearing 2 ten-

dril-like appendages (whence the name). New Zeal.
B.M. 2350. Reported in S. Calif. L. H. B.

ARTHROTAXIS: Athrotaxus.

ARTICHOKE (Cynara Scolymus, Linn.). Com-
pdsitx. The artichoke (or the Globe artichoke, to

distinguish it from the Jerusalem artichoke) is a strong
thistle-like plant (Fig. 389), grown for the edible flower-

heads (Fig. 390). It is native in southern Europe and
northern Africa, and is not hardy in the northernmost

parts of the United States. It is perennial, but the

plantation should be renewed every two or three years.
See Cynara.
The artichoke is propagated by seed or by suckers.

The latter is the preferable method, for a good strain or

variety may thus be perpetuated. The buds or shoots

are detached from the old crown in spring before

growth begins. Seeds produce bearing plants the fol-

lowing year, although heads may be secured the same
autumn if the season is long and if the seeds are

started early under glass.
The soft fleshy receptacle of the flower-head and

the thickened base of the scales (or involucre bracts)
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are the edible parts. They are sometimes eaten raw,
but are usually boiled and served with drawn butter or
sauce. The leaves are sometimes blanched after the
manner of sea-kale and cardoon, and are cooked as a

pot-herb.
In the southern states and California, the artichoke is

grown without difficulty. In California, particularly,
it thrives as a field crop. In northern gardens, even

professional and skilled gardeners have usually given
it up after a few
trials. It is found
in a few gardens
on Long Island,
in Massachusetts,
and perhaps a few
other places, and
is there grown
with fair success,

provided that the
crown is protected
in winter in such
a way that snow
or heavy mulch is

not allowed to
choke the plant.

390. Edible heads of artichoke. (XH) T
,

his f^. to be
the chief danger.

Instead of covering with manure or litter, place a cap or
miniature tent over the crown to give it air and freedom
of breathing. The flower-heads are now regularly and
commonly found on sale at the green grocers' in our
larger eastern cities, and the supply comes mostly from
California. The large seeds may need special treat-
ment to make them germinate promptly. The better

way, undoubtedly, for the home gardener who may
wish to try a few plants, is to secure sucker plants
from one of the big seedsmen or professional plant-
growers. Set them in fairly good warm soil, 3 feet
each way, or 4 by 2, and give clean cultivation. Pro-
tect the crowns during winter as suggested, and in

following spring
thin to about three shoots. Edible

heads may be expected in July. They are gathered for
use before the flower-heads open. It is better to cut the
old stalk down to the ground after the head is removed,
for the root is not then weakened and new shoots will

spring up. There are a number of varieties, Large
Green Paris being the one mostly mentioned in Cali-
fornia. In parts of Europe the artichoke is grown with
special skill, but it has never been a prominent vege-
table in American gardens. T_ GREINEB.

ARTICHOKE, JERUSALEM (Helidnthus tvberbsus,
Linn. I. Compdsitse. The Jerusalem artichoke is the
subterranean stem tuber of a native sunflower. Fig.
391 . The plant is coarse and upright, and persists as a
weed when once introduced. It does not need excess-

ively rich soil, nor high culture, succeeding on any
warm well-drained land without attention. It is

planted much after the manner of potatoes, and it will

grow and produce its many smallish, white, edible tubers.
In late fall, the plants

may be pulled up, ex-

posing to view the
tubers that are clus-

tered around the roots
near the main stalks so
that they can be easily
gathered with the help
of a hoe or potato hook,
if wanted for use as a

culinary vegetable; or, if grown for hog-feed, the hogs
may be turned right into the field and allowed to dig
their own. All farm stock seems to like the artichoke
tubers. If shredded or ground and mixed with meals,
they make a good winter ration, as a variety, for poult ry .

More prolific than common potatoes, and far more

26

391. Tuber of Jerusalem artichoke.

(X5i)

easily grown, the artichoke is one of the crops that may
be considered for cultivation as a succulent vegetable to
feed to cattle, swine, and other farm animals during
winter. Raw or boiled and served cold with oil and vine-

gar, this tuber also makes a very palatable winter or

spring salad, and for this purpose it finds a limited sale
in our markets. The chief commercial demand for it

is for seed purposes. Frost has no injurious effect on
the tuber in the ground, and the easiest way to winter
it, therefore, is by leaving the plants alone until spring
and then digging the tubers. If already harvested, they
may be pitted like potatoes, beets, or other roots, and
will require very little covering. Mammoth White
French is said by some propagators to be an improved
strain of the Jerusalem artichoke. If there is danger of
the plant spreading and becoming a weed, hogs, when
given a chance at it, will soon clear the land of
the tubers. It was cultivated by the Indians. See
Helianthus. T QREINER.

ARTOCARPUS (artos, bread, and carpos, fruit).
Moracex. BREAD-FRUIT. Milky-juiced tropical trees,
some of them yielding edible fruits, ornamental in

foliage.
Leaves alternate, large, thick, entire or pinnate:

dioecious; staminate fls. on long spikes, the sepals and

392. Bread-Fruit. Artocarpus incisa, showing a
fruit of edible size. ( X Yt)

stamens 2; pistillate fls. in globular heads, with simple
1-ovuled ovary and bifid stigma: fr. a large fleshy mass
or syncarp, formed of the aggregated fls. A genus of
40 species containing many tropical fr. plants, originally
from the E. Indies, sometimes cult, with difficulty in
northern botanic gardens for their great economic
interest, and throughout the world in the tropics. They
need a hot, moist atmosphere, much water, and per-
fect drainage. Prop, slowly by cuttings of young
lateral growth. Bread-fruit seeds are boiled and eaten,

incisa, Linn.f. (A. commiinis, Forst.?). BREAD-FRUIT.
Fig. 392. Tree, 30-40 ft., with a viscid, milky juice:
branches fragile: Ivs. 1-3 ft. long, leathery, ovate,
cuneate and entire at base, upper part 3-9-lobed: male
fls. in a dense club-shaped yellow catkin. 10-16 in. long;
female fls. in a subglobular echinate head, having a
spongy receptacle: fr. 4-6 in. diam., typically muri-
cated, but in the best cult, varieties reticulated onlv,
and often seedless. Gt. 39, p. 273. Gng. 5:233, and
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B.M. 2869-2871, where the romantic story of its

transfer to the W. Indies is told.-^Sparingly cult, in
S. Fla. and in warmhouses of botanic gardens. Eaten

cooked, as a vege-
table rather than
as a fruit; widely
used in tropics.

integrifdlia,
Linn. f. JACK-
FRUIT or TREE.
Called also JACA.

Fig. 393. Tree, 30

ft., with milky
juice: Ivs. 4-6 in. long,

very various; those of

fertile branches nearly
obovate, entire; those of

higher branches more ob-
ovate and oblong; those
of young shoots from the
root very narrow, or 2-3-
lobed: fr. attaining a

length of 18 in. or more,
and weight of 30-40 Ibs.

G.C. III. 20:717. B.M.
2833, 2834. Gt. 39, p.
273. Gn. 35, p. 455.
Less palatable than the

bread-fruit, and usually
eaten only by natives
and coolies.

Cannonii, Bull. Lvs.

varying from cordate to

deeply 3-lobed, 1 ft. long,
red beneath, bronzy crim-
son and purple above,

very showy. Society Isls. F.S. 21:2231, 2232. Per-

haps better included under Ficus Cannonii, according
to Nicholson, but here retained in Artocarpus.

N. TAYLOR, f

ARUM (ancient name). Aracex. WILD GINGER.
Tuber-bearing low herbs, of few species, in Eu. and W.

'

Asia, most of them grown in pots.
Lvs. simple, the petiole sheathed at the base: spathe

convolute, variously colored, mostly including the short

spadix; pistillate fls. at the base. Monogr. by Engler in

DeCandolle's Monographic Phanerogamarum, Vol. II.

Arums are grown usually as oddities, mostly under the
general name of callas. Some of the species are hardy;
others, as A. palxstinum, are tender, and require glass-
house treatment. The kinds are managed in essentially
the same way as the fancy-leaved caladiums. Plant
the tubers sufficiently deep that roots may form from
near the top. Give rich soil, and water freely when
growing or in bloom. The hardy species should be
well mulched in late fall. They thrive best in partially
shaded places and in rich soil. Propagation is by
natural offsets; also by seeds or berries, which some
species produce freely. Some of the species are acrid-

poisonous.

393. Jack-Fruit. Artocarpus

integrifolia.

albispathum, 5, 7.

alpinum, 6.

anguetatum, 6.

byzantinum, 7.

canariense, 7.

concinnatum, 7.

corsicum, 1.

cylindracfitm, 7.

cyprium, 2.

detrunoatum, 3.

INDEX.

Dioscoridis, 2.

elongatum, 5.

qratum, 5.

immaculatum, 6.

intermedium, 6.

italicum, 7.

macuiatum, 6.

Malyi, 6.

marmoratum, 7.

nigrum, 5.

Nordmannii, 5.

orientale, 5.

palffistinum, 4.

pictum, 1.

sanctum, 4.

spectabile, 2.

syriacum, 2.

variolatum, 5.

vulgare, 6.

Zelebori, 6.

AA. Mature Ivs. hastate or sagittate.

B. Tuber round-flattened or oblate, the Ivs. and pedun-
cles arising from a depressed center: Ivs. appear-
ing before the spathe.

2. Dioscoridis, Sibth. & Smith (A. spectdbile, Regel.
A. syriacum, Blume. A. cyprium, Schott). Lf.-blade
oblong-triangular or ovate-triangular: spathe-tube pale
within, the limb 6-8 in. long, lanceolate-oblong, and
colored with large lenticular purple spots: spadix short,
included. Asia Minor. Runs into many forms, with
variously marked spathes. Pots.

3. detruncatum, Mey. Lvs. more or less truncate at
the base, the blade shorter than in the last: spathe
yellowish green and purple-spotted, large (10-15 in.

long) and short-stalked, the limb acuminate. Persia
Hardy.
4. palaestinum, Boiss. (A. sdnctum, Hort.). BLACK

CALLA. SOLOMON'S LILY. Lvs. cordate-hastate. 6 in.

broad across the base and about equal in length, the
middle lobe broad-ovate and nearly blunt: spathe about
the length of the If., with a short green tube, and an
elongated lance-oblong tapering limb, which is greenish
on the outside and continuous black-purple within, the
tip sometimes recurving: spadix shorter than the

spathe, the upper part dark-colored. Palestine. B.M.

A. Mature Ivs. cordate, oblong-ovate.

1. pictum, Linn. f. (A. corsicum, Loisel). Lvs. ap-
pearing in spring, long-petioled, light green: spathe
bright violet, swollen at the base: spadix purple-black,
exceeding the spathe. Corsica, Balearica, etc. Hardy.

394. Arum macuiatum.

5509. Gn. 45, p. 311; 59, p. 317; 71, p. 102. Perhaps
the most popular arum at present, being grown in

pots as an oddity.

5. orientale, Bieb. A foot high: Ivs. brownish,

broadly hastate-sagittate, the front lobe oblong-acute:

spathe-tube oblong-ovoid and white within, the limb

ovate to oblong and intense black-purple (rarely pale),

resembling A. macuiatum. A hardy species from Asia

Minor, running into many forms. Some of the plants
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395. Arum italicum.

referred here are A. nigrum, A. variolatum, A. Nord-

mannii, A. gratum, Schott; A. elongatum and A. albi-

spathum, Ster. (not A. albispathum, Hort., which is A.
italicum).

BB. Tuber ovoid or oblong, propagating hori-

zontally, the Ivs. and peduncles arising

from the apex: his. appearing before
or with the spathe.

6. maculatum, Linn. (A. vulgare, Lam.).
LORDS-AND-LADIES. CUCKOO-PINT. WAKE
ROBIN (in England). Fig. 394.

About a foot high: Ivs. usually

black-spotted, hastate or sagit-

tate, the front lobe triangular-

ovate, about as high as the

spathe: spathe somewhat con-
tracted above the base, the mar-

gins of the limb becoming in-

rolled, spotted with purple:
spadix shorter than the spathe,
purple. Eu. A hardy species, of

many forms. A form with spot-
less Ivs. and whitish tube with
medial purple zone, is A. immac-
ulatum, Reichb., and Zelebori,
Schott. Var. angustatum, Eng-
ler (A. intermedium, Schur. A.

Mdlyi, Schott ) has a narrow light

purple spathe. Var. alpinum,
Engler (A. alpinum, Schott &
Kotschy) has peduncles longer,
and an ovate-lanceolate spathe.

7. italicum, Mill. (A. cylin-

draceum, Gasp.). Fig. 395.

Larger than the last: Ivs. has-

tate, nearly truncate below,
light-veined: spathe scarcely swollen below, the limb
erect and not expanding and including the short

spadix (tip sometimes deflexed after flowering), yel-
lowish or white and faintly striate. Eu. B.M. 2432. A
hardy species; also grown in pots. In the open, the
Ivs. appear in the fall. A very variable species. Var.

canariense, Engler (A. canariense, Webb & Berth.),
has narrow If.-lobes and spathe. Var. concinnatum,
Engler (A. concinnatum and A. marmoratum, Schott),
has broad gray-spotted Ivs. Var. byzantinum, Engler,
(A. byzantinum, Schott), has spathe-tube oblong, white
inside and purple at the mouth, and an acuminate pur-
ple or green limb. Var. albispathum, Hort., has a white
spathe. L H. B.

ARtJNCUS (old name). Rosacex. GOAT'S-BEARD.
Ornamental tall perennial herbs, cultivated chiefly for
the large showy panicles of white flowers and also for
the handsome much-divided foliage.

Leaves bi- to tripinnate with minute or wanting
stipules: fls. dioecious, small; calyx 5-lobedj petals 5;
stamens many; pistils commonly 3: the follicles dehis-

cent, glabrous, usually 2-seeded; seeds minute, dull.

Two species in N. Amer., N. and W. Eu., N. Asia to

Japan. Formerly usually referred to Spiraea, which dif-

fers chiefly in its shrubby habit, simple, rather small

Ivs., and 5 pistils.

They are tall perennial herbs with large compound
leaves and small white flowers in slender spikes forming
large terminal panicles. The species in cultivation is

hardy North; it prefers rich rather moist soil and grows
well in half-shady situations. Propagation is by seeds,
which germinate readily, and also by division of older

plants.

Sylvester, Kostel.(A. Aruncus, Karsten. Spiraea Anin-
cus, Linn.). Tall (5-7 ft.), erect branchy herb: Ivs.

large, 2-3-pinnate; Ifts. ovate to lanceolate, sharply and
doubly serrate, 1-2J/J in. long: fls. about J^in. across:
follicles deflexed in fr. May-July. Rich woods, X.

Amer., N. Eu. and Asia. A desirable hardy border

plant of easy cult. Var. Kneiffii, Zabel. Lfte. linear-

lanceolate, irregularly serrate or incised, long-acuminate:
fls. as in the type. M.D.G. 1897:260. Very graceful
form with its finely cut foliage.

A. aslilboidea, Maxim. (Spiraea Aruncus var. astilboides, Maxim.).
Similar to the preceding, but lower and smaller in every part: Ifta.

more deeply serrate, %-1 lA in. long: infl. less compound, with
denser oblong branchlets: follicles erect. Japan. Apparently not
in cult.; the plant cult, under the name of Spiraea astilboides is

Aatilbe astilboides, Lem., which is a true aatilbe.

ALFRED REHDER.
ARUNDINARIA: Bamboo.

ARUNDO (an ancient Latin name for A. Donax).
Gramlnese. REED. Tall reed-like grasses with broad

flat blades and large plume-
like terminal panicles: spike-
lets 3-4-fld.; glumes narrow,
acute; rachilla naked; lemmas
long-pilose.- Species about 6,
in the warmer regions of the
Old World.

Donax, Linn. GIANT REED.
Figs. 396, 397. Tall and stout,

as much as 20 ft., from large knotty root-

stocks: blades numerous, cordate-Kilasping and
hairy-tufted at base, 2-3 in. wide on main
st. : panicle 1-2 ft.

; spikelets 6 lines long. G.
2:419. Gn. 1, p. 391; 3, p. 493; 8, p. 199; 17, p.

407; 27, p. 307. G.M. 50:253. G.W. 2:337;
3:416; 8:613. Cult, for ornament because of

the regularly placed Ivs. and the large plumes.
A smaller less hardy variegated form with

white-striped Ivs. is cult, under the name of

var. variegata (var. versicolor; var. picta). G.
18:137. Var. macrophylla has large glaucous
Ivs.

conspicua, Forst. f. Sts. lower and more slender:

blades long and narrow, 24 ft.: panicle 1-2 ft., silvery
or yellow-white; spikelets 1-3-fld. B.M. 6232. F.

1874:61. G. 1:344; 9:64; 19:21. Gn. 49, p. 229; 66, p.
121. G.M. 55:408. G.W. 15:51. Native of New Zeal.

Less hardy than A. Donax. A. S. HITCHCOCK.

ASARUM (ancient obscure name). Including
Hexastylis. Aristolochiacese. ASARABACCA. Low, nearly
stemless herbs, sometimes planted in wild borders and
used as ground-cover in shady places.

Perennial: sts. creeping, with odd purplish or brown
fls. on the surface of the ground (or nearly so), under-
neath the heart-like or kidney-like Ivs.: corolla want-
ing or merely rudimentary, but calyx corolla-like, with
a regular 3-parted limb; sta-

mens 12, with tips on the
filaments projecting beyond
the anthers: ovary inferior,

maturing into a rather fleshy

globular caps. A dozen or
more species in the temperate
parts of the northern hemi-

sphere. The asarums inhabit

rich, shady woods, spreading
on the ground, and the fls.

are unseen except by the close

observer. They are of easy
culture if transplanted to rich,
moist places. They make at-

tractive carpets in borders
and groves. The species de-
scribed are sold by dealers
in native plants. Some of the

species are reported to have
medicinal properties. Several

species of doubtful validity
M' i

.

have been described from the .^j?!^~-?
:

5j<f*''
southern states. 396. Arundo Donax.
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A. Plant markedly pubescent.

canadense, Linn. WILD GINGER. CANADA SNAKE-
ROOT. Lvs. about 2 to a plant, thin, kidney-shaped,
pointed, with a deep and open sinus, not mottled: fl.

slender-stalked, with lance-acuminate calyx-lobes an
inch or more across at the

expanded mouth, chocolate-

brown
; style G-lobed . Frequent

in woods E. B.M. 2769. A.G.
13:517.

Hartwegii, Wats. Tufted,
loose-pubescent: Ivs. large and
thick, cordate, with rounded
basal lobes, mostly acute at
the apex, margin ciliate, gla-
brous and mottled above: fl.

stout-stalked,
the lobes often
ovate and long-

pointed, the
ovary inferior;

styles 6. Sierra

Nevadas, 4,000-
7,000 ft. alti-

tude.

europ&um,
Linn. Lvs. kid-

ney-shaped, evergreen,
dark green, the petiole
'3-5 in.: fls. greenish
purple, J^in., with in-

curved lobes; styles 6,
and grooved or 2-

parted, recurved. Eu.

A A. Plant slightly or
not at all pubescent.

caudatum, Lindl.
WILD GINGER. Rather
slender, with long
rootstocks, sparingly
pubescent: Ivs. cor-

date - kidney - shaped,
and more or less cup-
ped or cucullate, acute
or obtusish: fls. slen-

der-stalked, the calyx-
lobes oblong or trian-

gular and attenuate;
styles united. Pacific coast. Evergreen.

Lemmonii, Wats. Like the last, but Ivs. plane or flat,
rounded at apex, less pubescent, calyx-lobes short.

Sierra Nevadas.

virginicum, Linn. Lvs. broad-ovate or orbicular,
rounded at the top, the sinus narrow: fl. short-stalked,
purple, the calyx-lobes broad and rounded; styles 6,

2-lobed; anthers not pointed. Va., S. in mts.

arifolium, Michx. Lvs. thickish and usually mottled,
orbicular to hastate, obtuse: fls. stout-stalked, urn-

shaped and much contracted at the throat; styles 6, 2-

lobed; anthers pointed. Va., S. L. H B

ASCLfePIAS (ancient Greek and Latinized name).
Asdepiadacex. MILKWEED. SILKWEED. Perennial

milky-juiced herbs, sometimes used in the hardy
border or wild garden.

Erect, with deep thick and hard perennial roots: Ivs.

opposite or verticillate (rarely alternate), entire: fls.

gamopetalous, the corolla segms. generally strongly
reflexed; stamens 5, attached to the corolla, the anthers
more or less united about the stigma; between the
corolla and the stamens is a crown of 5 cornucopia-like
horns or appendages; pollen cohering into a waxy mass
(pollinium) which is removed bodily by insects that
visit the fl. : fr. 2 warty, or echinate or smooth follicles.

397.

Plume of Arundo
Donax. (XYt)

The pollination of an asclepias fl. is shown in Fig. 398.
The pollen-masses are usually twin (as at 6), and the
handle or caudicle lies in a chink on the side of the

stigma. The pollen-masses become attached to the

legs or mouth parts of the insect, and are thereby trans-
ferred to another fl. The milkweeds are common in
waste places in N. Amer., and are rarely cult. About
80 species are known, mostly North American, but
others in Cent, and S. Amer. and Afr. Several species
(described below) have been offered by dealers in native

plants. The butterfly-weed and some others are very
showy and worthy of more general attention. The
large-lvd. kinds are desirable when heavy foliage effects

are wanted. They are all perennials of the easiest cult.

Prop, by division, rarely by seeds.

A. Fls. (corolla and crown) orange.

tuber&sa, Linn. BUTTERFLY-WEED. PLEURISY
ROOT. Fig. 399. Hairy, 2-3 ft. high, from long, hori-

zontal roots, with more or less alternate, lance-oblong
or lance-linear Ivs.: umbels several, short-peduncled:
pods pubescent, erect. Dry banks and fields; wide-

spread, and not infrequent. B.R. 76. A handsome
plant.

AA. Fls. in shades of red or purple.

Curassavica, Linn. Plant glabrous, 2 ft. or less: Ivs.

opposite and short-petioled, thin, oblong-lanceolate:
corolla scarlet: pods glabrous, erect. Fla. and La.
B.R. 81.

incarnata, Linn. Glabrous or nearly so, leafy and
branching, 3 ft.: Ivs. opposite, oblong-lanceolate: cor-

olla rose-purple to flesh-color, with oblong lobes: pods
glabrous, erect. B.R. 250. Var. pulchra, Pers. Hirsute,
and Ivs. broader. Swamps. Common.

AAA. Fls. greenish, yellowish or white (sometimes
purple-tinged, especially in A. quadrifolia).

B. Pods tomentose and soft-spiny.

specidsa, Torr. (A. Douglasii, Hook.). St. stout and
simple, 3 ft. or less, fine-tomentose or becoming gla-
brous: Ivs. large and broad, ovate, transversely veined,
short-petioled: fls. purplish and large, the peduncle of

the umbel shorter than the Ivs. Neb. W. and S. B.M.
4413.

Corn&tii, Decne. (A. syAaca, Linn.). Differs from
last in having obtuse and short hoods to the crown,
taller, less pubescent: Ivs. oblong or oval: fls. dull pur-
ple, in large, more or loss nodding umbels. Mn. 7:221.
The common milkweed of the eastern states.

BB. Pods glabrous and unarmed.

c. Fruiting pedicels declined or deflexed, the pods erect

or ascending.

amplexicafilis, Michx. Plant glabrous and glaucous:
st. decumbent, 1-2 ft. long: Ivs. numerous, cordate-
ovate and clasping, obtuse, succulent: corolla green-
purple. Barrens, N. C. and S.

phytolaccoides, Pursh
(A. nivea, Sims). Plant

glabrous and green, 3-4

ft., erect: Ivs. thin, oval to

lance-oval, acuminate and
short-petioled: fls. green-

ish, in large, loose umbels.
Moist ground; frequent.
B.M. 1181.

Hallii, Gray. Stout,
puberulent: Ivs. thickish,
ovate-lanceolate or oblong
(3-5 in. long), short-

petioled : fls. greenish white
and purple, in few many-
fld. umbels. Colo. G.C. 30,8. Milkweed flower, showing
III. 28:183. pollination.
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variegata, Linn. Two ft. or less high: Ivs. 3-7 pairs,

oval, ovate or oblong, thinnish, green and glabrous
above and pale beneath: fls. white and pink, in 1-3

umbels. Dry, shady places, central and southern states.

B.M. 1182.

eriocirpa, Benth. Densely woolly all over: Ivs. alter-

nate or in ya, long-oblong or lanceolate, short-petioled :

fls. dull white, in few or several umbels. Calif.

cc. Fruiting pedicels erect, and the pods erect.

quadrifolia, Linn. About 2 ft., not branched, with Ivs.

towards the top of the st. in whorls of 4: Ivs. ovate or

lance-ovate, acuminate, thin, nearly or quite glabrous:

fls oink to white in 2-4 loose umbels. Dry soil; fre-

quent. L.B.C. 13:1258.

verticillata, Linn. About 2 ft., slender, very leafy:

Ivs. in whorls of 3^5, very narrow-linear and
revolute: fls. greenish white, in many small

umbels. Dry soil; frequent. L.B.C. 11:1067.

Var. pumila, Gray. A few inches high from a fascicled

root: Ivs. filiform, crowded. Plains, \V.

mexicana, Cav. Height 5 ft. or less: Ivs. in whorls

of 3-6, or sometimes opposite or fascicled, linear or

narrow-lanceolate: fls.

greenish white or pur-
plish in dense, many-
fld. umbels. Ore., W.
and S. L. H. B.

ASCYRUM (Greek,
not hard or rough,
ancient name of some
plant). Hypericacese.
Small plants some-
times planted in wild

gardens and borders.

Low herbs or sub-

shrubs, with bright

yellow fls.. 2 small

sepals and 2 large

ones, 4 petals, and

many stamens: fr. a
1- celled and 2-4-
valved caps. Two
species in dry, sandy
soils in eastern states

(also one or two W.
Indian and one Hi-

malayan species). Of
easiest cult, but
should be covered in

winterintheN. Prop,
by division; also by
seeds.

hypericoides, Linn.

(A. Crux- Andrese,
Linn.). ST. ANDREW'S
CROSS. Fig 400. A ft,

or less high, branchy:
Ivs. thin, oblong or

obovate, narrowed to

the base : petals linear-

oblong; styles 2, short.

G.F. 5:257 (adapted in Fig. 400). Mn. 3:65.

stans, Michx. ST. PETER'S-WORT. Taller, scarcely
branched: st. 2-edged, stout: Ivs. thicker, broad-oblong
or oval and clasping: petals obovate; styles 3-4.

L. H. B.
ASH: Fraiinus.

ASIMINA, (from Assiminier, a French-and-Indian

name). Annon&cex. PAPAW (the papaw of literature is

Carica, which see). Small trees or shrubs, grown chiefly
for their handsome large foliage and for their attractive

flowers; also sometimes for their edible fruit,

Low shrubs, and 1 species a small tree: Ivs. alternate,

usually deciduous, entire: fls. axillary, solitary or few,

nodding, short-stalked; sepals 3, smaller than petals,

399. Asclepias tuberosa. ( X H)

400. Ascyrum hypericoides. ( X Yi)

deciduous; petals 6, the inner ones smaller, usually

upright; stamens numerous, crowded, with short

filaments; pistils 3-15, separate, 1-celled with many
ovules: fr. consisting of 1 or few oval to oblong berries

with rather large compressed seeds in 1 or 2 ranks.;

Eight species in E. N. Amer. Description of all species
is given in Gray, Syn. Fl. N. Amer. 1, pt. 1, pp. 62 and
-164.

Asiminas are ornamental trees or shrubs with hand-
some large foliage, of disagreeable odor when bruised,

conspicuous white or purplish flowers in early spring
and large edible fruits in autumn. Only two species are

cultivated, of which the arborescent one is the hardier

and the handsomer in foliage, while the more tender

A. grandiflora has larger and showier flowers.

They grow best in rich and moist soil. They trans-

plant with difficulty. Propagation is by seeds sown in

autumn, or stratified and sown in spring, or by layers in

autumn; also by root-cuttings. In the North, the seeds

should be sown in pots or pans.

triloba, Dunal (Annbnatriloba, Linn.). Fig. 401. Small

tree, 10-40 ft. : Ivs. cuneate, obovate-oblong, acute, J^-l
ft. long, glabrous: fls. with the Ivs. from branches of the

previous year, green when expanding, changing to pur-

plish red, with yellow in the middle, 2 in. broad: fr.

401. Asimina triloba. ( X M)
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oblong, 2-6 in. long, dark brown. S. states, north to N.
Y., west to Mich, and Kan. S.S. 1 : 15, 16. B.M.
5854. Gn. 33, p. 321. G.F. 8:495. A.G. 44:713. R.H.
1911, pp. 134, 135. This is the only arborescent species
of the genus. It is well worth a place in the garden, for

its large foliage is very handsome and the fls., appear-
ing in the early spring, are attractive. The large fr. is

edible, and may be still improved by cult, and careful
selection of the best varieties. Many persons do not rel-

ish the highly aromatic flavor; and the large seeds are a
disadvantage. The tree has proved hardy in Mass.
and Ont. One or 2 named forms have been offered.

grandifldra, Dunal. Shrub, 2-6 ft. : Ivs. cuneate, obo-
vate or oblong, obtuse, 2^1 in. long, rufous-pubescent
when young, at length glabrous and chartaceous: fls.

large, appearing with the Ivs.; outer petals cream-col-

ored, over 2 in. long, much larger than the inner ones:
the large fr. is said to be very delicious. S. Ga., Fla.

ALFRED REHDER.

ASPARAGUS (the Greek name). Liliacese. ASPARA-
GUS. SMILAX (greenhouse). ASPARAGUS FERN. A large

genus of herbaceous perennials and tender woody
shrubs and vines, grown mostly for ornamental habit
and foliage, but one of them (A. officinalis) for food.

Plants provided with short underground rhizomes
from which the aerial sts. arise in serial order: roots
often tuberous, sometimes fleshy but long-cylindric as
in A. officinalis: sts. varying from low herbs to stout

woody vines 50 ft. or more long: Ivs. reduced to scale-

like bracts usually with a basal spur, often spiny; lf.-

function performed by special sterile twigs, cladodes

(phyllodia, cladophylls, i.e., If.-like branchlets) of

determinate growth and of characteristic shape with
each species (see Fig. 411): fls. usually axillary, or

terminal, in 1-4's, sometimes umbellate,
often racemose on special branches lacking
the cladodes, small; perianth 6-parted; sta-

mens 6, free, filament attached to base of

perianth lobes; ovary 3-celled, stigma 3-

paited (except in Section Kodiastigtna),
ovules 2-6 in locule: fr. a berry 1-, 3-, 6-

or more seeded; seed globose or flat on one
side, testa usually black, embryo straight,
surrounded by a hard endosperm. About
150 species, all native of the Old World,
ranging from Siberia to Cape of Good
Hope, usually from dry regions. Monogr.
by Baker, Journ. Linn. Soc. 14 (1875);
account of cult, species by Watson, G.C.
III. 23:122, 147, 178.

This large genus is remarkable for its

lack of functional leaves, whose place is

taken by the leaf-like cladodes which are

usually considered as leaves. The cladodea
are usually borne in fascicles of three to

forty in the axils of the leaf-scale; in A. asparagoides
the leaf-like cladode is solitary in the axils. The woody
members of the genus often have the base of the leaf-

scale developed into a strong spine. In some groups
the cladodes are spiny tipped. A. stipulaceus and its

relatives (apparently not in cult.) have the side
branches developed into thorns.
Most of the ornamentals of the genus

will not stand frost, but some of the
Asiatic forms are perfectly hardy except
in the North. Members of this genus
furnish the most satisfactory "green" for

decorative purposes known to the trade,
some of the forms rivaling the finest

ferns in their delicate beauty. Their

ability to hold up for several days with-
out wilting makes the cut sprays of some
of the species necessary in some forms
of decorative work.

Nearly all the species are of easy cul-

ture and can be propagated readily by seed which ia

usually produced in abundance; also propagated by
division and in some woody forms by cuttings.
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BE. Cladodes flat, linear or linear-

lanceolate.

T. The cladodes arranged in
horizontal plane on twigs:
a long vine 13. drepano-

FF. The cladodes not in one plane. [phyllus

o. Length of cladodes about

1 in.: st. 6 ft. or less:

spines small 14. Sprengeri
oo. Length of cladodes 2-3

in.: a rank-growing
vine, 20-40 ft 15. falcatus

cc. Base of If.-scale oppressed, bract-

like: stigma capitate: fls. solitary

in axils without cladodes.

Section KODIASTIGMA. .16. virgatus

AA. Lf.-scales not spurred: fls. axillary:

cladodes solitary in axils, flat, If.-like,

stomata only on lower side.

Section MYRSIPHYLLUM . .17. asparagoides

1. officinalis, Linn. ASPARAGUS. Figs. 402, 403. An
erect herb from a woody crown with long fleshy roots:

sts. smooth, much branched above, 4-12 ft. high: cla-

dodes 3-8 in a fascicle, J^-l in. long, terete: If.-scale

with a short soft spur at base: fls. 1-4, in axils with

cladodes or branches, campanulate, yellowish green:
berries red, J^-J^in., 1-9-seeded; seed germinate in

12-14 days in warmhouse, often taking a month when

planted outdoors in spring. Eu. The esculent aspar-
agus of the garden, the fruiting sprays with the bright
red berries used for decorating. n
The young seedlings developed

*""
. .

"^

from a large number of seed

planted in a small pot or pan
make a very handsome table de-

coration. See Asparagus, Esculent.

2. verticillatus, Linn. A semi-

woody climbing vine from a woody
rootstock: roots long-cylindric,

fleshy: sts. stout (J#n.), 10-15 ft.

long, edible when young: branches

green, angled, flexuose: cladodes

3-8, %-2 in. long, angled, filiform, not stiff: If.-scales

of main st. developed below into spines: fls. funnel-

shaped in 1 4's in axils of If.-scales: berries red, }^in.

diam., 1-3-seeded. Persia to Siberia. R.B. 20:154.
G.W. 14:648. G.Z. 24:505. A hardy ornamental

climber; grows readily from seed, which germinates in

about 3 weeks in a warmhouse; plants slow-growing
at first.

404. Flower of A.

plumosus. Typical of

Asparagopsis.

405. Asparagus plumosus var. nanus. (XK)

3. filicinus, Ham. An erect herb with densely clus-

tered fusiform tuberous roots 2-4 in. long: sts. erect,

branching: branches with twigs and cladodes in a
horizontal plane like A. plumosus: cladodes flat, lance-

olate strongly falcate, 3-5, of varying lengths, J4~%in. :

fls. axillary on long slender pedicels, green; stamens and

pistils white; perianth - lobes wide-spreading: berry
black, %in., 1-3-seeded. India and China. G.C. III.

44 : 122, 123. Hardy herbaceous perennial, very orna-

mental, suggesting a delicate fern in appearance; sev-

eral wild varieties.

4. lucidus, Lindl. Semi-woody climber, 6-10 ft., few
main branches: roots tuberous, 2-6 in. long: cladodes

3-5, flat curved linear about 1 in. long: If.-scale on main
st. with a short spine: fls. small, white, 1-4, in axils

with cladodes: berries pink or white, J^in. diam.

China, Japan and Formosa. A.G. 13:78. Probably
hardy in most of U. S. Tubers edible.

5. crispus, Lam. (.4. decumbens, Jacq., and Hort.).
Roots tuberous, short, densely clustered about crown:
sts. herbaceous, green, weak, climbing or drooping, 3-6

ft., much branched: branches deflexed, and zigzag:
If.-scale developed below into a weak spur: cladodes 3,

3-angled, reflexed, about }-Jjiin. long: fls. on slender

drooping pedicels, axillary, solitary, or in pairs, white,

sweet-scented, resembling the fls. of A. asparagoides:

berry white or pink, J^in., several-seeded, seeds small,
black. S. Afr. A.F. 16:825. Easily grown from seed

or prop, by division; a beautiful plant for hanging-
baskets. This species is often sold under the name of

A. scandens deflexus, Baker, which has flat cladodes

and 1-3-seeded, red berries.

6. plumosus, Baker. ASPARAGUS FERN. Fig. 404.

Woody, tall climbing vine: roots not tuberous, long,

slightly fleshy: st. terete, green, glabrous : branches with

twigs and cladodes arranged in a horizontal plane,

making a compound pinnate frond, triangular in out-

line: cladodes numerous, 8-20 in a fascicle, \faa. or

less long, slender, terete, bright green: If.-scale white or

gray, on main st. developed below into a woody deltoid

spine: fls. 14 at ends of twigs, white; perianth-lobes

spreading obovate, blooming in autumn: berry 1-3-

seeded, purple-black. S. Afr. F. 1882:101. F.R. 4:93.

F.S. 2413-14. G. 25:110. G.C. II. 13:749; III.

23:146. G.Z. 25:2. A.F. 11:1178. A popular deco-
rative plant now almost superseded by some of its

varieties. The cut sprays and strings of A. plu-
mosus and its varieties are used in large quantities by
florists on account of their beauty and keeping quali-
ties. Most of the forms are prop, by seed or division

but some are readily increased by means of cuttings.
Var. comorensis, Hort. (A. comorensis, Hort.). Similar

to .4. plumosus but more robust: cladodes lighter green,
more open and delicate in their arrangement: frond

widely triangular, very regular. A.F. 18:684. F.E. 14:

462. F.R. 9:877. G.C. III. 23:181. Gng. 10:295. I.H.

42:61. S.H. 1:84. V.20:101. Var. ninus, Hort. Fig.
405. The common commercial variety of the species:
cladodes more numerous and shorter than type, making
the horizontally spreading fronds more dense: sts. often

short, making a short spray rather than a
vine: easily reproduced by seed, which

germinate in three weeks. Var. tenuis-

simus, Hort. (A. tenuis-

simus, Hort.). Fig. 406. A
wiry stemmed variety with
fewer cladodes longer than
in type and not so much
in a horizontal plane, dis-

tinctly glaucous blue-green; not a strong climber. Var.

robustus, Hort. A ranker-growing vine with shorter

cladodes than type, side branches making longer and
more irregular fronds than A. plumosus nanus, a
duller green. A. plumdsus supcrbus, Hort., .4. Bldm-

piedii, Hort., and A. Hatcheri, Hort. (F.E. 31:935), are

all botanically closely related if not identical with A.

plumosus robustus and with it are separated from the

other forms of the species by their stronger growth and

by the much less regular arrangement of the cladodes

and twigs into a horizontal plane. Var. comp&ctus,
Hort. A dwarf form, said to be a hybrid between A.

plumosus nanus and A. plumosus tenuissimus, suitable

for pot-plants. F.E. 16:637 See Fern, Asparagus.
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7. Cooperi, Baker. Hoots long, cylindric, more or

less fleshy: sts. large, up to %in. diam. and 60 or more
ft. long, branching above; main sts. and branches
dark green, with a soft, very short pubescence: cladodes

very dark green, %-%m. long, 5-12 in a cluster, much
stouter than in A. plumosus: final branches with twigs
and cladodes making beautiful pinnate fern-like sprays

ft. long: If.-scale swollen at base, red-brown,

406. Asparagus plumosus var. tenuissimus. ( X \Q

with a strong spine: fls. small, white, bell-shaped, sweet-

scented: berry about J^in. diam., red. S. Afr. G.Z. 21:

568, 569. This species is probably the largest one in

the genus, its long vines covered with beautiful dark

green sprays making a very desirable cover for pillars.

The side sprays are valuable for cut-green for florists'

use and, when removed, a second crop will appear
shortly on the old vines.

8. umbellatus, Link. A spreading climber or under-

shrub: sts. terete, slender, scabrous, dark green, woody
below, branching: branches and twigs often reflexed

and pendulous: cladodes 3-10, terete, %-l in. long,

very dark green: fls. in axillary or terminal umbels;

pedicels J^in. long, perianth largest of genus, Vy-Vim.

spreading, white; segms. elliptic-obtuse; stamens dark

yellow: berry globose, yellow to dark
red. Canary Isls. and Madeira. B.M.
7733. G.C. III. 28:379. The large,

sweet-scented fls. produced abundantly
in midsummer; a good plant for pillar

decoration; grows well from seed.

9. retrofrfictus, Linn. (A. retrofrdctus

arbbreus, Hort.). Sts. slender (6 or more
ft.), becoming woody and gray, scarcely

climbing, zigzag, the branches wiry:
cladodes in close clusters, green, fili-

"

form, about 1 in. long: If.-scale bases

spiny: fls. in umbels, small, white: berry
Email, nearly globose, 1-seeded. S. Afr.

Gn. 59:111.

10. madagascarensis, Baker. Erect, much-branched

shrub, 1 ft. or more, suggesting Ruscus acuhatus: sts.

green, angled: cladodes 3, lanceolate, pointed, glabrous,
dark olive-green, often arranged on the twig in one

plane making a pinnately compound If. in appearance,
3/y-%v\. long: base of If.-scale not spiny: fls. creamy
white, normally in 4's at end of twigs, Y^ai. diam.:

berry scarlet, 3-lobed, 1-3-seeded. Madagascar. B.M.
8046. A good pot-plant, especially in winter when it is

well set with scarlet berries. Thrives in either a hot or

temperate greenhouse, easily prop, from seed, which
are freely produced.

11. scandens, Thunb. A slender climbing vine up to
6 ft.: sts. green, branching freely above: branches with

twigs and cladodes in one plane, suggesting A. filicinus
somewhat: cladodes flat, long, lanceolate-falcate, 3-5
in.: fascicle lA-%n. long, central one longest, glabrous,

light green: If.-scale minute, base not spined: fls. pendu-
lous, solitary or paired in axils, greenish white, Kin.
diam., perianth spreading, segms. elliptic-oblong: berry

globose, Kin. diam., red, 1-seeded. S. Afr. B.M.
7675. G.C. III. 33:339. One of the weaker-growing
kinds of ornamental asparagus, thriving well in an
intermediate house. A good decorative plant when
grown in strings for table decoration; also good as a
pot-plant. Var. deflexus. Similar to type but with
branches deflexed: cladodes stiffer and smaller: fls.

smaller: seed often white. G.W. 5:446; 13:301. A.

crispus is often sold under this name, but is easily

distinguished by its 3-angled cladodes (see discussion
under No. 5).

12. tetragdnus, Bresler (.4. racembsus tclragbnus,
Baker). A climbing vine, 15-20 ft. high: roots tuberous,
elliptic, 1-2 in. long: sts. gray to brown, branching
above: cladodes 3-8, usually 5, 3-4-angled, %-%m.
long, dense; more or less falcate: If.-scale on main st.

with a strong recurved basal spine up to J-^in. long:
fls. in racemes 2-3 in. long, on old wood; perianth white
or pink, }^in. diam., segms. obovate- obtuse; fls. fra-

grant. S. Afr. B.M. 8288. G.C. III. 23:147.

13. drepanophyllus, Welw. (A. Duchesnei, Linden).
A tall climbing woody vine with tuberous roots 2-3 ft.

long: sts. 20-30 ft. long, terete, without main branches:

axillary twigs and cladodes making a compound cla-

dophyll from upper axils: twigs J^-2 ft. long, thick-set
with cladodes in fascicles of 3-5: If.-scales on twigs
5-ranked but cladodes turned into a horizontal plane:
central cladode 2-3 in. long, lateral \V^ in., the com-
pound cladophyll suggesting a frond of Asplenium:
If.-base with a strong spine: fls. in dense erect racemes,
3-8 in. long; pedicels deflexed in fascicles of 3-8;

perianth greenish, bell-shaped, not opening widely:
berry rare, 3-lobed, usually 1-seeded, J^in. diam., bright
scarlet, ripe in 90-120 days after the bloom. Oct.-
Jan. S. Cent., Afr., Congo region. G.C. III. 28:305.

R.B.28:60. Gng. 15:131. A.F.

27:1139. A highly decorative

plant; the compound clado-

phylls valuable in florists' work.

Readily prop, by division or by
cuttings of the twigs taken off

with a heel, or piece
of the main st. at-

tached and put in a

sandy soil in a close

i case with bottom

/^heat.
14. Sprengeri,

Regel. Figs. 407, 408.

U Roots tuberous,
l\ white, elliptic, not
\ densely clustered: sts.

i numerous, scarcely
climbing, 6 ft. or leas:

'side branches numerous, small,

angled: twigs 1-3 in. long: cla-

dodes 3-8, J^-1J^ in. long, flat,

linear, smooth, pointed, slightly

falcate, rich green: If.-scale on
main st. with a slender brown
brittle spine 5 8in. long: fls. in

/May-June,
in open racemes 1 .'i

in. long; pedicels 1-2 from each

bract; fls. whitish pink, fragrant,

\ .^- perianth wide-spreading, K'n - :

Cf-*^ berry slightly 3-lobed, 1-3-

seeded, bright coral-red, up to

3^in. diam. Natal. One of the

most popular plants for cut-

green, easily grown in a mod-
erate temp. Plants in tubs or

baskets are very ornamental
when covered with the bright

407. Asparagus red berries which ripen about

Sprengeri. ( x M) Christmas-time. Easily grown
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408.

Strong new
shoot of

Asparagus Sprengeh.
(XH)

from seed, which germinates in a temperate house in

about 4 weeks. The best asparagus for a house

plant. A.G. 18:86, 883; 19:101. B.M. 7728 (as A.

ternifolius), 8052. F.E. 9:11. F.R. 4:95. G. 21:123.

Gn. 54, p. 88; 58, p. 109. G.L. 17:175. Mn. 8, p. 151.

Gn.W. 20:117; 23:607. G.W. 4, p. 109; 13, p.

462. Gng. 4:167. G.C. III. 37:10. Var. com-

pactus, a dwarf variety seldom over 18 in. long.

Var. variegatus, a form having variegated

Ivs; otherwise like the type. Gn. 59:145.

F.E. 14:885. Var. falcatoides, a large strong-

growing form : phyllockdes solitary to 5-6 more
or less falcate. A. sarmentosus, Hort., not

Linn., is a short compact form of A.

Sprengeri. The true A . sarmeniosus is quite
a different plant and not in cult.

15. falcatus, Linn. A large spreading

woody vine with stout gray or brown sts.

20-40 ft. long, much branched above:

cladodes 3-5, or more at ends of twigs, fal-

cate, linear-lanceolate, with undulate

margins, rich dark green, 2-3 in. long:

If.-scales with stout basal spines:

sweet-scented fls. in loose racemes

2-3 in. long, produced in great pro-
fusion in midsummer; perianth pure
white, J^in. diam., segms. lanceolate;

stamens yellow: fr. dull

brown. Trop. Asia and
Afr. One of the largest
and finest species of the

genus; thrives under

temperate conditions,
growing outdoors in the

absence of frost. G.C.
III. 23:123; 41:82. Ref.

Dot. 261. G.W. 5:334.

16. virgatus, Baker (A. elongatus, Hort.). Fig.

409. Roots fibrous, crown with long semi-woody
rhizomes: sts. erect (3-6 ft.), much branched above,
branches long, straight or drooping: cladodes in

3's, stiff, M-%in. long, angled, not very abundant;
cladodes and sts. dark green: If .-scale white, de-

veloped basally into an appressed bract-like extension

similar to upper part: fls. solitary at nodes on droop-

ing pedicels, no cladodes in axils with fls.; perianth

greenish white, wide-spreading,
Ji: in. diam.; stigma capitate: berry
1-2-seeded, dull orange-red, J^in.

in diam. S. Afr. F.E. 27:114.

Easily grown from seed, which ger-
minates in 3 weeks, or from cut-

tings of rhizomes. Not highly
ornamental, but of value in decora-

tive work on account of its erect

habit.

17. asparagoides, Wight (Myr-
siphyllum asparagoides, \Villd. A.

medeololdes, Thunb.). SMILAX of

florists. Fig. 410. Tall slender

glabrous twiner: sts. slender, much
branched: cladodes single in axils

of If.-scales, ovate, about 1 in.

long, usually spreading horizontally: If.-scale small, not

developed into a spur at base: fls. solitary or paired in

axils on slender pedicels, greenish white; perianth-lobes

spreading or recurved from beyond middle: berries

dark purple, 1-3-seeded. S. Afr. B.M. 5584. R.H.
1895:177. S.H. 1:417; 2:160. Gn. 42, p. 536. G.W.I,
p. 206. Much grown for florists' use in decorations.

Seed small, germinating in about 3 weeks (see cul-

tural notes under Smtiax in a succeeding volume).
Var. myrtifdlius, Hort. "BABY" SMILAX, an extremely
light and elegant variety with much smaller Ivs. than
the type, becoming popular.

A. acutifilius. Linn. Semi-hardy, becoming a woody shrub in

the S., zigzag, branching, 5 ft.: cladodes short, stiff, terete, spiny-

tipped in fascicles of 5-12, Jiin. long: fls. dioecious, yellow: berry
waxy olive-green. A dark green cedar-like ornamental. Medit.

region. A. sethidpicus. Linn. Tropical vine: cladodes 3-5 ft.,

linear falcate, 1-2 in. long: If.-base spiny: fls. in racemes, near A.

Sprengeri. S. Afr. A. a/n'cdnus, Lam. Woody semi-climber, spiny:
cladodes filiform-terete, stiff, dark green, up to 20 in a cluster 1 in.

long: fls. in umbels. S. Afr. A. d26u, Linn. (A. Pastorianus, Webb
& Berth. ). A white-stemmed branching woody shrub, semi-hardy, 3-
4 ft. high: cladodes densely fascicled, 1 in. long: If.-scale with a long
sharp spine: fls. in umbels. Medit. region. Very susceptible to

attacks of red-spider. G.Z. 1907:31. A. asidticus, Linn. A tall

branching woody vine: cladodes numerous in clusters, soft-filiform,

Jsin. long: fls. in umbels. S. Afr. A. declindtus, Linn. Allied to

A.-plumosus but with cladodes about J-2in. long: branches slender,

drooping: fls. axillary, small, white: berries 1-seeded. S. Afr. A.

laridnui, Burch. A woody shrub suggesting A. retrofractus but
with cladodes 1 in. long. S. Afr. G.C. III. 23; 122. A. lingipei,

Baker. A copiously branched undershrub with subterete slender

green cladodes H-l in. long in whorls of 9-12: fls. axillary, soli-

tary or paired. S. Cent. Afr. A. myrioctddus, Hort. (A. Green-

fieldii, Hort.). An erect, much-branched shrub, 6 ft., with

tuberous roots: st. gray: branches zigzag with dense clusters of

light green filiform cladodes Min. long, becoming dark green with

aee Very ornamental: fls. unknown, but it is closely related

in type to A. retrofractus. Natal. G. 25:293; 33:435. Gng.
12:547. F.E. 16:637. The true A. myriocladus, Baker, is

related to A. Sprengeri and has flat cladodes and racemose fls.

This species is apparently not in cultivation. A. oligoddnus,

Maxim. Erect, hardy herbaceous perennial suggesting A. offi-

cinalis: cladodes more dense, slender and graceful: 1-2 ft.: fls.

dioecious, campanulate. N. Asia. A. schoberioides, Kunth. Erect,

hardy herbaceous perennial, 1-3 ft.: roots tuberous: cladodes long,

3-angled, flat, ascending: fls. nearly sessile, dioecious: berries red.

Japan and China. A. Sieberianus, Hort. A supposed hybrid

439. Flower of

Asparagus virgatus.

Typical of Kodiastigma.

410. Asparagus asparagoides, or SrniUx o. florists.

(Natural size.)

between A. crispus and A. plumosus tenuissimus: sts. slender, rigid,

with slightly curved cladodes. Distinct and valuable as a market

plant. A. lenuiftilius, Lam. Herbaceous perennial: like A. officin-

nalis, with very slender, numerous cladodes and large bright red
berries. S. Eu. A. trichophyUus, Bunge. Hardy herbaceous peren-
nial, somewhat twining, 3-6 ft.: cladodes like A. officinalis, V*-\ in.

long: fls. dioecious (long-campanulate) on drooping pedicels. N.
Asla -

J. B. NORTON.

ASPARAGUS, ESCULENT (Aspdraffus officinalis,

Linn.). Lilidcese. A perennial herb, cult, for the succu-

lent young shoots that arise from the crown in spring.

Asparagus is native to Europe. It has been cultivated

2,000 years and more. It was known to the Greeks
and Romans. The so-called Ivs. of asparagus are really
leaf-like branches. The Ivs. are the scales, which are

well shown on the shoot at the left in Fig. 411. From
the axils of these scales, branches may arise, a a. At
b b are shown clusters of branchlets, or "leaves," issuing
from the axils of scales or Ivs.

Being a rugged plant, asparagus will live and in a
measure thrive on almost any kind of soil, even under
adverse circumstances and when entirely neglected.

Occasionally one may find apparently thrifty plants in

fence rows, or strong stalks pushing up through stone

heaps or other rubbish piled foot-thick upon an old

abandoned asparagus bed. Plants on good soil will get
so large, and the immense network of roots so well

anchored in the soil, that all the strength of a good team

may be insufficient to pull them out, and sometimes
several years' persistent efforts may be required to-

clear them out of a piece of ground once used as an

asparagus patch. The stalks that the discriminating

growers and fastidious consumers want are those an
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inch in diameter and deliciously tender and succulent,
and these can be grown only on good plants set far

enough apart on well-drained, well-manured and well-

tilled soil. To secure the choice early stalks that bring
the high prices, the land selected for an asparagus patch
should be a warm rich loam, preferably exposed to east

or south. Manures and fertilizers, also, must be used
most lavishly. In this respect, many growers fail to

obtain best results, such as are within their reach by
greater liberality. Unless the soil is already well sup-
plied with vegetable matter and for that reason very
loose and mellow, bulky manures, such as fairly well-

rotted stable manure or rich compost, are almost or

quite indispensable at the start. A heavy dressing is to

be plowed under, and should be well and deeply mixed
with the soil by replowing and reworking the land.

Afterwards concentrated manures, rich especially in

nitrogen and potash, will do very well for loose soils, and
may be used broadcast on top, as the crop appears to

need them from year to year, at least for a while. Even
then an occasional, or better, yearly, application of good
stable manure or compost placed in furrows plowed
(with a one-Jiorse plow)
on each side of the
rows after the cutting
season or in early fall,

will be of benefit or
become necessary to

keep the yield up to a

high mark. To start a

plantation in the right

way, the selection of

good strong one-year-
old plants is of much
importance. They are

usually preferable to

the ordinary two-year
plants. To grow one's

own supply for starting
a plantation a year
later is usually a safer

plan than to depend
on purchased plants.
The male, or pollen-

bearing, plants are
often more vigorous
and more produc-
tive of good stalks

than the female or

seed-bearing plants;
but one cannot very
well tell the one from the other unless they bloom, until

long after they are already established in the planta-
tion, when it would be impracticable to tear out the
less desirable female plants and replace them with
the male plants. The seed, obtainable from any regular
seed house, is rather hard-shelled and sometimes slow
to germinate. It is important to give the seedling
plants the longest possible period of growth so as to
secure the strongest possible plants. It is advisable,
therefore, to soak the seed, or give it special treat-

ment or seed stimulation, before sowing it, and to sow
it just as soon in spring as a rich mellow seed-bed
can be prepared. The rows or drills may be made a
foot apart, and seed sown rather thinly. Plants are to

be thinned to 3 inches apart at an early age, and
weeds should be carefully kept down from the very
start. In short, nothing should be neglected to prevent
any interference with the rapid and healthy growth of

the seedlings, for the future outcome hinges, to a great
measure, on a favorable early start. When getting
ready to set the plants, and after the land has been

carefully and deeply plowed and harrowed, plow out
furrows 4 or even 6 feet apart. It may look like a sinful

waste of good land to set asparagus so far apart, but
even at 6 feet the roots will fill the soil and reach across

411. Leaves and branches of

common Asparagus. ( X Ji)

the rows, and the fat stalks obtainable by wide planting
are worth more in our markets than the inferior ones
usually found there. Some markets demand or prefer
green stalks which are mainly grown above ground.
In that case, make the furrows 5 to 9 inches deep. In
other markets blanched shoots are wanted, and these
are of superior flavor and tenderness, provided they
are grown in mellow soil and under high and skillful

culture. In that case, make the furrows a few inches

deeper than for plants set for green stalks. Set the

plants in the furrows about 2 feet apart, each on a lit-

tle mound of soil, spreading the roots in the same way
as they grew in the seed-bed. Cover with mellow soil to

the depth of a few inches, and afterwards, in the course
of some weeks and by means of some suitable tools (cul-

tivators, harrows, and the like), gradually fill the furrows
even with the ground-level. A still better plan when the
material can be had, especially for the home-gardener,
is to fill the furrows with fine old compost, wood's earth,

leaf-mold, or any other loose and rich material, as the

covering above the crowns of the plants cannot be
made too loose. It is advisable and will insure closer

attention in cultivation, to grow some hoed crop, like-

beets, turnips, radishes, cabbage, beets, beans or peas,
between the rows of asparagus the first year. In the

fall, and every fall thereafter, cut the asparagus stalks

close to the ground and remove them from the patch,
to avoid the scattering of the seed.

In early spring of the second year, the surface of the

ground is to be loosened by shallow plowing or deep
cultivating; and when the first sprouts appear, the

rows may be hilled up to some extent if any of the

sprouts are to be cut for use. Under especially favor-

able conditions a few may be cut the sec-

ond year.
It is better for the plantation

and its future value, however, if no cut-

ting is done that year. Plants left intact

until the third year, and kept in a high
state of cultivation, will grow much

stronger and be more productive afterward. Com-
mercial growers use specially devised asparagus knives

for cutting the stalks. In the absence of such, any
ordinary sharp table or kitchen knife may be used, or

in the mellow soil the blanched shoots may be broken
off at the base with the finger. In cutting, be very
careful, and try to avoid cutting later shoots or

injuring the crown of the plants. The third season

and every season thereafter, loosen up the ground as

directed for the second season. The shoots are now to

be cut indiscriminately and clean, up to the beginning
of the green-pea season. After that, allow them to grow
undisturbed, but continue cultivation, to keep the

ground-surface mellow and free from weeds. For mar-

ket, wash the freshly-cut stalks and tic them in neat,

compact bunches of the size demanded in the particu-
lar market, using some bright-colored ribbon, or per-

haps rubber bands. If to be shipped, especially for

longer distances, pack the bunches in moist moss or

other material that will keep the stalks fresh.

The varietal differences in the asparagus plant do

not appear to be very pronounced except in the color

of the young shoots, and most of the variations seem to

be due to differences in culture and environment rather

than to those characteristic of the variety. American
seedsmen offer the following as distinct varieties: Colos-

sal (Conover's), Palmetto, Mammoth (Barr's), Colum-
bian (Mammoth Columbian White), Argenteuil (Giant

Argentcuil), Bonvallet Giant, Heading Giant.

To save the seed, strip the ripe berries off the stalks

by hand, or thresh them off with a flail, put them in a

sound barrel or tank, and mash them with a wooden

pounder, to separate the hard, black seeds from the

pulp. Clean them by washing in plenty of water, pour-

ing off the pulp and skins; then dry and store.

To any person who has even a little land to use for a

home-garden, no better advice could be given than to
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plant in a corner or at one side of it 50 or 100 asparagus
roots for his family, as no other use of that spot, ordi-

narily, may be expected to give more real benefit, enjoy-
ment and value. The number of roots named will

under average conditions give all the stalks that a

large family could use, and several times the quantity
that a person of ordinary means would feel able to pur-
chase for the family table in the open market. For the

market-gardener, especially one with a regular retail

trade, few if any vegetables offer equal chances of

profit and regular returns and a sure income at a most

opportune time (spring).
Enemies. The asparagus rust (Puccinia asparagi)

has often done considerable damage. Planting rust-

resistant varieties is the best procedure. Arpenteuil
and Reading (iiant afford the best relief. Dusting
completely with flowers of sulfur when the dew is on,
and after the cutting season, is the best remedy; two
applications, three or four weeks intervening, are

usually sufficient.

Of insect enemies, two have become well known on
asparagus plants in America, namely, the common
asparagus beetle (Crioceris asparagi) and the twelve-

spotted asparagus beetle (C. 12-punctata). The follow-

ing remedies are recommended: chickens and ducks;
close cutting of the young shoots in the early season,
and the use of arsenate of lead or of dry arsenites
dusted on the dew-wet plants after the cutting period.
The subject of asparagus and asparagus-growing is

treated in the following books and bulletins: Asparagus,
by F. M. Hexamer, Orange Judd Company. Farmers'
Bulletin No. 61 (Asparagus Culture), issued by the

Department of Agriculture, Washington, D. C. Bulle-
tin No. 151 of the Maryland Station (Fertilizers for

Asparagus). Bulletin No. 34 of the Missouri Station

(Asparagus and Rhubarb Culture). Bulletins Nos.
165 and 172 of the California Station (Asparagus and
Asparagus Rust in California). T_ GBEINEB

ASPASIA (Greek personal name). Orchidacex.

Epiphytic hothouse orchids.
Stems thickened into pseudobulbs, 1- or 2-lvd.:

racemes lateral; sepals and petals nearly alike, spread-
ing; lip with the claw adnate to the column, the blade
spreading; lateral lobes distinct or confluent with the
middle lobe; poll in ia 2. Species about 8, ranging from
Cent. Amer. to Brazil.

epidendroides, Lindl. Pseudobulbs, oblong, 2-edged:
Ivs. linear-lanceolate: racemes of 2-4 fls.; sepals and
petals whitish yellow, streaked with brown; lip white,
dotted with purple. Panama. B.M. 3962.

lunata, Lindl. Pseudobulbs, 2-edged, oblong: Ivs.

oblong-ligulate, up to 6 in. long: fls. single, or rarely 2;
sepals and petals linear-lanceolate, acuminate, green
or yellowish, marked with violet-purple; lip white,
marked with purple. S. Brazil.

variegate, Lindl. Pseudobulbs ovate or oblong, 2-
edged: Ivs. lanceolate-ligulate, up to 8 in. long: raceme
of 2 or 3 fls.; sepals oblong-lanceolate, acute, greenish
or yellowish, marked with interrupted longitudinal
black-purple lines; petals obovate-oblong, acute, yellow-
ish veined with purple; lip white, yellowish at the base,
spotted with purple. S. Amer. B.M. 3679. B.R. 1907.

GEORGE V. NASH.
ASPEN: Popultu.

ASPERELLA: Hvttrix.

ASPfiRULA (roughish; referring to Ivs.). Rvbiacex.
WOODRUFF. Mostly dwarf hardy herbs, for borders,
rock gardens and shady places.
Annual or perennial: sts. square: Ivs. whorled (some

of the Ivs. are really stipules) : fls. many, small, mostly
4-parted, produced freely from May to July; corolla

funnelform, which distinguishes it from the closely
related Galium in which the corolla is rotate. About
80 species in Eu., Asia and Austral.

The commonest species is A. odorata, the Wald-
meister of the Germans, which is used in their Mai-
trank, or May wine, and in summer drinks. The dried
leaves have a hay-like fragrance, lasting for years, and
are often kept with clothes. The plant occasionally
escapes from gardens. A. hexaphyUa, with its delicate,

misty spray, is used with sweet peas and other cut-
flowers that are inclined to look lumpy. Other plants
for this purpose are Gypsophila paniculata, Stalice lati-

folia, and several galiums, all of which have small,
abundant flowers in loose panicles on long, slender stems.

In half-shaded and moist soil, asperulas grow very
luxuriantly until late fall. In dry and sunny places
they soon become stunted, and die down before the
season is over.

Propagation is by division and by seeds.

A. Plants perennial: fls. while or pink.

B. Corollas 4-lobed.

odorata, Linn. SWEET WOODRUFF. Fig. 412. Habit
erect or ascending: height 6-8 in.: Ivs. usually in whorla
of 8, lanceolate, finely
toothed or roughish at

the margin: corollas

campanulate: seeds
rough. Eu. and Ori-
ent. Eng.Bot. 2:775.
Baxter Brit. Bot.
1 :46. Increases
rapidly, and is used
for carpeting shady
places, and for edg-
ings.

Guss&nei, Boiss.
(A. suberdsa, Guss.).
A glaucous, smooth,
usually cespitose per-
ennial suitable only
for the rock-garden:
Ivs. small, in pairs,
some ovate-oblong, the rest lanceolate-linear: fls. at the
ends of the branches, the corolla smooth and pinkish,
not showy. Sicily. A graceful little alpine.

hexaphylla, All. Plant-st. glabrous: habit ascending,
slender: height 1-2 ft.: Ivs. hi whorls of 6, linear, acute,
rough: corollas tubular-funnel-shaped: panicles very
loose; fls. larger than the bracts: seeds smooth. Italy,
Hungary, Pyrenees on high passes and dry mountain-
sides. Well-grown specimens may be 3 ft. in diam. and
nearly as high.

hirta, Ramond. A many-stemmed hairy perennial,
suitable for the alpine garden: sts. 4-sided, with verti-
cillate Ivs. in 6's: Ivs. linear, 1-nerved: fls. small, pink-
ish. Rocky situations in the Pyrenees. July, Aug.

BB. Corollas often 3-lobed.

tinctdria, Linn. DYER'S WOODRUFF. Habit pro-
cumbent unless supported: height 1-2 ft., the st. pur-
plish: Ivs. linear; lower ones in 6's, middle ones in 4's,

uppermost ones in 2's: bracts ovate: fls. reddish on out-
side: roots large, creeping widely, reddish. Dry hills
and rocks of Eu.

AA. Plants annual: fls. blue.

orientalis, Boiss. & Hohen. (A. aziirea and A. setdsa,
Jaub. & Spach. A. azurea-setosa and A. setdsa-aziirea,
Hort.). Height 1 ft.: Ivs. in whorls of 8, lanceolate,
bristly: fls. longer than the bracts. Eu. and Orient.

A. cyndnchina. Linn. 9-12 in., glabrous: fla. corymbose on erect
peduncles: Ivs. 4 to a whorl. Eu. and Asia. A. lonaifltra. Waldst.
1-8 in., weak, glabrous: fls. white, yellowish inside: Ivs. 4 to a whorl,
linear-lanceolate. Eu. -A. taurina. Linn. 1 ft., erect, smooth: fls. in
fasciculately umbelled corymbs, white: Ivs. 3-nerved, ciliate, 4 to a
whorl. Perhaps not hardy N. S. Eu.

WILHELM MILLER. N. TAYLOR.!
ASPHODEL: Atphodeline and Aaphodelui.

412. Asperula odorata. (XI)
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ASPHODELINE (name modified from Asphodelus).
Lilidceae. Hardy herbaceous plants, distinguished from
Asphodelus by the erect and leafy stems.

Asphodelines have long racemes of yellow or white
fls. in June and July. All the older species were de-
scribed under Asphodelus. In 1830, Reichenbach made
the new genus Asphodeline for A. lutea and others.
The only species advertised in Amer. is A. lutea, but
all those described below are likely to be in cult.

Monogr. by J. G. Baker in Journ. Linn. Soc. 15:273-
278 (1877). There are some 145 species in the Medit.
region and the Caucasus.
The culture of Asphodeline lutea is simple. Any soil

will suit. Partial shade is allowable, but flowers are
often better in the sun. Propagated readily by divi-

sion, in spring or the fall.

A. Sts. leafy up to the raceme.

B. Fls. yellow.

lutea, Reichb. (Asphodelus liileus, Linn.). TRUE
ASPHODEL of the ancients, or KING'S SPEAR. Height
2-4 ft.: roots thick, fleshy, stoloniferous: Ivs. 3-
12 in. long; margins rough: racemes 6-18 in. long,
3 in. wide: bracts large, membranaceous, persistent.
Italy, Muritania and Algeria to Tauria and Ara-
bia. B.M. 773. L.B.C. 12:1102 as A. tauricus.
The best species. A double-fld. var. flore-pleno has
been advertised.

BB. FIs. while.

taftrica, Kunth. Height 1-2 ft.: roots slender:
lys.

3-9 in. long; margins membranaceous: racemes 6-12 in.

long, lJ^-2 in. wide: bracts 9-12 lines long, 1^-2 in.

wide. Caucasus, Tauria, Syria, Asia Minor. Greece.
G.C. III. 21:175.

AA. Sts. leafy only a third or half the way 'to the raceme.

B. Fls. white: raceme dense.

globifera, J. Gay. Height 2-3 ft.: Ivs. numerous, sub-
ulate 5-6 in. long, 1-1 J^ lines broad: racemes dense-fld. :

caps, globose. Cappadocia.

BB. Fls. yellow: raceme lax.

c. Bracts large, 6-12 lines long, long-cuspidate.

tenuior, Ledeb. Height 1 ft.: smaller than A. lutea,
with finer Ivs. and smaller, fewer and paler fls. Cau-
casus, Armenia, N. Persia. B.M. 2626. Especially dis-

tinguished by the stalk being naked at the upper part,
below the raceme of fls., and the bracts as short as or
shorter than the peduncle.

cc. Bracts small, l}/y-S lines long, short-cuspidate.

liburnica, Reichb. (A. cretica, Vis., not Boiss.).

Height 1-2 ft.: Ivs. 3-4 in. long: racemes weak, 6-9 in.

long, when expanded 23^-3 in. wide; stamens unequal.
Greece, Crete, Dalmatia, Austria, Italy, not Asia
Minor. L.B.C. 10:915 (as A. cretica).

brevicaulis, J. Gay (A. cretica, Boiss., not Vis.).
St. often flexuose, that of all the others here described

being erect and strict. Asia Minor, Syria, Palestine,
Egypt.

AAA. Sts leafy only at the base: fls. white: racemes dense.

B. Racemes usually simple.

c. Height 8 ft.: sts. having If.-scales.

imperialis, Siehe. Tallest species of the genus: fls.

large, reddish white: Ivs. numerous, forming a large
rosette, and also clothing part of the st. Cappadocia.
G.C. 111.22:397.

cc. Height 1^-3 ft.: sts. not having If.-scales.

damascene, Baker. Height lJ^-2 ft.: bracts mem-
branaceous, lanceolate, the lowest 9-12 lines Jong:
racemes simple, rarely branched. Mt. Lebanon.

ASPHODELUS

Balansae, J. Gay. Height 2 ft. : bracts scarious, 6-9
lines long. Cilicia. Gt. 46, p. 521. G.C. III. 23: 111.

BB. Racemes much panicled.

isthmocarpa, J. Gay. Height 2 ft. Cilicia. G.C. III.
23:117 ' WlLHELM MlLLEH. N. TAYLOR.f

ASPHODELUS (Greek name of unknown origin).
Liliacex. ASPHODEL. Hardy herbaceous stemless

plants, with white, lily-like fls. in long racemes, fleshy
fascicled roots, and firm, linear, radical, tufted Ivs.:

perianth funnel-shaped; segms. 6, oblong-ligulate, ob-

tuse, equal, with a distinct nerve on the back, and
always ascending. Probably a half-dozen species in

Medit. region and India.
The asphodel of the ancients, or king's spear, is

Asphodeline lutea, which see. Homer mentions the

asphodel meadows of the dead, where the shades of

heroes congregated in Hades. The asphodel in Greek
mythology was the peculiar flower of the dead. It has

always been a common weed in Greece, and its pallid
yellow flowers are associated with desert places and
tombs. The word daffodil is a corruption of asphodel.
The asphodel of the early English and French poets is

Narcissus Pseudo-Narcissus. J. G. Baker, in his revis-

ion of the genus in Jour. Linn. Soc. 15:268-272 (1877),
refers forty species of other botanists to A. ramosus, the
dominant type, of which he makes three subspecies.
These subspecies are here kept distinct, for horticul-
tural purposes, as good species. They are the ones first

described below. A. ramosus and A. albus are among
the few current trade names in America.

Culture simple; see Asphodeline.

A. Plant perennial: Ivs. 3-angled.

B. Scape long.

c. Racemes simple or sparingly branched.

albus, Mill., not Willd. BRANCHING ASPHODEL.
Bracts buff-colored when young: filaments deltoid at
the base: caps, medium-sized, 5-6 lines long, subglobu-
lar or ellipsoid. S. Eu.

cerasiferus, J. Gay. Bracts pale vellow: filaments

wedge-shaped at the base, but rapidly becoming awl-

shaped: caps, large, 8-10 lines thick, flatfish globular,
umbilicate. W. Medit. region.

cc. Racemes much branched or panicled.

comdsus. Ford. Radical Ivs. sword-shaped, 1-1 Yi ft.

long, acutish, sharply keeled on the back: panicle
branched, the terminal racemose cluster 2-3 in. diam.;
petals white, Jlj-Min. long. Himalayan region.

tenuif&lius, Cav. (A. microcdrpus, and A. sesfivus,

Reichb.). Bracts pale yellow at first: filaments 4-angled
at the basef caps, small, 3-4 lines long; obovoid-glo-
bose. Medit., Canary Isls.

BB. Scape short, almost wanting.

acaulis, Desf. Lvs. 6-20, in a dense rosette, 3-4 in.

long, minutely pubescent: fls. 6-20, in a crowded

corymb; segms. of perianth 2-3 lines wide. Algiers.
B.M. 7004.

AA. Plant annual: Ivs. cylindrical, hollow.

fistuldsus, Linn. Height 16-20 in.: Ivs. 12-30, in a

dense rosette, 6-12 in. long, striate, awl-like, glabrous:

segms. of perianth 1-2 lines wide, lined with pink: buds

pink: fls. pinkish. France and Portugal to Syria,
Arabia and Afghanistan. B.M. 984. L.B.C. 12:1124.

Needs protection under glass in winter. If removed

early in autumn to a greenhouse, it may be induced to

seed freely.

A. ereh'cus=Asphode!ine liburnica. -A. iuteiM=Aspho'lrlinfi
lutea. A. Villdrsii, Verl., is a form of A. ramosus, from E. France,
with long, dense racemes and dark brown bracts.

WILHELM MILLER X. TAYLOR.!
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f

ASPIDISTRA (Greek, a small, round shield; referring,

probably, to the shape of the stigma). Liliacex. A
popular" florists' plant, grown for its stiff, shining,
beautiful foliage, which is sometimes striped.

Leaves all radical, many, long, gradually narrowed
into petiole, the rhizome thick and sometimes creep-

ing: fls. inconspicuous and borne close to the ground;

perianth wide-campanulate, 8-lobed; stamens 8, at-

tached on the tube, the filaments very short; ovary
4-celled: fr. a globose indehiscent 1-seeded berry.
Three or 4 species in Himalaya, China and Japan. The
casual observer never suspects that Aspidistra is a

liliaceous plant. The parts of the fl. in monocotyledons
are typically in 3's. The genus Aspidistra is con-

sidered abnormal, as usually having its parts in 4's.

This tetramerous state (which is here considered the

normal one, and described below) is pictured in B.M.

2499, but the species was first described upon a trimer-

(iiis state, and pictured in B.R. 628. In A. lurida, the

trimerous state must be regarded as an exceptional
reversion: in .4.. typica, B.M. 7484, the trimerous state

is thought to be constant.

Aspidistra is invaluable to the

florist in decorative work, owing to its

ability to withstand rough usage, dust,
heat, cold and drought. The foliage is

very useful when cut for mixing with

amaryllises when they are used as cut-

flowers, lasting for weeks in good con-

dition; for such purposes the aspidistra

may be planted under greenhouse
benches in waste places for the production
of leaves alone. The variegated variety is

often seen, but a poor soil must be used or

the variegation will speedily disappear. To
increase the plants, divide in early spring
when repotting, shaking out the old soil from
the roots and separating the leaves, putting
several in a pot of a useful size, a 6-inch

being large enough to hold a number of leaves and their
roots. (E. O. Orpet.)

lurida, Ker-Gawl (A. elatior, Hort. A. punctata,
Lindl.). Fig. 413. Lvs. 15-20 in. long, stiff, evergreen,
oblong-lanceolate, sharp-pointed, radical; blade nar-
rowed into a channeled petiole a third of its length: fls.

lurid purple, on short 1-fld. scapes; perianth segms. 8;
stamens 8; stigma broadly shield-shaped, like a small
mushroom. China. B.R. 977. Var. variegata, Hort.,
has alternation of green and white

stripes,
no 2 Ivs.

being exactly alike. In Fla., the aspidistra makes
beautiful dense specimens in unheated plant-sheds. It

thrives in sunshine when growing along the edges of

ditches and flowing water.

A. typici, Baill. Rootstock creeping: Ivs. elliptic-lanceolate,
long-petioled, about 7-nerved: fls. greenish or whitish, speckled
with red, purple inside, trimerous. China. L H B t

ASPfDIUM: Dryoptms and Polyatichum.

ASPLENfiNDRlUM: Thumnopteris.

ASPLENIUM (Greek, not the spleen; referring to sup-
posed medicinal properties). Polypodiacese. A large,

widely distributed genus of ferns, containing some 200
species. Some of them hardy, and many others grown
in the greenhouse.

Aspleniums are distinguished by the free veins, and by
the elongated sori covered by an indusium, which nor-

mally is attached to one side of a vein. The species
here included under Asplenium, which have some of

the
spri

curved across the subtending veinlets and
certain differences in the internal structure of the st.

are placed by many botanists in a separate genus,
Athyrium; in the list below, Xos. 10, 25, 26, and 27

belong in this group.
Aspleniums enjoy an abundance of moisture at the

roots, but they will turn brown in the winter months in

an excessively moist atmosphere. They should be kept
in a very lightly shaded position. A good potting ma-
terial consists of equal parts of rich soil and leaf-mold or

peat. The following are some of the most useful com-
mercial kinds: A. Belangeri, height 23^ feet; A. bulbif-
ernm (including A. laxum), which grows quickly into a
handsome specimen about 20 inches high, and seems to
stand the hot, dry American summers better than other
species; A. salicifolium; and A. viviparum, which ia

dwarf, compact, with lace-like fronds, and easily propa-
gated. For hanging-baskets, A. flaccidum is best. The
foregoing species and others of like habit develop small

plantlets on the surface and edge of pinnae. As soon as
these are sufficiently strong, they may be detached, with
a small piece of old pinnae, and pricked into shallow

pans, the older part being placed below ground to hold
the young plant firmly in position until roots have

413. Aspidistra lurida var. variegata.

formed. The best soil for this purpose is composed of

equal parts of fresh garden soil, leaf-mold or fine peat,
and sand. Plant very firmly, and place in a shady,
moderately moist and close position, where in ten or
fifteen days they will make roots. The foregoing ones do
best in a temperature of 50 F A. cristoium is easily
grown from spores, and is very useful for fern-dishes.

(Nichol N. Bruckner.)

acrostichoides, 33.
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2. Nidus, Linn. (Thamndpteris NMus, Presl. A. and
T. Nidus-Avis, Hort.). BIRD'S-NEST FERN. Fig. 414.
Much like the preceding in size and habit of growth, but
with entire margined Ivs. and with the veins partly
united to form a net.

BB. Lf. lobed or pinnatifid.

3. Hemionitis, Linn. (A. palmatum, Lam.). Lf. 4-6
in. each way, hastate, with a triangular terminal lobe
and 2 lateral ones, and a large, rounded sinus at the
base: sori often over 1 in. in length. Spain, Canary
Ids. S. 1:586.

4. pinnatifidum, Nutt. Lvs. clustered, from a short

rootstock, 3-9 in. long, with mostly rounded lobes at the
base and terminating in a slender point; texture thick,
herbaceous; occasionally rooting at the tip. Pa. to Ala.
S. 1 :628.

5. ebenoides, R. R. Scott. Texture thin: Ivs. 5-10 in.

long, with a few irregular divisions near the base, and
a long, slender, much-incised apical portion, occasionally
rooting at the apex. A very rare native fern. One of
the very few definitely proved fern hybrids, its hybrid
name being A. platyneuron x Camptosorus rhizophyllus.

414. Asplenium Nidus.

6. alatum, HBK. Lvs. lJ^-2 ft. long, the stalks 4-6
in. long, winged above, the blades 1-1% ft. long, 3-4
in. broad, deeply pinnatifid, the rachis winged
throughout, the lobes 1-1 J< in. long, J^-Mm. broad,
herbaceous. W. Indies and S. Amer.

BBB. Lf. once pinnate.

c. Pinnx less than %in. long, blunt.

D. Rachises greenish.

7. viride, Hudson. Lvs. 3-8 in. long, scarcely more
than J^ia. wide, with numerous rather distant Ifts., which
are ovate and deeply crenate: sori abundant, oblique.A subalpine species of N. Eu. and N. Amer. S. 1 :661.

DD. Rachises purplish or blackish.

8. Trichfimanes, Linn. Lvs. densely clustered, 3-8 in.

long, J^in. wide, with densely crowded oval Ifts. which
are slightly crenate on the upper side and suddenly nar-
rowed at the base. Northern hemisphere generally A G
13:653. 8.1:653. Gn. 59:318 (as A. incisum).

9. resQiens, Kunze (A. pdrvulum, Mart. & Galeotti).
Lf . 5-9 in. long, with 20-30 pairs of mostly opposite Ifts.,

which are %-% in. long, rounded at the outer margin
and squarely truncate at the base. Southern states and
Mex.

CC. Pinnx %-l in. long, with a strong auricle at the upper
side of the base or deeply incised on the upper margin.
10. platynettron, Oakes (A.ebenkum, Ait.). Lvs. 6-15

in. long, with 30-35 pairs of Ifts. which have an en-
larged auricle at the upper side at the base, the lower
Ifts. reduced to mere triangular auricles: sori, when
mature, covering the entire surface. Canada to S
Amer. A.G. 13:654. 8.1:535.

11. form&sum, Willd. Lvs. 12-16 in. long, with
numerous alternate pinna; which are mostly deflexed,
with the upper margin deeply incised and the lower
margin toothed: sori 3-5 to each 1ft. Trop. Amer. S.
1 : 576.

12. tenerum, Forst. (A. Veitchianum, Hort.). Lvs.
1-1H ft. long, the stalks 4-6 in. long, grayish, the
blades 8-15 in. long, 3-4 in. broad, 1-pinnate with 10-20
pairs of stalked pinnae, the pinnae \-\ l

/i in. long, J^-
Hiin. broad, rounded, toothed, inequilateral, usually
auricled. Asia, Malaya.

13. Colensoi, Col. Stalks 3-^ in. long, with small
scales: If.-blades 4-5 in. long, 2 in. broad; pinnae
numerous, spreading, the lower pinnatifid auricled, on
stalks M-Min. long. New Zeal.

ccc. Pinnse %- in. long, linear or lanceolate.

14. angustifdlium, Michx. Lvs. 18-24 in. long on
stout stalks, 4-6 in. wide, with 20-30 pairs of nearly
sessile pinnae, which are truncate at the base and extend
to a tapering point; fertile pinnae narrower and more
distant. Moist woods northward. 8.1:496.

15. salicifdlium, Linn. Lvs. 12-18 in. long, with about
20 distinctly stalked horizontal pinnae, which are wedge-
shaped at the base, and curve upward to a long point:
sori strongly oblique to the midrib, wide apart, not

reaching either margin or midrib. W. Indies to Brazil.

16. caudatum, Forst. Stalks 4-6 in. long, densely
clothed with fine fibrillose scales: blades 12-18 in. long,
4-8 in. broad, with 20-30 pairs of pinnae, the pinnae
34 in. long, yfa-\ in. broad, acuminate, deeply toothed,
auriculate above. Polynesia, Malaya.

17. lucidum, Forst. Stalks 3-6 in. long, grayish,
densely clothed with large gray scales, the blades 1-2 ft.

long, 4-8 in. broad, oblong, or ovate-deltoid, with a
terminal pinna and 1520 pairs of lateral pinnae; pinnae
4-6 in. long, 1-1^ in. broad, acuminate, toothed. New
Zeal.

BBBB. Lf. 2-4 pinnate.
c. Ultimate divisions linear or cuneate: venation somewhat

fan-shaped: texture thick.

18. Baptistii, Moore. Lf. bipinnate, with broadly
ovate pinnae 5 in. or more long, each with about 4

stipi-
tate linear toothed pinnules; sori nearly parallel with
the midvein and close to it; rachises scaly, with pur-
plish lined scales. South Sea Isls.

19. affine, Swartz. Lf. 9-18 in. long, with numerous
pinnae on either side, the lower ovate deltoid, the upper
lanceolate; pinnules incised: sori linear. Mauritius
and Ceylon to E. Indies.

20. Adiantum-nigrum, Linn. Stalks brownish, Ivs. 3-

pinnatifid from winged rachises, triangular, 5-9 in. long;
ultimate divisions ovate, sharply incised and serrate on
both sides. Old World generally. S. 1:486.

21. cuneatum, Lam. Lvs. 12-16 in. long, 4-6 in. wide,
tripinnate below, the ultimate divisions broadly obtuse
above and strongly cuneate below: sori linear, usually

long for the size of the segms. Tropical regions
generally.

22. fragrans, Swartz (A. fomiculaceum, Kunth).
Lvs. 2-3-pinnate; ultimate segms. lanceolate, sharp-
serrate above; veins simple or the lowest forked: sori
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oblong, extending from midrib to near base of the lobes:

petiole brownish, rachis flattened. W. Indies. 8.1:577.

cc. Ultimate divisions rhombic, sharply spinulose:
texture herbaceous.

23. fontHnum, Bernh. Growing in dense clusters:
lys.

3-6 in. long, 1 in. or more wide, 2-pinnate; segms. with
2-5 spinulose teeth which
are widely divergent: sori at

maturity covering nearly
the entire surface of the

segms. England and Spain
to the Himalayas. S. 1 :574.

ccc. Ultimate divisions
longer, not spinulose:
texture membranous or

herbaceous.

24. bulbiferum, Forst.
(A. Idxum, Hort.). Lvs.

1-1 Yi ft. long, 6-8 in. wide,

3-pinnatifid ; pinnae tapering
to a slender toothed point :

often bearing bulbs from
which new plants
originate while still

attached to the If.

Afr. and Australasia.

8.1:508. Gn. 72:156.

25. myriophyllum, Presl.

(A. rhizophyllum, Kunze).
Fig. 415. Growing in ex-

tensive tufts, with grayish
brown stalks and rachises:

Ivs. 6-^15
in. long, 3-pinnate

or 4-pinnatifid, the ultimate

segms. frequently deeply
2-lobed with a single sorus

41S. Asplenium myriophyUum. to each division. Fla. to S.

Amer.

26. crisUttum, Lam. (A. cicutarium, Swartz). Lvs.

3-pinnatifid with a winged rachis, 8-18 in. long; pinnules

ovate, with 5-7 narrow divisions, each bearing a single

sorus; texture thin, membranous. Trop. Amer., rare

in Fla.

AA. Sori linear, marginal or submarginal, on narrow,

linear, ultimate divisions of the If. (Darea.)

B. Lvs. bipinnatifid, less than a foot long.

27. oceanicum, C. Chr. (A. obtusilobum, Hook., not

Desv.). Lvs. 4-7 in. long, 2 in. wide or less, with about
10 pinna:, which are made up of 5-7 narrow segms. bear-

ing occasional sori in the outer margin of the segms.
New Hebrides and Fiji Isls. S. 1:625.

BB. Lvs. 2-pinnate or 3-pinnatifid, over a foot long.

c. Pinnx short, wit.\ close segms.

28. rutaeffilium, Kunze. Lvs. 13-15 in. long, with
12-20 pinnae on each side, each with 7-11 narrow segms.,
2 or 3 of the lower ones 2-fld. or rarely 3-fld. S. Afr.,
India and Japan.

29. BeUtageri, Kunze. Fig. 416. Lvs. 15-18 in. long,
3 in. wide, with numerous horizontal pinnae on each

side, cut into about 12 slender linear segms. on either

side, which are set nearly at right angles to the rachis;
the lower basal segms. often forked. Each segm. has a

single sorus, and 1 vein. This species is thought by
some fern students to be merely a divided variety of A .

tenerum, Forst. (No. 12). In general the two species
are much alike. E. Indies.

30. dimfirphum, Kunze. Stalks 6-12 in. long, naked:
blades 2-3 ft. long, 12-15 in. broad, ovate-deltoid, 2-3

pinnate; sterile Ivs. 2-pinnate, segms. ovate 1 in. long,

J^in. broad, bluntly toothed; fertile Ivs. 3-pinnate,

segms. linear, each with a single sorus. Norfolk Isl.

cc. Pinnse longer, with scattered narrowly linear segms.

31. viviparum, Presl. Lvs. 15^24 in. long, 6-8 in.

wide, on rather short stalks with pinnatifid pinnules and
ultimate segms., which are narrowly linear and often

forked: plant often bulb-bearing, like A. bulbiferum.
Mauritius and Bourbon. Cult, under various names.
S. 1 :662. A. nobilis, Hort., is a more vigorous variety,

originally from New Guinea.

AAA. Sori more or less curved, sometimes horseshoe-

shaped: Ivs. ample, 24-fnnnalifiA.

32. Filix-fcemina, Bernh. Lvs. 1^-3 ft., broadly
ovate-oblong, bipinnate; pinnae 48 in. long, lanceolate,
with numerous more or less pinnately incised or serrate

segms. Eu. and N. Amer. Very variable, especially
in cult. Schneider describes 56 varieties.

33. acrostichoides, Swartz (A. thelypteroides, Michx.).

Lys. 1-2 ft. long, on long, straw-colored stalks, 6-12 in.

wide, 2-pinnatifid, with linear-lanceolate pinnae; segms.

crowded, oblong, minutely toothed: sori 10-12 to each

segm. Rich soil in the E. U. S. 8.1:651.

34. spinul&sum, Baker. Lvs. 9-12 in. each way, del-

toid, 3-4-pinnatifid, with 9-12 pinnae on either side, the

lowest much the largest; segms. short and sharply
toothed. China and Japan.

Supplementary list of less common trade names: A. aculea-

tum, Hort. Hab.(?). A. arbdreum. See Diplazium. A. bifidum=
A. lineatum. A. tlectfrum, a sport from A. bulbiferum. A. decus-

salum. See Callipteris. A. etUpticum, Hort., a trade name. A.

fldccidum, Forst. Coolhouse basket fern from Austral., Tasmania
and New Zeal. Lvs. 2-3 ft. long, 4-8 in. broad; stipes stout, flex-

ible, greenish, naked; pinnae] numerous, close or distant, lanceo-

late, leathery, 4-8 in. long. J'r-%in. broad. Very variable. A.

Garingitinum var. plctum, Mett (Athyrium Goringianum var.

Eictum,
Hort.). Distinguished from all other members of the genus

y the bright color of its entirely deciduous Ivs., which are 10-15
in. long, spear-shaped, and pendulous. Possibly the only hardy
variegated fern. It, however, needs glass protection for best results.

Stalks purple or claret-colored : Ivs. green with a central band of

gray; Ifts. divided into sharply toothed pinnules on which the

oblong or kidney-shaped sori are arranged in 2 rows parallel to
the midvein. Japan. A. lacerdtum, Desv. Allied to A. Nidus and
possibly a variety of that species. Lvs. narrower, cut into irregu-
lar lobes, each lobe having black stripe about 3 in. long. Brazil.

A. Unceum. See Diplazium. A. Laurentii, Christ, var. denticu-

latum. Allied to A. macrophyllum but smaller. Congo. A.
lineatum, Swartz. Warmhouse species from Mauritius and Bour-
bon, is very variable, running into forms with Ifts. again pinnate,
which have either small, linear pinnules or these again twice cut:

Ivs. 1-2 ft. long, 4-^6
in. wide: stalks erect, 6-9 in. long, more or less

scaly. A. lonfftssimum, Blume. The best of all the genus for large
baskets. Lvs. 2-3 ft. long, 4-6 in. broad: stalks blackish, 3-12 in.

416. Asplenium Belangeri. ( X X)

long: Ifts. sessile, auricled. E. Indies. S. 1:602. A. macrophyl-
lum, Swartz. Coolhouse species from Polynesia, Malaya, China, and
Himalayas. Lvs. 6-18 in. long, 6-12 in. wide: stalks brownish: Ifts.

6-12 pairs, stalked, 3-6 in. long, 1-3 in. wide, sharp-pointed, ser-
rate. A. Shtpkerdii, Spreng. See Diplazium.

ASPRfiLLA: Hystrix.

L. M. UNDERWOOD.
R - C- BENEDICT.!

ASTELIA (name alluding to epiphytic character of
some species). Liliacex. Greenhouse plants with
racemes or panicles of small flowers.

Astelias are perennial herbs of about a dozen species
in New Zeal., Austral, and the Pacific Isls., with

lys.
all radical or crowded at the base of the St., belonging
to the Dracaena tribe: fls. small and dioecious; perianth
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6-parted, persistent, the parts spreading or reflexed;
stamens 6, attached to base of corolla-parts; stam-
inodia present in pistillate fis., the ovary sessile, 1-3-
celled: fr. an indehiscent somewhat fleshy and globose
berry. In New Zeal., the astelias form a prominent
part of the vegetation. The species are confused. Two
or 3 New Zeal, species have been sparingly intro. to cult,

abroad, as: A. Cunningham!!, Hook, f., with 1-celled
fr. : fls. numerous and small, greenish yellow or red-
dish yellow or maroon: a densely tufted species, epiphy-
tic or terrestrial, with Ivs. 2-5 ft. long and scape 1-3 ft.

B.M.5175. A. Banks!!, Cunn., with 3-celled fr.: fls.

larger (about J^in. long), many, greenish: densely
tufted, large, the Ivs. 2-6 ft. A. Solandri, Cunn., with
3-celled fr. : fls. very numerous and lemon-yellow, J-in.

long: densely tufted, often making large clumps on trees

and rocks, the Ivs. 2-5 ft. B.M. 5503. L. jj g g

ASTER (o star). Including Diplopappus. Compdsi-
tx. ASTER. STABWORT. MICHAELMAS DAISY. A large
temperate-zone genus of attractive but botanically-
confused, mostly perennial leafy herbs, particularly
abundant in North America; very useful for border

planting.
The genus is characterized by numerous flattish

rays (white, blue, red, or purple), slender subulate or
lanceolate style appendages, compressed several-
nerved achenes, and an involucre with unequal bracts
in few or several rows, the pappus simple, soft, and
abundant (Fig. 417) ; leafy stemmed, mostly blooming
in the autumn: Ivs. always alternate. It differs from
Erigeron in having 2 to several rows of involucrate

bracts; in Erigeron there is only 1 series of bracts.

Some of the species are annual,
but those in cult, are perennial (or

rarely biennial). Calimeris and
Linosyris, which have yellow fls.,

a color unknown in aster, are kept
distinct in this book.

In North America, where the
asters are such abundant plants in

the autumn flora, the species are
not much known as cultivated

plants,
most of the specimens seen

in gardens being the wild species

transplanted. In Europe, however,
there are numbers of named gar-
den kinds, some of them derived
from American species that have
been long cultivated there. A.
novi-belgii has been particularly

productive of garden forms. Many
of the garden forms are undoubt-

edly confused hybrids. The Mich-
aelmas daisies are mostly from this species and per-

haps also from A. novx-anglix. Many of the Latin-
form garden names are very difficult to place.

The native asters are amongst the very best
plants

for borders and roadsides. They should be better
known. A. acuminatus grows well in shade in ordinary
soil, not necessarily moist; increases in vigor under
cultivation. A. cardifolius prefers open or partial shade;
improves much under cultivation with good soil. A.
corymbofus prefers at least partial shade, and will grow
even in very deep shade; seeds very freely; does well on
dry ledges and in small crevices in rock; very tenacious
of life. A. dumosus prefers full sunlight and dry situa-
tion. A. ericoides wants full sunlight and dry situation;
will grow in very poor or shallow soil, but does best
where roots can penetrate deep. A. Isevis grows in either
full sunlight or partial shade and good soil. A. navx-

anglise will not endure much shade; prefers moist soil,

but grows well in ordinary garden situations. Fall-

sown seedlings of A. novse-anglix var. roseus come
practically true to varietal name, though varying in

shade of color, and these seedlings bloom later than

417. Disk floret

of Aster. ( X3)
a, pappus; 6, corolla;

c, stamens; d, styles.

ASTER

older plants and at a height of 18 inches, making the

plant of value as a late bedding plant treated as an
annual. A. novi-belgii prefers moist soil; will not
endure heavy shade. A. paniculatus prefers moist soil,
but will do well in rather dry situations; will endure
more shade than either of the two above species. A.
patens wants open or half-shaded places, and good
soil; one of the weaker species, often proving short-
lived. A. puniceus will not endure shade; prefers moist

418. Aster macrophyllus. ( X K)

places, but will grow in good soil not over-moist; in dry
situations it loses its vigor; spreads rapidly in favored
locations. A. spectabilis prefers open or partly shaded

places; one of the weaker species in wild state; rather

short-lived. A. undulatus wants open or half shade;

late-flowering, handsome plant, forming large clumps
when allowed to develop. (F. W. Barclay.)

The garden or modified asters undoubtedly deserve
more attention in American collections. The beautiful

low-growing, vernal alpine asters are little known at

present, but are valuable for rock-garden and for bor-

dering purposes. The earliest asters to flower are the

Alpine varieties. These are well adapted for floral

mass effects, and transplant well, even in an advanced
state. There are many garden varieties of asters, among
which are Schoone von Rpnsdorf, Ultramarin, Beauty
of Colwall, Beaut<5 Parfaite, Rosalind and Boule de

Neige. Alpine asters can be easily raised from seed

sown in spring. Seedlings do not flower until the second

year. In the garden they require a light rich soil, open
exposure and moderate amount of moisture. Plants

retain their foliage over winter and for this reason need

a more careful covering than the tall-growing classes

require. Garden varieties of the latter, as a rule, dp
better in low and rather moist locations. Here a mini-

mum of care is sufficient. To bring out their full beauty,

however, it is
necessary

to plant them in well-prepared

richly manured ground and properly to cultivate, stake

and irrigate them. Stock of named varieties must be

purchased as plants. Propagation can be effected by
division of old clumps, or, if larger quantities are
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desired, by cuttings. If distinctness of variety and color

is no object, seeding may be employed; sow early in

spring, thinly in rows; transplant seedlings in August
or early in September and await their coming into

flower the following season. (R. Rothe.)
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Arctic Eu. and Amer., and Rocky Mts. Excellent
rockwork plant.

10. acris, Linn. About 2-3 ft., slender-branched: Ivs.

linear, or lance-linear: heads large and blue, with long,

distinct, handsome rays. S. Eu. Gn. 37:240. G.M.
34:615. Excellent showy garden plants. A dwarf
form is A. canus. Var. nanus is a very dwarf form, not

exceeding 15 in.

11. trinervius, Roxbg. About 3 ft., stout, corymbose
at summit: Ivs. lance-ovate, 1-4 in. long, usually rough
on both sides and strongly toothed: heads large, blue

or purple (a pale variety) with narrow, spreading
rays. Himalayas. R.H. 1892 : 396. Hardy, handsome,
variable.

12. tataricus, Linn. f. St. erect and striate, hispid,

corymbose at the summit, often 7 ft. high: Ivs. large

(the radical 2 ft. long), lanceolate or oval lanceolate,
attenuate at base, entire: involucre scales purplish at

421. Aster Herveyi.

(XJfl

tip; heads blue or purple, late. Siberia. G.F. 4:197.
Excellent for the hardy border, particularly for its

very late blooming. Var. Petersianus, Hort., has nar-
rower Ivs. and pale blue rays and yellow disk. China.

AA. Native Asters. These plants are one of the charms
of the American autumn, and are amongst the best
of all hardy border plants. They usually improve
greatly in habit when transferred to cultivated grounds.
Any of these wild asters are likely to come into culti-

vation at any time. The number of kinds is large. The
student will find them all described in Gray's Synopti-
cal Flora of North America, 1, pt. 2. Those of the north-
eastern states and adjacent Canada will be found in

Britton and Brown's Illustrated Flora of the United
States and Gray's Manual. Those of the South are
described in Small's Flora of the Southeastern States,
and those of the Rocky Mountains in Nelson's Manual
of Rocky Mountain Botany. The following comprises
those known to be in cultivation. Of these, A. novx-
anglix is the best known in domestication. The species
are much confused.

B. Iint.nl and lower Ivs. cordate and slender petioled.

c. Plant glandular: rays violet.

13. macrophyllus, Linn. Fig. 418. Perennial about
2}^ ft. tall with reddish angular st.: Ivs. cordate and
petioled below, on the upper part of st. sessile and
acute: rays about 16, violet-lavender, the involucrate
bracts prominently green-tipped. E. N. Amer. G.F. 4:

89 (adapted in Fig. 418). Suitable for dry shady
places.

cc. Plants not glandular: rays blue or purple.

14. Shortii, Hook. Perennial, 3-4 ft., with a rough,
usually slender paniculately branched st. : Ivs. thick,

usually quite smooth, the lower cordate, the upper
lanceolate and quite entire and those of the small
branches bract-like: heads very numerous, the 10-15
violet-blue rays showy and linear. S. E. U. S. G.F.
4:473. G.C. III. 32:269. Cult, easy, even in dry
rocky places.

15. cordifdlius, Linn. Fig. 419. Perennial, much-
branched herb, 3-4}^ ft., with a smooth st. and thin,

rough, usually hairy Ivs., the lower cordate, the upper
ovate or lanceolate: heads very numerous, not over J^in.

diam., the pale blue rays usually 10-20 in number. Cent.

N. Amer. Gn.M. 3:211. Can be grown almost any-
where. There are many varieties, the best being var.

polycephalus with more heads than the type. Gn. 40.

p. 337. In cult, it has varied much and is prized
abroad. A. elegans is probably a form of it. Var.

magnificus is large with many small fls.

BB. No cordate and petioled Ivs.: those of the st. with

clasping bases.

c. St. rough or hirsute, pubescent.

16. n&vse-angliae, Linn. NEW ENGLAND ASTER.

Fig. 420. A stout-std. corymbosely branched perennial,
3-5 ft.: Ivs. oblong-lanceolate, clasping the st., hairy,

2)^-4 in. long: fls. numerous, showy, the 40-50 violet-

purple rays about M-Min- long- E. N. Amer. A.F.

9:283. The best and most widely known native aster

suitable for open places but partial to moisture.

Var. roseus, Hort., an excellent rose-colored form, is

offered by some dealers. Many cult, forms in European
collections.

cc. <S(. quite smooth.

17. lifevis, Linn. (A. decurrens, Hort.). Perennial,

with stout often glaucous st., 2-3 ft.: Ivs. thick, sharply

toothed, often rough-margined, the upper strongly st.-

clasping: heads numerous, about 1 in. wide, the 15-30

blue or violet rays acutish. N. E. N. Amer. There are

several varieties, but apparently not known to the

trade.

18. n&vi-belgii, Linn. NEW YORK ASTEK. Widely

variable, slender-std. perennial, 2-3 ft. : Ivs. lanceolate,

or oblong-lanceolate, entire, smooth, 2J^-5 in. long:

heads many, in a corymbose-paniculate infl., the 15-2J

rays a rich violet. Atlantic coast from Maine to Ga.

Suitable for moist places. Many garden varieties and

hybrids are known, but they are mostly confined to the

European trade. A. eminens and A. czspitdsus proba-

bly belong here.

BBB. Lvs. neither cordate nor st.-clasping.

19. Herveyi, Gray. Fig. 421. A rough-std. peren-

nial, 2-3 ft., with firm Ivs. that are rough above, hairy

on the veins beneath, 2J^-5 in. long, and toothed:

heads numerous, about 2 in. broad, with 15-25 violet

rays, very showy. New England. G.F. 2:473 (adapted
in Fig. 421). Good for dry sandy soil.

20. ericoides, Linn. WHITE HEATH ASTER. FROST-

WEED ASTER. A smooth-std. perennial with panicu-

lately, much-branched facies, 2-3 ft.: Ivs. slender,

those of the st. narrowly linear and acute, not over 2

in. long, usually shorter: fls. very numerous, the heads

not over %in. wide, and composed of 15-25 white rays.
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Not very showy. E. N. Amer. J.H. III. 49:465. Gn.

32, p. 318. Useful for naturalizing in open dry
situations.

Besides these, many other native species are from
time to time found in the catalogues of dealers in native

plants. The most common are:

A. acumindtus, , Michx.; A. amethystinus, Nutt.

(G.F. 5:378); A. Andersonii, Gray; A. Bigelovii, Gray
(H.M. 6430); A. canescens, Pursh; A. carnbsus, Gray;
A. carolinianus, Walt.; A. Chamissonis, Gray; A.

Chdpmanii, Torr. & Gray; A. commutalus, Gray; A.

cdncolor, Linn. (Mn. 10:161); A. conspicuus, Lindl.;
A. corymbdsus, Ait.; A. Cusickii, Gray; A. diffusm,

Ait., and var. horizontal-is; A. Dauglasii, Lindl.; A.

Drummondii, Lindl.; A. dumosw, Linn.; A. falciUus,

Lindl.; A. Fendleri, Gray; A. foliaceus, Lindl. (A.

foliosus, Hort.?); A. Fremantii, Gray; A. grandifldrus,
Linn. (G.C. III. 45:36); A. Hdllii, Gray; A. integri-

Jblius, Nutt.; A. linariifolius, Linn.; A. Lindleyanus,
Torr. & Gray (Fig. 422), (G.F. 2:449, adapted in

Fig. 422; G.M. 34:615); A. langifolius, Lam. (G.F.

9:507); A. Mtnziesii, Lindl.; A. rmillifldrus, Ait.;

A. nemoralis, Ait.; A. oblongifolius, Nutt.; A. panicu-
latus, Lam.; A. patens, Ait., and var. Mebhanii; A.

polyphyttus, Willd.; A. Pbrteri, Gray; A. prenantho\des,

Muhl.; A. ptarmicMes, Torr. & Gray (G.F. 3:153); A.

pulchtllus, Eaton; A. puniceus, Linn. (G.M. 34:615),

(Fig. 423), and var. Icevicaulis and var. IwAdvlus; A.

radulinus, Gray; A. sagilifdlius, Willd.; A. salicifdlius,

Ait.; A. sericeus, Vent. (G.F. 5:473); A. spectabilis, Ait.

(Mn. 5:41); A. surculdsus, Michx. (G.F. 5:521); A.

tanacetifolius, HBK.; A. Tradescdntii, Linn. (B.M.
7825); A. turbineUus, Lindl. (G.F. 6:17; Gn. 32, p.

319); A. undulatus, Linn.; A. versicolar, Willd. (J.H.
III. 49:309).

In the following list, those marked * are offered by dealers:
A, brachytrichus, Franch. Dwarf: disk.-fls. yellow, ray-fls. blue.

Yunnan, part of China. R.H. 1900:369. *A. cocdneua nnadenaia
=(?). M. Ddtschii=(l). *A. hybridua ndniM=(?). "Rosy
color, only 6 in. high." *A. lancifilius calif6rnima(T). *A.
dtcima, Hort., white to pink=(7). *A. delicata. Hort., pale flesh-

color= (? ). *A. gractt-
timua, Hort., white
changing to rosy pink= (?). A.Iberia, of gar-
dens: 20 in. high, of

compact even growth:
fls. rich blue. Probably
a form of Amellus. *A.

422. Aster Lindleyanus. ( X H)

\!>. A. Liinosyns,
Bernh.=Lyno8yris vul-

garis, ('ass., which see.

*A, mlsa ffrdnde spe-
ciftsa grandifldra, dark
purplish blue=(7). R.
B. 36:117. *A. Mei-
hanii, Hort., is a well-
marked form of A.

patens, found by Joseph
Meehan at Antietam.
*A. ndvx-cseruleus=C!).

*A. pyramidAlis=m.
A. Remaii, Hort.,

is A. ericoides var.

Reevesii, Gray, a "rigid
form, comparatively
stout, glabrous, except
that the Ivs. are often

hispidulous- cilia te
toward the base, the
heads and rays as large
and the latter about as
numerous as in A. poly-
phyllus." N. Amer.
*A. rotundifdliua,
Thunb.= Felicia. A.
sikkimtnaia. Hook.
Three to 4 ft., stout
and erect: Ivs. lanceo-
late-acuminate, spinu-
lose-serrate: heads pur-
ple, in large corymbs.
Himalayas. B.M. 4557.
J.F. 1, pi. 91.^. StrA-

cheyi. Hook. Stemless
and sarmentose, with
1-fld. bracted scapes:
radical Ivs. spatulate,
hairy: heads lilac-blue,
1 in. across. Pretty.
Himalayas. B.M. 6912.
G.M. 31:358. M.
termi n (Hi ==(?). A.
T6wnahendii, Hook.=
A. Bigelovii, Gray. N.
Amer.

N. TAYLOR.!

ASTER, CHINA
(Collislephus hor-
tensis). One of the
most popular of all garden annuals, being particularly
valuable for its fall blooming.
The evolution of the China aster suggests that of the

chrysanthemum at almost every point, and it is, there-
fore, a history of remarkable variations. The plant is

native to China. It was introduced into Europe about
1731 by R. P. d'Incarville, a Jesuit missionary in China,
for whom the genus Incaryillea of the Bignonia family
was named. At that time it was a single flower; that is,
the rays or ligulate florets were of only two to four rows.
These rays were blue, violet or white. The center of the
flower (or head) was comprised of very numerous tubu-
lar, yellowish florets. Philip Miller, the famous gar-
dener-botanist of Chelsea, England, received seeds of
the single white and red asters in 1731, evidently from
France; and he received the single blue in 1736. In
1752 he secured seeds of the double red and blue, and
in 1753 of the double white. At that time there appears
to have been no dwarf forms, for Miller says that the
plants grew 18 inches or 2 feet high. Martyn, in 1807,
says that, in addition to these varieties mentioned by
Miller, there had then appeared a "variegated blue and
white" variety. The species was well known to Ameri-
can gardeners at the opening of the last century. In
1806 M'Mahon, of Philadelphia, mentioned the "China
aster (in sorts)" as one of the desirable garden annuals.

423. Aster puniceus. (X!s)
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Bridgeman, a New York seedsman, offered the China
and German asters in 1837 "in numerous and splendid
varieties," specifying varieties "alba, rubra, cerulea
striata purpurea, etc." In 1845, Eley said that "China
and German asters" "are very numerous" in New
England. This name German aster records the fact that
the first great advances in the garden evolution of the

plant were made in Germany, and the seed then used
came largely from that country. The first marked de-

parture from the type appears to have been the pro-
longation or great development of the central florets of
the head, and the production of the "quilled" flower.

This type of aster was very popular fifty and sixty
years ago. Breck, in the first edition of his "Flower
Garden," 1851, speaks of the great improvement of the
aster "within a few years" "by the German florists, and
others," and adds that "the full-quilled varieties are
the most highly esteemed, having a hemispherical
shape, either a pure white, clear blue, purple, rose, or

deep red; or beautifully mottled, striped, or edged with
those colors, or having a red or blue center." About
sixty years ago the habit of the plant had begun to vary
considerably, and the progenitors of our modern dwarf
races began to attract attention. The quilled, high-
centered flower of a generation or more ago is too stiff to

satisfy the tastes of these later days, and the many flat-

rayed, loose and fluffy races are now most in demand,
and their popularity is usually greater the nearer they
approach the form of the uncombed chrysanthemums.
The China aster has long since varied into a wide

range of colors of the cyanic series shades of blue,
red, pink and purple. The modern evolution of the

plant is in the direction of habit and form of flower.
There are various well-marked races or types, each of
which has its full and independent range of colors. The
Comet type (with very flat rays), now one of the most
deserving of the China asters, illustrates these state-
ments admirably. This Comet form the loose, open
flower with long, strap-like rays appeared on the
market about 1886 or 1887, with a flower of a dull white
overlaid with pink. The pink tended to fade out after
the flower opened, leaving the color an unwashed white.

The rose - colored Comet
next appeared, and the blue
was introduced in 1890.
The first clear white was
introduced in America in

1892, coming from Vilmorin,
of Paris. The Branching
types marked a departure.
The introduction of the
"New White Branching" by
James Vick's Sons, in 1893,
gave the main impetus to

the com-
mercial de-

velopment
of the aster

in America.
It is prob-
able that
more than
one-half of

all the as-

ters now
grown in

the United States are of the
various Branching varieties. The
named garden forms of China
aster are several hundred. As
early as 1895, American seeds-
men offered 250 varieties. Some
of the forms are shown in

Figs. 424-427. For botanical

424. China aster, the account of the China aster, see

Comet type. ( x Vi> Cattistephm.

425. China aster, the Branch-

ing type.

It is impossible to construct a satisfactory classifica-
tion of the China asters. It is no longer practicable to

classify the varieties by color. Neither is it feasible to

classify them upon
habit or stature of

plant, for several of

the best marked types
run into both tall and
dwarf forms. Vil-

morin, however, divides
the varieties into

two main groups, the

pyramidal growers,
and the non-pyramidal
growers. The most
elaborate classification

is that proposed by
Barron, from a study
of extensive tests made
at Chiswick, England.
Ban-on has 17 sections,
but they are not
coordinate, and they
are really little more
than an enumeration
of the various types
or classes. After con-
siderable study of the varieties in the field and her-

barium, the following scheme seems to be serviceable:

A. Flat-rayed asters, in which all, or at least more than 5 or 6
rows of rays, are more or less prominently flat and the
florets open.

B. Incurved or ball-shaped.
BB. Spreading or reffexed.

AA. Tubular or quilled asters, in which all, or all but the 2 or 3
outer rows of florets, have prominently tubular corollas.

B. Inner florets short, outer ones longer and flat. Represented
by the German Quilled.

BB. All the florets elongated and quilled.

A grower's classification (Arnold) would be approxi-
mately as follows:

Upright. All the branches erect; plants compact:
e. g., Victoria, Truffaut, Giant Comet.

Semi-upright. Branches few; strong; ascending from
base: e. g., "non-lateral" type of Branching.

Branching. Strong pyramidal habit. Original type
much branched.

Spreading.- More open and spreading form than

Branching: e. g., Queen of the Market, Early Wonder
and Early Hohenzollern.

For growing in borders, one of the best types is the

Comet (Fig. 424), in various colors. Other excellent

races are the Branching (Vick's Branching is shown in

Fig. 425) ; Truffaut, known also as Perfection and Peony-
flowered; Chrysanthemum-flowered; Washington; Vic-

toria, Mignon, and Queen of the Market. The last is

commended for earliness and graceful, open habit, and
it is one of the best for cut-flowers. Many other types
are valuable for special purposes. The Crown or Cocar-
deau is odd and attractive. Amongst the quilled asters,

the various strains of German Quilled (Fig. 426), Victoria

Needle (Fig. 427), and Lilliput are excellent. The very
dwarf tufted asters are well represented in Dwarf

Bouquet or Dwarf German, and Shakespeare. All these

are easily grown in any good garden soil. For early

bloom, seeds may be started under glass; but good fall

bloom may be had, even in the North, by sowing seeds

in the open as late as the 1st of June. Asters make

very showy bedding plants when grown in large masses,
and are also valuable for filling up vacancies in the

mixed herbaceous border, where they ought to be

planted in clumps, the dwarfer kinds put in front and
the taller behind. The colors of asters are not so strong
or heavy as to introduce violent contrasts, and for this

reason, as well as because of their simple requirements,

they are useful and popular. L. JJ. B.
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426. China aster of the

QuiUed type. ( X 'A1

The China aster is now grown largely for cut-flowers,

rather than merely for garden decoration. Commer-

cially, it is the most important of the cut-flowers that

are grown out-of-doors. In the garden of the amateur, it

divides honors with the sweet pea. The commercial

value of aster seed sold by American seedsmen exceeds

that of any other flower. In addition to the large amount
.if axti-r seed grown in southern California, New York
now produces annually twenty hundredweight of seed,

mostly in varieties used by the commercial florist.

The principal reasons for the popularity of the aster

with florists, aside from its range of useful colors, are

its excellent keeping qualities as a cut-flower, its abil-

ity to si and rough handling
in shipping, and the ease

with which it may be grown.
The past ten years have

been marked by a decided
increase in the use of the
artistic Comet type of flower.

Many asters of American

origin, adapted to American
market conditions, have been

widely disseminated. "Non-
lateral" strains of Branching
asters, devoid of side buds,
have been produced to meet
a need of the florists, and as

a result of careful seed-grow-
ing, the semi-double aster has

nearly disappeared from field

and garden. The frequent
accidental crossing and re-

crossing of widely differing types and a natural tendency
toward variation are constantly furnishing material
for improvement when asters are grown in quantity
and variety. Recent introductions of types of asters

show increased size and vigor of plant commonly attrib-

uted to a more or less remote Branching cross. Some of

the most valuable introductions, like the Rochester and
the Crego Pink, appear to be a combination of a Branch-

ing plant and a Comet flower.

The Comet aster group has not taken the place, com-
mercially, to which its great beauty would entitle it,

because its very long slender petals make it less lasting
as a cut-flower than flowers with broader, shorter petals.
The slender stems usually correlated with this type of

flower, although attractive in cut-flowers, are undesir-

able in the field. Beautiful single asters have been
introduced from Europe, but so far have made little

headway against the American prejudice in favor of

double flowers.

Classes of asters.

The typical Branching aster is pyramidal in form,
large and vigorous, with many lateral branches. It

blooms at the close of the season. The abundant
leaves are broad and large. The flower is large and deep
with the long, rather broad petals irregularly arranged,
giving it a soft appearance. The flowers bear well the

rough handling incident to ordinary shipping, and if cut
before fully mature will last for two weeks. The size

and vigor of plant enable the amateur to get fair

results with indifferent culture. Modifications of the

original type may now be had with flowers having petals
variously folded, incurved or whorled and with plants
varying to upright in growth and entirely devoid of the

many branches that gave the type its name.
The Comet flower is characterized by having petals

that are long and narrow and strongly recurved. This

gives it a charming light feathery appearance. Origi-
nally it was of medium size and bloomed in midseason
on upright plants. Comet flowers may now be had
on every sort of aster plant. The season includes the
earliest and the latest, and the largest aster flowers now
grown are of the Comet type.

Queen of the Market was the first of the distinctively

early varieties and is still the most largely grown. The

plants are open and spreading and the flowers, while

smaller and flatter than those of the Branching, have
the same general character.

Victoria and Truffaut (or Pseony-flowered Perfec-

tion) were for many years the standard varieties and
are still grown to some extent. The plants are upright
and bloom in midseason. The petals of the Victoria

aster are reflexed at the ends; those of the Truffaut

aster strongly incurve, making a ball-shaped flower.

Both varieties comprise every shade of color known in

asters, and these are duplicated in Giant and Dwarf
classes.

Cultivation.

Asters thrive in any soil that can be kept in a good
mechanical condition. The large late asters are usually
the most satisfactory to the amateur. They may easily
be grown from seed sown as early as possible in the

open ground. Asters transplant readily.
If the plants are started in boxes in the house, the soil

should be allowed to dry off on the surface as much as

possible between waterings to prevent damping off.

Midseason varieties may be grown successfully in this

way; but the very earliest varieties need to be started in

a greenhouse or an early hotbed.

For market, the extra-early kinds should be sown

eight to ten weeks before the soil will permit planting
out. They should be kept growing thriftily with a

night temperature of about 50 and afterward be

thoroughly hardened off in coldframes so that they will

not be injured by late frosts after planting out. The
soil should be quite as rich as that used for profitable

crops of onions or celery; otherwise the flowers will be
too short-stemmed. Midseason varieties for market
succeed well when started in

a mild hotbed. Give plenty
of air and avoid overwater-

ing. The last sowing of late

varieties is made in the

open ground.
When growing in large

quantities, the seed is sown
with a garden drill in rows
a foot apart. A transplant-
ing machine, drawn by
horses, is used for setting
the plants in the field.

The most destructive dis-

eases in the commercial
cultivation of asters are
various forms of stem-rot.

They are of fungous origin
and are induced by allowing
the plants to remain moist
too long at a time. The
infection usually takes place
in the seed-row, but often
no effect is noticed until

the plants are nearly full-

grown, when they suddenly
wilt and die. Covering the
soil in the seed-boxes with
clean sand, which can be
kept dry between waterings,
is an effective aid in the

prevention of damping-off
and stem-rot. The "yellow
disease" causes the plants
to have a bleached appearance and to make a spin-
dling growth. It is a derangement of the functions of

plant-growth caused, so far as known, by irregularity
in the moisture-supply. Thorough cultivation of the
soil is the best preventive. The presence of "orange
rust" is shown by conspicuous orange-colored pus-

427. Ching aster, Victoria
Needle type. ( X H)
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talcs on the under side of the leaves. The disease
can be held in check by thorough spraying with a
fungicide. The Pennsylvania blister beetle is so de-
structive to asters south of the latitude of New York
that it is now commonly known as "the aster beetle."
It is a large, soft-bodied, black beetle. It feeds on the
flower. Spraying with an arsenical poison will control
the beetles in the field. Frequent hand-picking can be

practised in the garden. The season of this insect is

short. The "tarnished plant-bug" causes extensive

damage to asters, most of which is commonly attributed
to other causes. The inconspicuous yellowish brown
insect, smaller than a house-ny, easily escapes notice.

The terminal buds that are punctured by the bug,
usually die. Frequently the branch becomes diseased
and sometimes the entire plant is dwarfed and sickened.
The insects cannot be poisoned, but kerosene emulsion
and whale-oil soap are effectual deterrents. Asters

growing in partial shade are seldom injured by plant-
bugs. G-so. ARNOLD.

ASTEROLINOStRIS (name derived from Aster and
Linosyris). Compdsitx. A plant with "rosy-mauve
petals, mixed yellow," reputed to be a hybrid between
Aster acris and A. Linosyris (Linosyris tndgaris).

Apparently a bi-generic hybrid. Asterolinosyris Will-

mdttix is the only species offered, and apparently not

by American dealers. N. TAYLOR.

ASTILBE (Greek, meaning not shining). Saxifra-

gacex. Includes Hoteia. Ornamental perennial herbs

grown chiefly for their showy panicles of white or pink
flowers.

Leaves ternately 2-3-pinnate: fls. perfect or dioecious;

calyx 5-, rarely 4-lobed; petals as many, rarely want-

ing; stamens 10 or 8, rarely 5; pistils 2 or 3, distinct or

partly connate: fr. 2 or 3 de-

hiscent follicles with many mi-
nute seeds. About 14 species
in Cent, and E. Asia, Java and
E. N. Amer. They look much
like Aruncus (which see), and
are often called Spiraea. Arun-
cus and Spiraea are rosaceous

genera, and are characterized

by many stamens and usually

by several to many separate
pistils, whereas Astilbe has 10, 8
or 5 stamens (twice the number,
or of the same number, as the

petals), and a 2-3-lobed pistil

(which finally separates into
more or less distinct follicles).

Astilbe and Arun- .

cus are so much a\
alike that they are _3J
often confounded

by horticulturists.

The astilbes are

perennial herbs,
mostly rather tall

with handsome
compound bright
green foliage and
small white, pink or
almost purple flow-

ers in slender or
dense spikes forming large terminal feathery panicles.
They are hardy plants of great merit. They are

easily grown in any well-made border and like rich good
soil and plenty of water during the growing period.
They give conspicuous masses of bloom in summer.

Propagation is mostly by division; also by seeds
sown early in spring in the greenhouse; they germinate
after two or three weeks; the young seedlings must be

pricked off several times and later planted out in

frames or in the open ground. The young plants will
flower the second year.

Forcing of astilbe. Few herbaceous plants force
with greater ease than Astilbe japonica, and its var. com-

pacta; but three weeks longer time should be given t lie

latter fully to develop its feathery spikes. Astilbes are
so easily and cheaply imported that for the commercial
florist it is cheaper to buy than to divide and grow his

own plants. When first received, the clumps of roots
should be stored, with a little earth or moss between i he

roots and a little soil over the crown, until the florist is

ready to pot them. No amount of freezing does them
the slightest harm; but the boxes or flats in which they
are stored are best covered with a little straw or litter,

and should have the full benefit of rain or snow to keep
the roots from drying. From potting or bringing into

the greenhouse, it requires from ten to fourteen weeks to

bring them into flower, according to the earliness of the
season at which they are wanted in flower. The quality
of soil is of no consequence, provided it is light and easily
handled. They need water in great abundance. Tem-
perature is also of little consequence. Anything above
50 at night will do; but it is best not to flower them in

a higher temperature than 60, or they will quickly wilt

when cut or used for decorations. From the time the

sprays begin to show white color until they are fully

developed, every astilbe should stand in a saucer in

which there should be constantly an inch of liquid
manure. When sold for window plants or for decor-

ation, astilbes are often disappointing. It is merely
want of water. Before the full development of the shoots

and leaves, they are easily hurt by tobacco smoke, and
should be covered with paper or well wetted when
fumigation is necessary. Aphis, spider or thrips never
trouble astilbe. As a border plant, astilbe is one of the

best of our hardy herbaceous plants; but the feath-

ery plume obtained in the greenhouse is much shorter,
more compact, and lacks the pure whiteness of the out-

door-grown specimens. (Wm. Scott.)

Arendsii, 11.

aruncoides, 6.

antilboides, 6.

biternata, 2.

carminea, 11.

chinensis, 8, 10.

compacta, 4.

Davidii, 10.

INDEX.

decandra, 2.

floribunda, 6.

grandiflora, 4.

frandis,
3.

ybrida, 9.

japonica, 4.

Lemoinei, 5.

multiflora, 4.

purpurea, 4.

civilians 1.

rosea, 9.

rubella, 11.

rubra, 12.

rutilans, 11.

Thunbergii, 7.

variegata, 4.

428. Astilbe japonica.

A. Color of petals white or yellowish white

(or changing to pinkish in A. Thun-

bergii), rarely petals wanting.

B. Petals wanting; stamens 5.

1. rivularis, Ham. Rhizome creeping:
st. 3-5 ft.:

lys. 2-ternate, the Ifts. ovate,
dentate 1-3 in. long; the petioles tawny-
hairy like the sts. at the base : fls. yellowish

white, in large spikes, which are dis-

posed in panicles; stamens 5, pure white.

Nepal, W. China. Gn. 48, p. 355 At-

tractive, border species, blooming late.

Probably needs protection.

BB. Petals present at least in the staminate

fls.; stamens 10.

c. Stamens exceeding the petals: tall,

3-6 ft. high.

2. biternata, Brit. (A. decdndra, Don. Tiarella

biternata, Vent.). Somewhat pubescent, 3-6 ft.: Ivs.

2-3-ternate, the Ifts. ovate and cordate or abrupt at

base, sharp-serrate, 2-5 in. long: fls. yellowish white,

in a large (10-12 in. long) racemose panicle; petals

linear, spatulate in the staminate fls., small or wanting
in the perfect ones. June. Woods, Va. and S. B.B.

2 : 170. -Often confounded with Aruncus sylvester, which

has numerous stamens not exceeding the broad petals.
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3. grindis, Stapf . St. 4-6 ft. : Ivs. ternately pinnate

or 3-pinnate; Ifts. ovate to oblong-ovate, doubly ser-

rate, 2-4 in. long, slightly hairy, petiole hairy: panicle

2-3 ft. long with spreading branches; fls. crowded,

petals 3 times as long as calyx, stamens longer than

petals. July. Cent. China. G.C. III. 38:426. R.B.

33:232.

cc. Stamens shorter than petals: st. 1-4 ft-

D. Lfts. distinctly cuneate at the base: petals about twice

as long as calyx.

4. japdnica, Gray (Hoteia japdnica, Morr. & Decne.

H. barbata, Morr. & Decne. Spiraea japonica, Hort.).

Fig. 428. Erect, 1-3 ft., hairy on the petioles and nodes:

Ivs. 3-2-ternate, petiole reddish; Ifts. ovate-acute,

tapering to the base, serrate: fls. white, in a pubescent
racemose panicle with somewhat recurved branches;

sepals obtusish, as long or slightly longer than pistils.

Japan. B.M. 3821. Gn. 48, p. 366. Mn. 5:174. Com-
monly known as a spring glasshouse plant in this coun-

try, but hardy in the open. There are various cult,

forms, as var. grandifldra, Hort., with larger and denser

panicle; var. compacta, Hort., the panicle
more com-

pact; var. multifldra, Hort.; var. variegata, Hort., with

variegated Ivs.; var. purpurea, Hort.,

with purple-shaded foliage.

DD. Lfts. rounded at the base or occasion-

ally broadly cuneate: petals %-4 times

as long as calyx.

5. Lemoinei, Lemoine. Foliage grace-

ful, standing 1 1
/$ ft. high, with Ifts. broad-

oval, dentate and crimped, satiny green,

hairy: fls. with white petals and 10 pink

stamens, very numerous, in plume-like

clusters, disposed in panicles 1 1A ft. long.

Gn. 48, p. 355. R.H. 1895, p. 567. A.F.

11:459. Garden plant, a hybrid of A.

Thunbergii and A. astilboides. Hardy, and
forces well.

6. astilboides, Lemoine (Spiraea astUboHdes, Moore.

Spiraea Ariincus var. aslilboides, Hort., not Maxim. A.

aruncoldes, Lemoine). Fig. 429. St. 2-3 ft.: Ivs. 2-3-

pinnate; Ifts. ovate to ovate-oblong, 1-2J/2 in. long,

doubly and sharply serrate, hairy: fls. white, crowded

in dense spikes, forming a panicle, with straight spread-

ing branches; sepals acutish, shorter than pistils; petals

linear-oblong, at least 2J^ times as long as sepals.

Intro, from Japan. G.C. II. 14:113. Var. floribunda,
is supposed to be a cross of this species and A. japonica.

7. Thunbergii, Miq. St. 1-2 ft.: Ivs. 2-3-pinnate, the

Ifts. slender-stalked, ovate, \ lA~3 l
/2 m - long, serrate,

yellowish green, hairy: fls. white, on reddish stalks,

often changing to pink, in clusters on rather slender

spikes forming a spreading panicle; petals 2^ times as

long as the calyx. Japan. F.M. 1881:457. R.H. 1895,

p. 565. A graceful plant. Forces well.

8. chinensis, Franch. & Sav. (Hoteia chinensis,

Maxim.). Plant l^j-2 ft., graceful: Ivs. ternately 2-3-

pinnate; Ifts. ovate-lanceolate, doubly serrate, 2-3J^ in.

long, hairy: fls. in a branchy, rather narrow panicle;

petals h'near-spatulate, white, 3 or 4 times as long as

the yellowish white or pink calyx; stamens lilac;

anthers blue. July. China. M.D.G. 1907:547. Pos-

sibly a form of the preceding.
9. rdsea, Van Waveren & Kruijft (A. hybrida rbsea,

Arends). A hybrid between A. chinensis and A. ja-

ponica. Similar to A . japonica in habit, but fls. pinkish.
The two best known forms are var. Peach Blossom, with

lighter pink fls., R.H. 1908, p. 341, and var. Queen
Alexandra, with deeper pink fls. M.D.G. 1911:53.

AA. Color of petals pink.

10. Davidii, Henry (A. chinensis var. Ddvidii,

Franch.). St. 4-6 ft.: Ivs. ternately pinnate or bipin-

nate; Ifts. ovate to ovate-oblong, 1-1 l
/i in. long, coarsely

and unequally serrate: panicle about 2 ft. long, narrow,
with ascending, spike-hke slender branches, the lower

4-5 in. long; fls. nearly sessile, crowded, fascicled,

bright rose-pink; petals linear; stamens 10, shorter than

petals with violet filaments and dark blue anthers.

July. N. and Cent. China. B.M. 7880. G.C. III.

32 : 103. R. H.
1907 : 40. Gn.
72, p. 179. M.
D.G. 1907: 545.

11. rubella,
Lemoine. A hy-
brid between A.
Lemoinei and A .

Davidii (or A.
Lemoinei xA.
chinensis x A.
Davidii). Similar
to A. Lemoinei,
but fls. rose-col-

ored; panicle
more compact
than in A. Da-
vidii. R.B.34:28.
Other forms

of the same parentage are var.

rutilans, Rehd. (A. rutilans, Le-

moine), with rosy-carmine fls.

and white stamens, and var.

carminea, Rehd. (A. carminea,

Lemoine), with violet-carmine
fls.

;
also Crepuscule, with flesh-

colored fls.; Lumineux, with

rosy carmine fls. changing to

pink, plant over 3 ft. high;

Magenta, with carmine fls.;

Solferino, with violet-pink fls.
;

and Titien, with delicate pink
fls., plant over 3 ft. high. A
series of hybrids of A. Davidii
with different species has been

put into the trade under the
collective name of A. Arendsii,
Arends. M.D.G. 1907:546.
These comprise the following
crosses: A. Davidii x A . aslilboi-

des, with rosy-lilac fls. in loose and graceful feathery

panicles; stamens and petals much exceeding the

sepals; here belong the varieties Juno, with purplish

pink fls., plant over 3 ft. high; Venus, also with pur-

plish pink fls.; Vesta, with rosy lilac fls.; and Ceres,
with lilac-pink fls. A. Davidii x A. japonica, with

creamy white to pale pink or salmon fls. in dense spikes;

petals and the pink stamens not much exceeding the

sepals; here belongs Rose Perle. A. Davidii x A. rosea,

similar to A. japonica in habit, with purplish pink to

salmon or nearly white fls.; this cross may be classed

with A. rubella. A. Davidii xA. Thunbergii, taller, 4-5
ft. high with large feathery panicles, their branches

nodding at the tips: fls. pale pink to white.

12. rubra, Hook. & Thorns. St. simple, 4-6 ft., long-

hairy: Ivs. 2-ternate; Ifts. oblique-ovate, more or less

cordate, 1-3 in. long, sharp-serrate: fls. numerous, rose-

red, in compact, robust panicles, with the main branches
erect and numerous short lateral branchlets about 1

in. long; stamens 10, shorter than petals. India. B.M.
4959. Needs protection. Little known in Amer.

A. creruitilobcUa, Small (A. decandra crenatilobata, Brit.). Allied

to A. decandra. Lfts. crenately toothed, the terminal one usually
3-lobed. N. C. A. simplicifdlia, Makino. Low, not exceeding 1 ft.:

Ivs. simple, ovate, deeply lobed or incised, about 3 in. long: panicle
slender and narrow, the branches short, with star-like white fls.

Japan. G.C. III. 48:294; 52:101. A. mrtscens, Hutchins.

Allied to A. rivularis. Lfts. obliquely cordate-ovate, 3-4 in. long,
denticulate: panicles much branched with small greenish white

fragrant fls.; petals wanting; stamens 10. China.

ALFRED REHDER.!
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ASTRAGALUS (ancient Greek name of some shrub).

Legumindsx. MILK VETCH. Hardy herbs or sub-

shrubs, now and then seen in plantings.
Leaves mostly odd-pinnate, sometimes simple: fls. in

spikes or racemes, yellow, purple or white; calyx tubular,
its teeth nearly equal; petals clawed, the standard erect;
stamens in 2 clusters, the anthers similar: pods fleshy,

leathery or papery, not much swollen, as they are in

the membranous-legumed Phaca, the nearest relative.

About 1,500 species. Many kinds are cult, in the
Old World, but those described below are the only
kinds commonly sold in Amer. The loco-weed of the

prairies, which is said to poison cattle, is A. mollissi-

mus. For those below and many others, the student
is referred to Britton and Brown's Illustrated Flora,
Nelson's Manual of Rocky Mountain Botany, and

Rydberg's Flora of Colorado. The botanical characters

are mostly found in the pods.
Astragaluses prefer a light, porous soil and no shade.

The dwarfer kinds may be placed in the front of the
border or in the rockery.

Propagation is chiefly by seeds, which germinate
slowly, or by careful division in early spring. Many
kinds are likely to die if divided or transplanted, as they
are mycorrhizal plants, much dependent on a semi-

parasitic organism, which is better left undisturbed.

A. Fls. yellow.

alopecuroides, Linn. St. erect, strict; height 2-5 ft.:

Ifts. ovate-lanceolate, pubescent: fls. in thick ovate-

oblong spikes, on short, axillary peduncles. Siberia.

B.M. 3193.

carolinianus, Linn. (A. canadensis. Linn.). One to

ZYi ft.: Ifts. 15-31, glabrous or slightly pubescent,

elliptic or oval, obtuse or slightly emarginate at apex:
fls. yellowish, % 1 in. long, in a dense spike: pods 2-

celled, coriaceous, sessile, terete and glabrous. July,
Aug. E. N. Amer. L.B.C. 4:372.

Drummondii, Douglas. Erect, 10-20 in. : Ifts. 19-33.

glabrous, oblong or sometimes oblanceolate, and
obtuse: fls. yellowish white, the keel rarely tinged with

purple, \-\ l
/i in. long, in a loose spike: pods 1-celled,

distinctly stalked, glabrous and grooved. June, July.
Plains of Cent. N. Amer. Hook. Fl. Bor. Amer. 57.

AA. Fls. not yellow.

B. Sis. trailing.

monspessulanus, Linn. St. trailing: height 9 in.: fls.

purple, purplish or white, in smaller and looser heads
than the above. Eu. B.M. 375.

BB. Sis. erect or merely decumbent, not trailing.

c. Plants not spiny.

D. Pods 1-celled.

flexuosus, Hook. Four to 15 in., leafy-std. and finely

hairy: Ifts. 9-21, linear, oblong or oblanceolate, obtuse
or emarginate: fls. purplish, ^-%in. long, the pedun-
cles exceeding the Ivs. : pods 1-celled, sessile, cylindric,
linear or linear-oblong. June-Aug. Plains of Cent.
N. Amer.

alpinus, Linn. Height 6-15 in.: Vis. 13-25: fls.

violet, keel darker: pods 1-celled, black-pubescent.
Northern and Arctic regions around the world.

DD. Pods more than 1-celled.

hypogl6ttis, Linn. Fig. 430. Height 3-24 in. : Ifts.

17-25: fls. violet-purple, 6-10 lines long, in dense
heads: pods 4^5 lines long, 2-celled, densely villous

with white hairs. Eu., Asia, and from Kan. west to
Nev. and north to Alaska. Also a white variety
excellent for pots.

caryocarpus, Ker-Gawl. Perennial, the whole plant
tomentulose: sts. decumbent, ultimately ascending:
Ivs. alternate, distant, with 17-25 Ifts.: fls. pale violet-

purple, the calyx about half as long as the corolla: seeds

several in each cell. La. B.R. 176.

adsurgens, Pall. (A. Ldxmanii, Jacq.). Fig. 431.

Small, erect or mostly decumbent plant, with 15-25

Ifts., which are oval to linear-oblong, obtuse and rarely

emarginate: fls. purplish, }^-l in. long, the peduncles
exceeding the Ivs., the spikes dense: pods 2-celled,

sessile, oblong and pointed. June, July. Plains of Cent.
N. Amer. Jacq. Hort. Vind. 3:37 (as A. Laxmanii).

cc. Plant spiny: fls. white.

horrida, Boiss. A low bristly perennial with spiny
Ivs. composed of 7-8 pairs of broad Ifts. : fls. white in a

dense, long-stalked, spike-like cluster. Persia. Curi-

ous and rare, rather than attractive.

A. racemdsus, Pursh. Zigzag, erect St.: Ifts. 17-21: fls. yellowish
in loose racemes. July. Plains of Cent. U. S. A. Rdbbinsii, Oakea.
Erect and glabrous: Ifts. 9-25: fls. in loose racemes, white or purple:

pods 1-celled, flattened. Suitable for rocky places. June, July.
N. E. U. S. A. ShorKAnus, Nutt. Silvery canescent: Ifts. 9-15: fls.

blue or violet: pods sessile, 1-celled, strongly curved upward. May,
June. Plains of Cent. U. S.

j^ TAYLOR

ASTRANTIA (name in allusion to star-like appear-
ance of umbels). Umbtlliferie. MASTERWOKT. Peren-

nial garden plants, grown for the odd and ornamental
umbels and attractive habit.

Glabrous and erect low herbs with dark-colored

aromatic roots: Ivs. palmately lobed or dissected,

petioled, the st.-lvs. often sessile and more simple: fls.

polygamous, the sterile long-pedicelled and the fertile

short-pedicelled; calyx with 5 foliaceous lobes, more or

less tuberculate; petals oblong-ovate, connivcnt: fr.

compressed. Perhaps a half-dozen species, in Eu.

and W. Asia, bearing fls. in leafy-involucred umbels
and umbellules, the fls. being white, rose-colored or

blush. The astrantias grow a foot or more high, making
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interesting branching plants for the border, particu-

larly in moist places. Prop, by seeds, and easily by
divisions in autumn or spring.

carniolica, Wulf. About 1 ft.: radical Ivs. 5-7-lobed,
the lobes oblong-acuminate, serrate: fls. white or blush:

involucel of about 12 entire whitish parts with green
red-tinged line. Eu. Attractive. June, July.

major, Linn. The commonest species in cult.: 1-3
ft.: radical Ivs. 5-lobed, the lobes ovate-lanceolate and
more or less parted and toothed, acute: fls. pinkish, or

rose, or white: involucel of 20 or less linear-lanceolate

entire leafy parts; calyx-lobes lanceolate and spinulose,

exceeding the petals. Eu. Thrives by running water
and in partial shade. May, June.

Biebersteinii, Traut. Small: radical Ivs. 3-parted,
the middle lobe oblong or obovate and more or less

3-lobed, sharp-serrate: involucel parts oblong, entire

or nearly so, equaling the umbel; calyx-lobes lanceo-

late-acute, equaling the petals. Caucasus.

A. htllfborifblia, Salisb. {A. heterophylla, Willd., A. maxima,
Pall.). 2 ft. or less: radical Ivs. 3-!obed, serrate: fls. pink: involu-
cre of about 12 ovate^lanceolate bristly parts. Caucasus. A. minor,
Linn. 8-10 in.: radical Ivs. 7-9-lobed, toothed: fls. white: invo-
lucre white. Eu. L H B

ASTRAP.EA: Dombeya.

ASTROCARYUM (Greek, astron, star, and karyon,
nut; referring to star-like arrangement of the fruits).

Palmacese, tribe Bactridex. Spiny palms, stemless or
with a short, or tall, ringed caudex.

Leaves terminal, pinnately parted; segms. approxi-
mate, equidistant or fasciculate, lanceolate-acuminate
or attenuate to the obliquely truncate apex, plicate,
whitish beneath, the terminal ones free or confluent, the

spiny margins recurved at the base; petiole very short;
sheath short, open, the spines of nearly all parts of the

plant, in some cases, nearly a foot long: spadices
short or long, the finely divided branches pendulous,
thickened at the base, thence very slender, long, naked,
the floriferous naked basal portion, as it were, pedun-
culate; spathes 2, the lower one membranous, decidu-

ous, the upper fusiform, coriaceous or woody, open on
the ventral side, persistent; bracts of the female fls.

broad, imbricated like the bractlets; pistillate fls. with
a stipitate male one on either side: fr. rather large,
ovoid or subglobose, beaked, smooth .or spiny, red or

orange. Species 30. Trop. Amer.

431. Astragalus adsurgens.

Astrocaryums are elegant palms of medium height,
very suitable for moderate-sized conservatories. A.
Murumuru, A. mexicanum and A. argenteum are the
kinds most commonly met with in collections. The
leaves are pinnate, spiny on both sides, even in very
young plants, and in small plants, at least in some of the

species, the segments are narrow, four or five pairs of
these alternating with two very broad ones. A. argen-
teum has the under surfaces of the leaves of a much
lighter color than the others.

In a young state, the plants require the temperature
of the stove, and after attaining the height of a few
feet they may be best grown in a warmhouse, and
given plenty of water; also a humid atmosphere. Speci-
mens 8 to 10 feet high fruit freely.

Propagation is by seeds, which are slow in germina-
ting. The soil in which they are sown should be

changed occasionally, to prevent it from becoming
sour. Be careful not to overpot, or the fleshy roots
will decay. G.C. II. 22:522. See Palms.

A. Lvs. scurfy, at least beneath or on the petioles.

Minimum, Mart. Lvs. &-12 ft. long; segms. lanceo-

late, somewhat falcate, rich green above, silvery
beneath: sts. 12-15 ft. high, densely covered with stout,
black spines 6 in. long. Brazil. I.H. 22:213.

argenteum, Hort. Petioles and under surface of the
Ivs. covered with silvery white scurf: Ivs. arching,

wedge-shaped, 2-lobed, distinctly plicate, bright green
above; petioles with numerous dark, spreading spines
1 in. long. Colombia. F.R. 3:569. Perhaps more
correctly named A. Malybo, Karsten.

filulare, Hort. Small, slender: Ivs. erect, narrowly
cuneate, with 2 divergent lobes, inversely sagittate ',

petioles densely scurfy; rachis scurfy on both sides;

spines numerous on the petioles and rachis, and on the

principal nerves above; brown. Country unknown.

AA. Lvs. not scurfy. .

Ayri, Mart. Trunks 18-30 ft. high, 8-12 in. diam.,

usually cespitose: Ivs. 15 ft. long, equally pinnatisect
to the apex; petiole piano-compressed, membranaceous
on the margins, densely scaly and with scattered spines;
lower segms. over 3 ft. long, 1 %-1 in. wide, 2 in. apart,
the upper ones 2-2 }/ ft. long, 1 in. wide, 1J^ in. apart,

conduplicate at the base, linear, long, attenuate,
pointed, minutely and remotely spiny along the margins,
white-tomentose below. Brazil.

mexicanum, Liebm. St. 4-6 ft. high, cylindrical,

thickly covered with rings of black, straight, 2-edged
spines: petiole 2 ft. long, 4-sided, the 2 upper sides

concave, clothed (as is the rachis) with straight black

spines; blade 6 ft.; segms. 15-18 in. long, 1 in. wide,
alternate, broadly linear, acute, straight, white beneath,
with deciduous black spines along the margins. Mex.

A. granathise, Hort., is an unidentified trade name.

J. G. SMITH and G. W. OLIVER.
N. TAYLOR.t

ASYSTASIA (obscure name). Including Henfreya,
Dicentranthera and Mackaya. Acanthacess. Hothouse
or greenhouse evergreen herbs and shrubs.

Plants erect or scandent: Ivs. membranaceous,
entire: corolla-tube straight or curved, the spreading
limb 5-lobed and nearly or quite regular; stamens 4,

unequal; stigma blunt or minutely 2-lobed; fls. white,
blue or purple, in axillary or terminal clusters, often

very showy. About 20 species in the Old World
tropics. Require the general treatment of Justicia, in

intermediate or warmhouses.

bella, Benth. & Hook. (Mackaya bella, Harv.).

Glabrous, upright sub-shrub: Ivs. ovate-oblong, acumi-

nate, spreading, short-stalked, sinuate-toothed: fls.

lilac, 2 in. long, with a long tube below the flaring

throat, the spreading segms. ovate-obtuse, disposed
on one side of a raceme 5-8 in. long. S. Afr. B.M.
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5797. A beautiful plant, rarely seen, and thought to

be difficult to manage; but it seems to flower readily
in fall in our climate, if rested during the previous
winter and brought on in the summer. Prop, by cut-

tings of firm wood in spring or summer. Young plants
in small pots often bloom well.

A. coromandeli&na, Nees (A. comprensis, Bojer. A. violacea,
Dalz. Justicia gangetica, Linn.). Zigzag sub-shrub: Ivs. ovate*
cordate, wavy: fls. purple, nearly sessile, in 6-10-fld. raceme.
India. B.M. 4248. P.M7 14:125. F.S. 2:179. A. scdndens. Lindl.

(Henfreya scandens, Lindl.). Climbing: Ivs. obovate to ovate,
thick, entire: fls. large, yellow, white and blush, in a thyrse. Afr.
B.M. 4449. B.R. 33:31. F.S. 3:231. L H B

ATACCIA: Tacca.

ATALANTIA (Atalantia, one of the Hesperides).
Rutacex, tribe Citrex. Woody plants, now receiving

attention in America as stocks for cit-

rus fruits, and as possible parents in

breeding new forms of such fruits.

Small trees or shrubs, usually spiny,
with persistent coriaceous simple Ivs.

having prominent netted veins and

wingless or very narrowly winged
petioles jointed at base of If. : fls. usu-

ally pentamerous, with the stamens
free or united into a tube, twice as

numerous as the petals; ovary 35-
celled, with 1 or 2 ovules in each cell:

fr. like a small orange with a lemon-
like skin. In the typical species, the

pulp -vesicles fill the segms., but in

some dry-fruited species they are

rudimentary; these species constitute

the subgenus Rissoa. Twelve or 15

species are known, ranging from India

through the Malayan peninsula to
Austral.

432.

Leaf of Atalantia

citrioides. (Xf)
A. Subgenus Euatalantia. Cells of fr.

lined with pulp-vesicles.

monophylla, DC. (Limbnia monophylla, Roxbg., not

Linn.). A large shrub or small tree, native to India,

Ceylon, Burma, Siam and Indo-China, usually spiny:
Ivs. glabrous, or sometimes pubescent, 1-3 in. long;

petioles short, slightly or not at all winged: fls. borne in

axillary panicles; calyx irregularly lobed, split to the
base on one side; petals usually 4, stamens 8, the fila-

ments connate and forming a completely closed tube;

ovary 3-5-celled: fr. from lA~ 3Am. diam., with a skin

like a lime, globose, with several cells (generally 4), each

usually containing 1 seed and filled with pulp-vesicles,

making the fr. much like a miniature orange. India,

Ceylon, farther India. 111. Roxbg. PI. Corom., pi. 83.

Wight, Icones, pi. 1611. Engl. in Engl. and Prantl.

Nat. Planzenf. III. 4:191; fig. Ill, C.D. This tree,
still little known outside of India and Ceylon, is the

type of the genus Atalantia, and one of

the promising species for trial as a
stock on which to graft other citrus

frs., and also for use in breeding new
types of citrus frs. The frs. yield
an oil which in India is considered
a valuable application in chronic
rheumatism.

macrophylla, Kurz. (A. monophylla
var. macrophylla, Oliver). A small or
medium-sized tree, native to the Anda-
man Isls. and Burma, having ovate-

elliptical emarginate lys. lJi-4 in. long and 1-2 J^ in.

broad: fls. on short axillary racemes; calyx irregularly

lobed, split to the base on one side as in A. monophylla;
stamens connate and forming a tube: fr. large, said to

reach lJ^-2 in. diam. Andaman Isls., Burma, Malay
Peninsula, Bangka Isl. Little known and is chiefly in-

teresting because of the large size of its frs. Kurz, in his

"Forest Flora of British Burma," says of this species:

433. Cross-
section of ovary
of Atalantia
citrioides. (XI)

"Berries globose, the size of a wood-apple, glabrous,"
and gives the size of the wood-apple as !J--2 in.

diam. A tree brought from the island of Bangka, east

of Sumatra, and now growing at the Botanical Gar-
dens at Buitenzorg, Java, is considered by Hochreu-
tiner to belong
to this species.
It is of remark-
able size, being a
beautiful round-

topped tree 40
ft. high with a

deeply furrowed
trunk 6 ft. in cir-

cumf eren ce,
forking at 3 ft.

from the ground
and branching profusely at

63^10 ft. No other species of

Atalantia is known to reach
this size or to bear frs. so large.
This species is of unusual in-

terest for trial as a stock and
also for hybridizing with other
citrus frs.

citrioides, Pierre. A small
tree native to Indo-China, usu-

ally spiny, having glabrous
emarginate oval Ivs. 2-3^ in. 434. Atalant

~
a ceyionic.

long (Fig. 432): calyx cup- (x j

shaped, not split to the base;
stamens connate, forming a tube; ovary usually 3- or

4-celled: fr. resembles a small orange about %m. diam.,
with a roughened glandular skin; cells filled with pulp-
vesicles and contain usually a single seed about

long (Fig. 433). 111. H. Lecomte Fl. gen. de 1'Indo-

Chine, Vol. I, pi. 24, fig. C. 5, 6. This interesting

species is native to Cochin China and Cambodia and
has recently been intro. into this country, where it will

be tested as a stock and for breeding purposes. Its close

relationship to Citrus is shown by the fact that it grows
well when grafted on grapefruit.

racemdsa, Wight. A shrub or small tree, differing
from A. monophylla chiefly in having a regular calyx
not split down one side. S. India, Ceylon. 111. Hook.
J. bot. Vol. I, pi. 122: Wight, Icones, pi. 71.

AA. Subgenus, Rissoa, n. subg., named for A. Risso, b.

Nice, 1777, d. 1845, a well-known writer on citrus

frs. Rissoa, Arnott, 1836 as a genus. Like Eu-
atalantia, but with dry frs., the cells being nearly

filled with 1 or S large seeds; pulp-vesicles rudi-

mentary and greatly reduced in number.

ceylonica, Oliver (Rissba ceyldnica, Am.). Fig. 434.

A much-branched spiny shrub or small tree native to

Ceylon and India: Ivs. lanceolate emarginate, 1J4-3 in.

long: fls. borne in crowded cymes; calyx not split on one

side; stamens free, alternate ones longer; ovary usually
2-celled with 2 ovules in each cell: frs. about J^-Jiin.

diam.j dry, having only rudimentary pulp- vesicles;

containing from 2-4 very large rounded seeds. Ceylon.
This species is of interest chiefly for trial as a stock,

since its large seeds would be likely to produce very
vigorous seedlings. The dry fr. renders it unpromising
for breeding purposes. The figure is from a specimen
grown at the Hope Garden, Jamaica.

Guillauminii, Swingle. A small spiny tree, 10-13 ft.

high: young branches angular and pubescent: Ivs. oval,
more or less pointed at both ends, 2-4 in. long: fls.

unknown: frs. %-l in. diam., 3-celled, 2 large seeds

in each cell, pulp-vesicles rudimentary. Tonkin. 111.

Notulae systematica. H. Lecomte, Vol. II, p. 162, fig. 1.

A little-known species, interesting on account of its

large frs. Because of its large seeds, it should yield

vigorous seedlings.
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simplicifolia, Engl. (Amyris simplicifolia, Roxbg.
Alaldntia Roxburghiana, Hook. f.). A spineless shrub or

small tree: Ivs. very large, 4-6 in. long, lJ^-2^ in. wide,

elliptic, pointed at both ends: stamens free; ovary 2-

celled: fr. spherical, rough-skinned, %-\ in. diam., with

large seeds. Malay Peninsula. 111. Wight, Icones, pi.

72. -An interesting species because of its unusually

large Ivs.

Imperfectly known species: A. caudAta. Hook. f. Lvs. caudate-
acuminate, narrowed at base: ovary 2-celled. India. A. pitbfrula,

Miq. Lvs. narrowly oblong-emarginate: twigs, petioles, If.-bases

and midrib puberuloua; perhaps a form of A. monophylla.

WALTER T. SWINGLE.
ATAMASCO LILY: Zepkyranthcs.

ATHANASIA: Lonas.

ATHROTAXIS (name alludes to the crowded cone-

scales). Sometimes spelled Arthrotaxis. Pindcese. Ever-

greens, allied to Cryptomeria, Sequoia and Sciadopitys,
suitable for planting South, or for use as tub specimens
in coolhouses.

Trees, densely branched, monoecious: Ivs. small,
either short, blunt, scale-like and appressed, or lanceo-

late and somewhat loosely disposed: staminate fls. in

imbricated spiral aments, the anthers 2-celled; pistil-

late fls. in spirally imbricated aments, 3-6 ovules under
each scale, these aments becoming small globular cones
with woody scales which are contracted at base and at

apex incurved or acuminate or pointed. Three species
in Tasmania; by some considered to be inseparable
from the genus Cunninghamia. These plants are

little known in cult. Aside from seeds, cuttings may
be used for prop.

selaginoides, Don (.4. alpina, Van Houtte. Cun-
ninghamia selaginoides, Zucc.). Stout, to 45 ft.: Ivs.

loose, lanceolate, incurved, acute, Hm - or less long,
those of young seedlings narrower: cones y&-%m.
diam., the scales lanceolate-pointed. Mts.

cupressoides, Don (A. imbricata, Maule. Cunning-
hamia cupressoides, Zucc.). Tree, reaching 40 ft., with

ascending branches: Ivs. broad and obtuse, less than

J/6in. long, thick and keeled, closely appressed to the
branches: cones }^in. or less diam., the scales rounded
at top and bearing a short point.

laxifolia, Hook. (A. Doniana, Henk. & Hochst.).
Tree, 25-30 ft., closely allied to A. cupressoides: Ivs.

imbricate but less appressed, acute, about J^in. long:
cones larger and scales more acuminate. Mts.

L. H. B.

ATH'iTUUM. A generic name recognized as valid by
many well-known fern students. As usually delimited,
it includes species of Asplenium (which see) which have
some of the sori curved across the subtending veinlets.

There are also differences in the stem structure. The
species are mostly larger and more herbaceous than
those of true Asplenium. R. C. BENEDICT.

ATRAGENE: Clematis.

ATRAPHAXIS (ancient Greek name). Polygonacex.
Ornamental shrubs grown chiefly for the white or pink-
ish flowers produced during the summer.
Low shrubs with spiny or unarmed branches: Ivs.

deciduous, short-petioled, alternate or fasciculate: fls.

small, apetalous in few-fld. axillary clusters forming
terminal racemes; sepals usually 5, sometimes 4, the 2
outer ones smaller and usually reflexed; stamens 8,
sometimes 6; ovary superior with 2-3 styles free or
connate at the base: fr. a small 2- or 3-angled achene
enveloped by the enlarged inner sepals. Summer.
About 18 species in Cent, and W. Asia, Greece, and N.
Afr.

These plants are of spreading habit, with usually
small leaves, attractive with their numerous racemes of

white or rose-colored flowers, which remain unchanged
for a long time, owing to the persistent calyx.

They grow best in well-drained soil and sunny situa-

tions, but do not stand transplanting well when older.

They are well adapted for planting in rockeries or on
rocky slopes and are hardy North. The handsomest
of the species is A. Muschketowii. Propagation is by
seeds sown in spring; the seedlings are liable to rot if

kept too moist, or in damp air. Increased also by
greenwood cuttings under glass in early summer, and
by layers. None of the species is in the American
trade.

A. buxifblia, Jaub. & Spach (Polygonum crispulum, Sims).
Height 1-2 ft., spineless: Ivs. obovate, crenate, dark green, H-l in.

long: racemes short. Transcaucasia, Turkestan. B.M. 1065. A.
frutescens, Koch (A. lanceolata, Meisn.). Height 1-2 ft., spineless:
Ivs. ovate-lanceolate, glaucescent, H-l in. long: racemes loose.

Caucasus, Turkestan, Siberia. L.B.C. 5:489. B.R. 3:254. A.
Muschketowii. Krasan. (A. latifolia, Koehne. Tragopyrum lanceo-
latum var. latifolium, Regel). Erect, 2-3 ft., spineless: Ivs. lanceo-

late, crenate, *-i-2 in. long: fls. white with the anthers and ovary
red, Hi", across in dense racemes. Turkestan. B.M. 7435. Gt.
40:1344. A. spindsa. Linn. Height 1-2 ft., spiny: Ivs. elliptic,

entire, glaucescent. )i-Mm- long: racemes short; sepals usually 4
and stamens 6. S. Russia, Orient, Siberia. ALFRED REHDER.

ATRIPLEX (from a Greek name of orache). Cheno-

podiacex. Herbs with inconspicuous flowers, some of

which are used for forage under the name of salt-

bushes, some for hedges or lawn specimens, and one
as a garden vegetable, and many succulent weeds of

desert regions.
Flowers dioecious or monoecious, in spicate or pani-

culate clusters, sometimes bunched in the axils: Ivs.

usually alternate or some opposite: fr. half or wholly
inclosed by the persistent bractlets. About 125 widely
distributed species, often weeds. A. patula, in many
forms, is a common weedy plant throughout the country.

Atriplex hortensis is a garden vegetable used like

spinach; for culture, see Orach. A. leptocarpa, A.
semibaccata and others have been introduced as sup-
plementary forage plants for arid regions. A. Breweri
is a popular low hedge
plant in southern Cali-

fornia.

A. Garden vegetable
(with ornamental-
Ivd. variety).

hortensis, Linn.
ORACH. SEA PURS-
LANE. Annual: st. her-

baceous, erect : Ivs. has-

tate, cordate, or tri-

angular-oblong, acute,
4-5 in. long, 2}^-3
in. wide; petioles 12-18
lines long: fruiting
bracts 4-8 lines long,
short -pediceled. Var.

atro-sanguinea, Hort.,
is a crimson-lvd. orna-
mental about 4 ft.

high, sometimes grown
with amarantus - like

plants. Old World.
See Orach.

AA. Ornamental shrubs.

B. Shrubs 1-3 feet.

canescens, James. A
pale, densely scurvy
shrub, 1-3 ft. high: Ivs. oblanceolate, entire: fruiting
bractlets with 4 vertical, reticulated wings. July-Sept.
New Mex. to S. Dak. and west to Calif.

Halimus, Linn. Low-spreading shrub with gray fol-

iage, cult, in Calif, for hedges and for seaside planting'
Ivs. 1-1J^ in. long; petioles 3-4 lines long: fls. purplish:

fruiting bracts 1 J^ lines long, 2 lines wide, sessile, reni-

form, obtuse, entire: seed compressed, yellowish.
Medit. region and S. Afr.

435. Atriplex Breweri. Used for

hedges in California. ( X h)
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BB. Shrubs 4-10 feet.

Breweri, S. Wats. Fig. 435. Stout woody shrub, 4^6
ft. : Ivs. ovate-oblong, silvery gray, somewhat rhombic-
cuneate at the base, obtuse and acute at apex, 1-3 in.

long: fls. dioecious, the calyx deeply 4-cleft. At home
in sandy, wind-swept places. S. Calif.

lentiformis, S. Wats. (Obidne lentifdrmis, Torr.).

Diffusely branched, 410 ft., the branches terete, with

rigid often spinescent branchlets: Ivs. oblong-rhombic,
5-^-1 J^ in. long: fl.-clusters small, golden or silvery,
the calyx 5-parted. S.W.U.S. Silvery and tall, grow-
ing as the preceding but standing more cold.

N. TAYLOR, t

436. Atropa Belladonna
or Deadly Nightshade.

(XH)

ATROPA (after Atropos, that one of the three Fates
who cut the thread of life). Solan&cex. BELLADONNA.
A genus of 2 species of Old World herbs of great eco-

nomic importance. Calyx with 5 ovate leafy divisions,

enlarging in fr.; corolla bell-shaped or funnelform. The
purple berries are poisonous. The plant is used in medi-
cine and is the source of atropine and other drugs. Not
in cult, in U. S. except in botanic gardens.

Belladonna, Linn. Fig. 436. Plant erect, branching,
leafy: Ivs. ovate, entire, pointed: fls. single or in pairs,

nodding on lateral peduncles; corolla blue-purple or
often greenish purple. Eu. to India.

N. TAYLOR, f

ATTALfiA (attains, magnificent). Palm&cex, tribe

Cocoinex. A large genus of horticulturally little-known

palms, well worth more attention.

Stems spineless, single, usually ringed, sometimes

lacking: Ivs. usually many in a large erect tuft, pinnate,
the numerous Ifts. rather regularly placed, but at right

angles to the rachis, those above standing erect, those
beneath falling below the rachis; young Ivs. very attrac-

tive but rather stiff in their perfect erectness; petiole
concave above, often very fibrous at the base: fls.

monoecious or polygamo-dioecious, on a branched spadix
inclosed in a rather woody spathe, at least at first,

which appears among the lowest Ivs.
; spadix ultimately

recurving, sessile, bracted, usually yellow : fr. a drupe,
sometimes quite large, frequently fibrous-coated. He-

cause of their slow growth the 20-25 species are not

very favorably known to the dealers. All are natives of

Trop. Amer. See G.C. II. 22:523.
At least two of the species are of economic impor-

tance. A. Cohune is the source of a finer oil than that of

the coconut, and is also used in making an intoxicating

beverage. A . funifera is the source of a fine fiber much
used in the making of brooms, and in rope-making.

Attaleas must be grown in a tropical greenhouse, with
a night temperature not less than 60. They will do best

in a mixture of loam three parts, cow- or horse-manure,
one part, and one part of sand.

Propagation is by seeds, which may be placed 2 inches

deep in a box to be plunged out-of-doors in summer,
covered with moss and watered freely.

A. Trunks becoming tall, or at least not stemless.

B. Bases of the petiole prominently fibrous: old Ivs. persist-
ent in A. funifera: trunks 18-30 ft.

funifera, Mart. PISSABA PALM. COQTJILLA. St.

18-30 ft., 8-13 in. diam., smooth: Ivs. as long as the

caudex, green both sides; petioles with very long hang-
ing fibers; segms. broadly linear-acuminate, in clusters

of 3-5, divaricate, very numerous: drupe 4 in. long.
Brazil.

gomphococca, Mart. St. 20-30 ft. crowned by a

magnificent cluster of large (6-9 ft.) Ivs. : Ifts. very nu-

merous, linear or linear-lanceolate, bright green above,

paler beneath; petiole relatively short, very fibrous at

the base: spathe slender and woody, the spadix reflexed,
but short-stalked and half hidden by the Ivs.: fr.

fibrous-coated. Costa Rica. Intro, by Reasoner Bros,

in 1911.

BB. Bases of the petiole not prominently fibrous:
trunks 50-100 ft.

excelsa, Mart. St. 90-100 ft. high in the wild, 16-20 in.

diam.: Ivs. erect-spreading: pistillate fls. solitary on
the branches of the spadix: drupe oblong-eylindric,
acute at both ends. Brazil. A little-known palm
among the dealers, but not uncommon in fanciers'

collections. Stately in habit and with splendid large Ivs.

Conine, Mart. COHUNE PALM. Fig. 437. St. 50-60
ft. : Ivs. erect, pinnate, the dark green pinnae 30-50 and
18 in. or less long; petiole flat above and rounded below:

drupe broadly ovate, nearly 3 in. long, with a very short

beak. Honduras. Fruit used for soap-making, and

exported from Cent. Amer. for that purpose. Used for

thatching.
AA. Without trunks.

spectabilis, Mart. Stemless, or with a very short cau-

dex: Ivs. 18-21 ft. long, erect or spreading, the lower

segms. 3-4 ft., the upper 12-16 in., y2\n. wide, linear-

acuminate: spathe erect: fr. about as large as a hen's

egg. Brazil. Requires plenty of water, as its home is

on the banks of the Amazon.

amygdaUna, HBK. (A. nudfera, Karsten). Stemless:

Ivs. 15-18 ft. long, crowded, pinnatisect ; segms. 90-100

on each side, ensiform, glabrous above, with hairs along
the outer margins beneath, 2^-2% ft- l nK- about

1^4 in. wide; petiole with rusty scales beneath: spadix
of male fls. about 18 in. long, with a flattened stalk,

inclosed by a thick woody spathe. Brazil.

A. Guichlre is a trade name; "extremely long-leaved." A.

Mdripa, Mart. (A. Mariposa, Hort.). See Maximilians.

N. TAYLOR, t
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.

AUBRIETIA (Claude Aubriet, French natural his-

tory painter of last century). Cruciferx. PURPLE
ROCK-CRESS. Showy perennial more or less evergreen

trailers, excellent for rockwork or edgings.
Allied to Alyssum and Vesicaria: distinguished

chiefly by the outer sepals being saccate at base, the

shorter filaments

toothed, and the
valves of the oblong
or globose silique
convex and not
ribbed: Ivs. entire or

angular-toothed: fls.

in shades of violet

or purple, in few-fld.

bractless racemes:
plant canescent or

tomentose. About a
half - dozen species,

Italy to Persia. The
aubrietias are of

simple cult. Prop, by
seeds, layers or cut-

tings. They make excellent mats
of foliage and bloom.

deltoidea, DC. Fig. 438. Lvs.

oblong -
spatulate, deltoid or

rhomboid, with 1 or 2 teeth on
cither side, grayish, narrowed
into a very short petiole: fls. in

few-fld. lax clusters, the violet

or purple petals twice the length
of the calyx. Grows 2-12 in.

high. Pretty spring and sum-
mer bloomer. Hardy in the N.
Very variable, some of the forms

being named as if of specific
rank. Var. Bougainvfllei, Hort.
dwarf and compact. Var. Campbellii, Hort. Fls. large,

purple: plant large. Var. Eyrei, Hort. Fls. large and
long, deep violet. Var. graeca, Hort. (var. superba).
Dwarf and compact, large-fld. One of the best. Var.

Henderson!!, Hort., probably the same as Campbellii.
Var. Leichtlinii, Hort. Profuse bloomer, pink fls. Var.

olympica, Hort. Fls. large, violet, like var. Eyrei. Var.

violacea, Hort. One of the largest forms. Var. Moore-
ana, Hort. Compact: fls. blue. Var. Perkinsii, Hort.
Fls. deep purple with tiny white eye, the petals rounded:

plant strong, 10 in., making a large mat. Gn. 67, p.
344. Raised by F. Perkins, Stratford-on-Avon. Var.

Moerheimii, Lemoine. Fls. large, rosy pink or mauve,
blooming all summer. Var. purpflrea, Hort. Erect in

habit: fls. large, purple. Var. variegata, Hort. Lvs.

variegated. L. H. B.

AUCUBA (Latinized for Aokiba, its Japanese name).
Cornucese. Ornamental plants grown for their large

evergreen foliage, often handsomely variegated, and
also for the bright scarlet fruits.

Shrubs with stout forked branches: Ivs. opposite,

remotely serrate or nearly entire: fls. dioecious, small;

calyx minute, 4-toothed; petals 4; staminate fls. with 4

stamens, filaments short, with a large disk in the

middle; pistillate with an inferior 1-celled ovary, style
short with an oblique stigma: fr. a 1-seeded berry-like

drupe. Three species in E. Asia extending west to W.
China and E. Himalayas, often considered varieties

of one polymorphous species.
The aucubas are evergreens with large, lustrous,

and often handsomely variegated leaves, small purple
flowers in terminal panicles, elongated in the staminate,
short and rather dense in the pistillate plant and with

bright scarlet oblong berries forming terminal clusters.

Hardy in the southern states about as far north as

Washington, D. C., and in sheltered localities even
farther north; they are well adapted for city gar-

437. Attalea Cohune.

Fls. light violet:

dens as they withstand dust and smoke to a consider-
able degree.

In the northern states, aucubas are grown in cool-
houses those adapted to azaleas are excellent -and

they are kept evergreen by keeping them in a pit dur-

ing winter, or by holding them cool and partially dry
in the house. They will stand five or
six degrees of frost in a pit. From cut-

tings of half-ripened wood, good speci-
men plants may be had in two or three

years. Fruiting plants, with their numer-
ous bright scarlet berries, are exceedingly
attractive, but as the plant is dioecious,
there must be male plants with the
female ones. If grown in pots and under
glass, the plant must be fertilized by
shaking the flowering male plant over
the female, or by applying the pollen
with a camel's-hair pencil. If the male
plant flowers earlier, the pollen may be
collected and kept dry until the female

plant is in flower; it remains effective

for some weeks. In the open, aucuba
grows well in any good, somewhat moist though well-

drained soil, in a half-shaded position. In pots, it will

thrive in a sandy loam with sufficient drainage, and
requires plenty of water during its growing period.
Fruiting plants should not have too large pots.

They are propagated very easily by half-ripened
greenwood cuttings at nearly any time of the year,
under glass, and by seeds sown soon after maturity;
the varieties are sometimes grafted on the common
form in early spring, under glass.

japonica, Thunb. A stout shrub, 4-15 ft.: Ivs.

usually ovate, 3-8 in. long, remotely and coarsely
dentate, obtusely acuminate, shining: petals obtusely
acuminate: berries scarlet, rarely white or yellow,
usually oblong. From Himalayas to Japan. B.M. 5512.
I.H. 11:399. S.I.F. 2:59. F.S. 16:1609. F. 1865:65.
There are a great number of garden forms in culti-

vation, mostly with variegated leaves; the latter are
more often cult, than the green forms. Handsome
variegated forms are: Var. latimaculata, Kirchn.(var.
aiireo-maculata, Dombrain). Lvs. ovate-oblong with a

large irregular yellow blotch in the middle and smaller

yellow dots around it. F.M. 10:527. F.W. 1876:353.
Var. variegata, Dombrain, not Regel (var. macul&la,
Regel, var. picta, Hort., var. punctdta, Hort.). GOLD
DUST TREE. Fig. 439. Lvs. with numerous yellow spots.
The most commonly cult. form. B.M. 1197. F.M.

5:277. R.H. 1866:292. Var. limbata, Bull. Lvs. large,

coarsely dentate, with a greenish yellow margin. Var.

bicolor, Regel. Lvs. with a large yellow blotch in the

middle, ovate to ovate-oblong, remotely dentate. The
following forms have green Ivs.: Var. angustifolia,

Regel (var. salicifolia, Hort.). Lvs. narrowly oblong-
lanceolate. Var. concolor, Regel (var. vlridis, Hort.).
Lvs. ovate - lanceolate

or elliptic -ovate, re-

motely and coarsely
serrate. Gt. 25:859.
Var. dentata, Carr.
(var. macroddnta,
Hort.). Lvs. elliptic,

coarsely and long-den-
tate. Var. macrophylla,
Bull. Lvs. large and
broad, remotely and
slightly dentate. Var.

ovata, Regel. Lvs.

ovate, coarsely sin-

uately dentate, dark

green, lustrous. Var.

pygmsfea, Regel. Low:
Ivs. ovate-oblong, re-

motely and sharply 438. Aubrietia deltoidea. (plant X H)
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dentate, bright green, dull. Differently colored frs.

distinguish the following forms: Var. luteocarpa, Rehd.

(A.luteo-cdrpa, Dombrain) with yellow fr. F.M. 1872:
12. Var. leucocarpa, Matsum. & Nakai, with white
fr. A. crani/Alia, once offered in American trade, is

probably a form of A. japonica. To indicate whether a
certain form is a staminate or a fruit-bearing plant,
mascula or femina (foemina) is often added to the
varietal name.

A. chintnsis, Benth. Lvs. lanceolate to nearly obpvate, entire
or toward the apex sharply dentate, sharply acuminate: petals
finely and long-acuminate; panicle with scattered short and stiff

hairs. China. A. himalAica, Hook. f. & Thorns. (A. japonica var.

himalaica, Dipp. ). Lvs. usually lanceolate to ovate-lanceolate,
entire or dentate, sharply and long-acuminate: panicles densely
hairy; petals long and finely acuminate: fr. orange to scarlet. E.

Himalayas. F.S.12:1271. I.H.6:197. ALFRED REHDER.

AUDIBERT1A (M. Audibert, of Provence). Labiatse.

Including Rambna. Perennial herbs or sub-shrubs,
sometimes grown for bees and in ornamental plantings.
Ten species all from W. U. S. mostly from Calif.,

related to Salvia, but differing in the calyx being more

deeply cleft in front, and in being almost spathaceous:
Ivs. opposite, usually rugose, sage-like: fls. axillary or

terminal, not unlike
those of Salvia offici-

nalis; corolla with

upper lip spreading,
2-lobed or emargi-
nate.

grandiflora, Benth.
St. villous, glandular,
1-3 ft. high: Ivs. woolly beneath; lower
Ive. hastate, obtuse, 3-8 in. long,

coarse; bracts crowded, conspicuous:
fls. 1-1 J^ in. long, red or crimson-pur-
ple, in dense, showy clusters. Calif.

Prized for bees.

incana, Benth. St. woody, tomen-
tose-canescent, leafy: Ivs. spatulate or

obovate, obtuse or retuse, not rugose,

scarcely 1 in. long; bracts obovate, ciliate, purple-
tinged: corolla Hin- long, rarely slightly longer, pale
blue. Wash, to Ariz. B.R. 1469. jj. TAYLOR.

AURfCULA (Primula Auricula, Linn.). Fig. 440. A
European perennial, sending up short scapes, bearing
flowers of many colors. It is one of the most famous of

florists' flowers, but it has never received the attention
in this country that it has in Europe. Our summers are

generally too hot for it. In this country generally
treated as a greenhouse plant; but it is hardy, and in the
Old World is grown largely in frames. See Primula.

Auriculas grow wild in the mountainous districts of

Switzerland, Austria, Syria, and the Caucasus; there-

fore they are generally regarded as alpine plants, but
like many other alpines, they have proved to be excel-

lent subjects for cool greenhouse culture as well as for

rock- or alpine-garden culture. In their native habitats,
some plants are heavily powdered with a fine mealy
substance called "farina, while others are perfectly
destitute of it. Under cultivation, also, they show this

same characteristic. This has caused fanciers to divide
them into two sections; those covered with farina,
called show auriculas, and those destitute of it, termed

alpine auriculas. The show auriculas have received the
most attention at the hands of fanciers. Their flowers

are large, and present more combinations in variety of

color than the alpine section, and since rains mar their

beautiful farina-covered leaves and flowers, they are

by far best adapted to greenhouse culture. Like all

primulas, the flowers are tubular and borne in erect

trusses well above the foliage. Well-grown plants will

produce strong trusses with often as many as twenty
"pips" or individual flowers. Such a number cannot

fully develop, consequently they should be thinned out

and only eight or nine flowers allowed to develop on
each truss. The tube of the flowers of show auriculas is

usually white, with a circle of maroon, violet, plum or
chocolate-color above and a margin of green, gray,
white, or yellow. In what are called "selfs," the circle

of chocolate-maroon, or violet, extends to the edges of

the flowers. They are usually very sweet-scented. Alpine
auriculas are best adapted for growing in the rock- or

alpine-garden since the leaves and flowers are (lest itute of

farina. This section does not exhibit as large a variety
of color in the flowers. The tube of the corolla is usually

yellow or cream-color with a margin of

maroon or purple which shades off toward
the edges. The culture given below is the

same for both sections except that the

alpine section should be planted on the
north side of the rock-garden in October,
where they will flower the following spring.

Auriculas may
be propagated by
seed for general

purposes and for

the production of

new varieties, but
to perpetuate very
choice varieties it

is necessary to

propagate either

by offsets or divi-

sion of the plants.
Seed should be
sown in shallow

pans or 4-inch pots
early in March, so

that the seedlings will be well

developed before very warm
weather sets in. The soil used
in the seed-pans should be very
light and sandy, the surface
should be made smooth, and
the seeds then pressed lightly

into the soil, after which a light covering of sand
should be given, and the pans placed in a temperature
of 60 until they have germinated, which usually takes
from three to four weeks; pans should then be removed
to a light position, shaded from direct sunlight, in a
rather lower temperature, to induce a stocky growth.
As soon as the seedlings are large enough to handle con-

veniently, they should be pricked off into other pans or
shallow boxes containing a mixture of three parts leaf-

mold and one part sifted loam and clean silver-sand.

Watering should be carefully attended to, and every-
thing done to promote active growth, so that, if possible,
the plants may be large enough to require a second
shift into other boxes, similarly prepared, by the end of

June. Auricula seedlings go through the hottest months
much better in boxes than in pots, as they can be kept
more evenly moist. For their summer quarters, a
wooden frame placed on sifted coal-ashes on the north
side of a building or wall, or almost any position in

which they will be sheltered from the sun and still receive

plenty of light, should be given them. The frame should
be provided with sash, which should be kept over the

plants most of the time, giving air in abundance in

favorable weather, and during the warmest weather the
whole frame should be raised by placing a brick under
each corner, so as to allow a good circulaton of air

among the plants. About the second week in Septem-
ber the young plants should be potted, using a compost
of two parts good fibrous loam, one part leaf-mold, and
one part well decayed cow- or sheep-manure, with a
little sand added. The frame should be kept a little

close for a few days after potting, and from this time
care must be taken not to wet the foliage in watering.
The plants may remain in the frame until danger of

freezing, when they should be transferred to a cool

439. Aucuba japonica var. variegata. ( X
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greenhouse for the winter. All decaying leaves should
be carefully removed, and but little water will be

required during the dull winter months. Toward the
end of February the plants will show signs of flowering,
when they should be given a top-dressing of pulverized
sheep-manure and placed in a light, airy position, in a

temperature of 55. The flowering season lasts about
two months, after which the plants should receive

their annual potting. All diseased or decayed roots

should be cut away, and most of the old soil carefully
removed. The propagation of very choice varieties by
offsets or division is best done at this time. The pots
used in potting should be
well drained, and no larger
than will just accommodate
the plants. The soil best

suited is the same as before

recommended. After pot-
ting, they may be placed
in their summer quarters.
Offsets should be inserted

around the edge of 4-inch

pots, using very sandy soil,

and kept in a moist, shaded

position until rooted. By
annually repotting and giv-

ing a little extra care dur-

ing the summer months, a
batch of show auriculas will

return very satisfactory re-

sults, and may be kept in

a good, healthy condition
for several years.

EDWARD J. CANNING.

440. Auricula. ( X H)

AUTUMN COLORS,
PHYSIOLOGY OF. When
the conditions in almost

any locality are favorable
for the rapid growth of plants, the prevailing color of the

vegetation is green. The leaf-green, or chlorophyll, is

a conspicuous part of vegetative organs. Green is

normal, so that one does not regard a green plant as

"colored." It is true that in some species of plants,

chlorophyll is partially or completely veiled by the

presence of other pigments, and in the blossoms it may

E
raetically fail; but in the latter case the life of the
rilliant structures is fleeting, and green is promptly

predominant. "Color" is more or less restricted to

blossoms, to particular species, or to seasons. The great
seasonal change is here the center of interest.

In the autumn the vegetation of the usual temperate
landscape loses gradually its distinctive green, while

striking yellows and reds are substituted. With favor-

able conditions, the climax of this transformation is

such a riot of color as is not seen at any other time. It

is noteworthy that this change is an immediate fore-

runner of leaf-fall and death. The vegetation that is

suddenly cut off by severe frost seldom exhibits true
autumnal colors, but instead the dry brown or black-
ened effects of rapid death, characteristic of any sea-

son. On the other hand, autumn tints of leaves may
appear in the summer, as when limbs of the hard maple
or peach are ringed. This suggests that the produc-
tion of color is susceptible of experimental study. On
the whole, the layman may regard the autumn colors
as a necessity to the wholesome rounding out, and a
fitting terminus, of a season of usefulness. Coloration

is, however, an evidence of fundamental physiological
changes; and it is appropriate to ask regarding the
climatic or other conditions which bring this about, as
well as concerning the nature of these internal changes
which also make for the development of color in the
autumn.
For the most part, the autumn leaf-colors fall into

two groups yellows and reds. These colors are pro-

duced by two groups of pigments essentially different in

chemical and physical properties; yet these pigments
are frequently blended in the same leaf, yielding such

gorgeous effects as may be seen in the sumach.
The yellow pigment (more correctly pigments) of

leaves occurs in the chlorophyll bodies of the cell. It is

present in conjunction with the leaf-green in the

healthy leaf, but not infrequently it seems to increase

in quantity as the chlorophyll disappears. It belongs to

a group of substances often called xanthophylls. These
are carotin-like compounds, that is, related to carotin,
the orange or orange-red pigment of the carrot root.

Carotin-like bodies are widely distributed in plants and
are also responsible for the yellow, orange, and orange-
red colors of a large number of blossoms. These pig-
ments do not occur in solution in the cell-sap, but may
be present either in the healthy chlorophyll bodies

(plastids) or outside of them. In the latter case, they
form crystals, or are in solution in droplets of fatty
oils. Carotin-like compounds are more permanent than

chlorophyll, so that any green plant may exhibit a yel-
lowish color upon the gradual disappearance of the

chlorophyll.
The red pigments of autumn leaves are cell-sap colors,

substances soluble in the aqueous solution constituting

plant juices. They are supposed to be tannoid com-

pounds, and are generally referred to as anthocyanin.
The pigments of red beets and dark grapes are similar

compounds. It is significant that those plants exhibit-

ing conspicuous red coloration in the autumn are

usually those which give some indication of red during
the growing season, as in the possession of red petioles
or twigs; and, more especially, they are those in which
red is more or less conspicuous as the buds open and the
leaves unfold in the spring. The attractive tints of

unfolding hard maple buds are therefore an indication
that the maple has the capacity to develop a coloration
of the cell-sap in the autumn. Some plants develop no
anthocyanin under normal conditions of growth.

It is then evident that the yellow colors of autumn
leaves may be due to both a greater visibility of the

yellow in the chlorophyll body when the chlorophyll
disappears, and also to actual increased development
of carotin-like compounds. The reds and purples in

autumn leaves are a result of the formation or increased
formation of tannoid compounds. The question then
is: What are the conditions which make the autumn
season particularly favorable for the development of
these substances?
Some careful studies have been made that bear

upon this question. It appears that the production of
autumnal reds in many species is related to the sugar-
content, and color may be induced or heightened in the
shoots of many plants by growing them for a time in

strong solutions. Moreover, cold weather has been
found to be generally favorable to the accumulation of

sugar in the tissues. Observation indicates that after a
season favorable for growth, a cold, protracted autumn
results in exquisite autumn coloration. It is certain
that nothing is more disastrous to brilliance of color
than severe early frosts. In addition to enhancing
pigmentation, sugar-content seems to be most impor-
tant as one factor in cold-resistance. It requires a very
light frost in the late summer to kill outright the leaves
and young shoots of many trees, but the same shoots

may be unaffected by an equal degree of cold when the
conditions have been such as to bring about the normal
autumn coloration. g M DUGGAR.

AUTUMN-GARDENING. There is wealth of
material for spring -and summer -gardening; but to
secure good garden effects in autumn requires mostly
other material and a different intellectual conception
of the problem. The common problems of the gardener
in autumn grow out of two facts: First, the frost kills

tender plants sooner than he desires; therefore he tries
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to save vegetables and flowers as long as possible by
protection and by choosing hardy kinds. Second, gar-
dens tend to look unattractive and seedy in September,
because this is nature's time for ripening fruits; there-

fore he desires fresh flowers. The popular demand is for

fresh vegetables as long as possible, color in the garden
right into the teeth of winter, cut-flowers after frost,
home grounds that will be attractive even after a sum-
mer's absence, and a note of welcome to the children
in every school-yard. Also, there are enthusiasts who
wish gardens devoted exclusively to autumn beauties.

Prolonging the vegetable-garden.

The ideal way to prolong the yield of fresh vegetables
in late autumn is by means of greenhouse, hotbeds and
coldframes. In frames, which are the cheapest, it is

441. A good autumn landscape for color effects.

easy to have in November lettuce, spinach and radishes.

The next best plan is to shelter the garden from cutting
winds and frost by a windbreak, e.g., wall, fence, hedge,
natural wood, or group of evergreens. Sheltered gar-
dens often yield fresh vegetables two to six weeks after

adjacent unsheltered gardens have been devastated by
frost. It is also possible to prolong the season by rais-

ing late-growing varieties and by starting the ordinary
kinds later in the year.

Freshening the flower-garden.

Parks and the grounds of wealthy people often rely
chiefly on tender or temporary bedding plants, e.g.,

cannas, dahlias, scarlet sage, gladioli, geraniums and
Pfitzer's torch-lily, for their largest masses of autumn
color. This method gives the greatest show the first

year, but is costly in the long run. Moreover, these

plants are killed by frost, leaving gaps too large to fill.

A grade higher is hardy bedding, which has become
popular since 1900. The favorite plants are long-bloom-
ing shrubs and perennials, e.g., Baby Rambler rose,

garden and tree hydrangeas, Miss Lingard phlox, gail-

lardias, stokesia, Napoleon III pink, double ragged

robin, Veronica longifolia var. subsessilis, Conoclinium
(Eupatorium) caelestinum.

Unfortunately, the flowers of the two preceding lists

do not really freshen the garden, because they are sum-
mer flowers or are being made so by the irresistible

tendency to exploit earlier varieties of everything. As
taste improves, there is a reaction against excessive use
of long-blooming plants, and a desire has arisen for
"season markers." Among the finer plants of this real
autumn sort are Colchicum Parkinsonii, Crocus zonatus,
C. speciosus, C. sativus, Crinum PoweUii, Sternbergia.

lutea, Chrysanthemum uliginosum, gordonia, and the
rarer plants to be mentioned hereafter. They are, how-
ever, plants of the skilled amateur.

For beginners, the favorite hardy autumn flowers
include the following annuals or plants treated as such,
China asters, pansies (sown outdoors about May

10 in latitude of New York City), snapdragons, and
cosmos; bulbs, Colchicum autumnale; perennials,

sneezeweed, Helianthus orgyalis and H. Maximilianii,
and pompon chrysanthemums.

Another way of providing fresh color in autumn is to
make a second or June sowing of favorite annual flowers,

e.g., sweet alyssum, candytuft, love-in-a-mist, common
and pot-marigold, mignonette, nasturtium, phlox,
California poppy, portulaca and zinnia. These usually
fail in September from the April sowing. The June
sowing will carry them beyond a hard frost, except
nasturtium and portulaca.

Flowers after frost.

In early November, after frost had devastated the

gardens in the neighborhood of Philadelphia, the fol-

lowing flowers were in condition at one of the largest
nurseries of perennials. Only those are mentioned that

gave decided masses, not mere dots or remnants of

color: Aconitum columbianum, A. Fischeri, alyssum,
antirrhinum, Aster grandiflorus. A. tataricus, Cimicifuga
simplex, Napoleon III dianthus, Erigeron glabettus,

gaillardias, gladioli, Helianthus Maximilianii, hunne-

mannia, kniphofias, pansies (sown in May), Miss Lin-

gard phlox.
Nearly all the flowers in the two preceding lists are

available for home decoration, although the quality
may not be equal to that of early September. If long-
stemmed, long-lasting flowers are needed in quantity,
the most satisfactory, perhaps, are chrysanthemums,
snapdragons, Miss Lingard phlox, gaillardias. To this

list may be added delphiniums, Baby Rambler rose

and Catananche cserulea.

Gardens based on the dominant color.

It is feasible to make a garden that changes its color

every three or four weeks, based upon the idea that a

garden may well reflect the dominant color in the land-

scape produced by the wild flowers of each season.
Since yellow is the dominant color of autumn (witness
the goldenrods, sunflowers and other composites) such

gardens may be rich in sneezeweed and perennial sun-
flowers (especially Helianthus Maximilianii, H. orgyalis,
and H. multiflorus var. plenus) since these are partic-

ularly appropriate to season and country. The following

yellow flowers of summer may be prolonged into

autumn by seed-picking, cutting back, fertilizing, and

watering: Tufted pansies, snapdragons, Golden Glow
rudbeckia, gaillardia, Iceland and horned poppies,
Anthemis tinctoria and Lepachys columnaris.

Gardens of perennial asters.

The English make an exceedingly showy, yet artistic,

garden based upon what they call "Michaelmas dai-

sies" (asters), of which 137 species and varieties are

catalogued by a single dealer. It consists of a double
border devoted to the early kinds that bloom during
the first three weeks of September; and a separate bor-

der for the October- and November-blooming species.
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The pictorial effect is improved by a definite color

scheme, planting in drifts, and an ingenious system of

training on hidden branches. This type of garden is of

peculiar interest to Americans because the perennial
asters are mostly American wild flowers, and it meets the

general desire to grow a class of flowers which is too

prolific for the ordinary garden. Owing to the notorious

difficulties of identifying species of this genus, Ameri-

cans find it more practicable to import collections than

to assemble species from the wild. The true asters are

generally supplemented by yellow flowers of other

genera (e.g., Chrysopsis) in order to make the early

garden a pink and yellow composition, while the later

garden is devoted to purple, lavender and blue.

Woody plants for autumn bloom.

In larger gardens and on home grounds it is desirable

to secure flowers by using more permanent materials,
as woody plants. Unfortunately, the only tree that

blooms in autumn (gordonia) has to be wrapped dur-

ing winter in the North. The list of vines also is small,

being confined to left-over blooms of trumpet creeper,
Hall's honeysuckle, and panicled clematis.

The autumn-blooming shrubs, however, are excellent.

Unluckily, the showiest of them all, Hydrangea panicu-
lutii var. grandiflora, is commonly used in such ways
as to bring upon American yards the reproach of

gaudine=.s and vulgarity. It looks gross and over-fed

compared with the slender grace of its prototype, H.

paniculata, and its double flowers are artificial compared
with the single ones. True, they last longer and give
more for the money than any other flower of autumn,
but such plants from their irresistible appeal to begin-
ners, are planted in every yard and tend to make home
grounds look too much alike and too common. The
situation is aggravated by inartistic ways of using it,

e.g., hedges from sidewalk to porch, great masses across

the front of the house, borders of curving drives, and
beds in the middle of the lawn. Again, it is pruned
severely to make the largest trusses, which results in

loss of height and dignity, and in top-heavy masses
ill-concealed by supports. A better system of yard-
decoration, is the use of informal shrubbery borders,
since they give year-round interest and greater variety
to yards.
To supplement the ubiquitous double hydrangea, the

following may be recommended, subject to the limita-

tions noted: Abelia chinensis, white, begins blooming
in Georgia in June and is well covered in New England
as late as September 30; Abelia grandiflora, pink, needs
a winter covering of boughs North; Baccharis halimi-

folia, has tufts of showy pappus, like camel's-hair

brushes, that look like white flowers; Buddleia varia-

bili*, pink, is killed to the ground at New York but
recovers and blooms freely; Caryopteris Mastacanthus,
blue, behaves like buddleia; Hamamelis virginiana,

yellow, not showy, but the last shrub to bloom; Hibiscus

syriacus or althaea (only the single white variety here

recommended); Hydrangea paniculata var. tardiva,
which gives a fresh white after the double hydrangea
has begun to assume its metallic colors; roses, hybrid
teas, which are at their best on Long Island in early Sep-
tember; Vitex Agnus-Caslus, lilac, hardy to New York.

A more artistic way of securing color.

Although the popular interest is in flowers, there is a
far more important method of securing color, by
means of trees, shrubs and vines with brilliant autumn
colors in foliage and fruit. This method is more artistic

because more appropriate to the season, more perma-
nent, and cheaper in the end. It is also more American,
because we have more native shrubs than autumn
flowers; because shrubbery is the only class of material

(except water-lilies) in which we enjoy a climatic advan-
tage over England; and because autumnal colors in

America are more brilliant than those in western Europe.

28

For home decoration, cut sprays of multiflora rose, com-
mon barberry, bittersweet, and the like, are longer-stem-
med and last longer than flowers. Those just named
remain attractive all winter, even when shriveled.

Our climate naturally suggests flowers in spring,
attractive foliage in summer, natural colors in autumn,
and in winter the shrubs with brightly colored berries

and twigs. The late season situation can be met by
making 90 per cent of the planting consist of combina-
tions of trees and shrubs with triple or quadruple attrac-
tions of flowers, foliage, autumn colors and fruit, e.g.,

Cornus alba and var. sibirica, C. Amomum, C. florida,
and C. mas; Viburnum cassinoides, V. Lentago, V.

prunifolium, V. Lanlana, V. tomentosum, and V. ameri/

canum; Magnolia stellata, M. Soulangeana, M. glauca,
M. acuminala, and M . tripetala; Berberis vulgaris and
B. Thunbergii; Hegel's privet and the best form of the

Ampor River privet; Morrow's bush honeysuckle;
prairie, multiflora, rugosa, and Wichuraiana roses and
their sturdiest descendants; and the following vines:

Euonymus radicans var. vegelus, trumpet creeper, wis-

taria, bittersweet, and the wild and panicled clematis.

442. An autumn-blooming bulb. Colchicum autumnale.

Color harmony in autumn.

Sentimentalists aver that nature never produces dis-

cordant colors, although the famous poinciana of the

tropics and the nemesias of the garden furnish a com-
bination of magenta and scarlet in the same flower. A
walk through a good arboretum in September will con-
vince the unprejudiced observer that discords exist

in flowers, fruit, and foliage. In practice, nine-tenths of

the troublesome discords are produced by the magenta
group of colors, including the strongest purples, crim-

son, lilac, and crimson-pink. The artistic way to handle
these colors is to isolate them in nooks surrounded by
green, or to put them in deep shade, where they are

purified and softened, instead of allowing them in the

open garden, where full sun makes them too strong and
where they conflict with all other colors, except white and
green. The list of "dangerous colors" includes the
flowers of Japanese anemone, crimson-pink chrysanthe-
mums and China asters (in all of which safer colors

are available), the Anthony Waterer spirea, the sub-
sessile veronica, Lespedeza Sieboldii and Clerodendron

fcetidum. Examples among fruits are Indian currant,

callicarpa, burning-bush, strawberry-bush and several
of the species of euonymus during the period when their

highly colored capsules conflict with their scarlet arils.

The purplish-twigged shrubs, e. g., Cornus alba, C.

Amomum, C. stolonifera, and C. Purpusii (the last a

species commonly but unwittingly distributed as C.

Amomum), constitute an exception, since they are
brilliant only in sunlight, and their color being dis-
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sipated, instead of massed, is less liable to produce
discords.

In foliage, the colors bordering on magenta are so

rare that they may be ignored in planning the home-
grounds, although careful designers always consider
autumnal colors. When discords occur they may be
resolved usually by planting between the discordant
trees or shrubs some plants that retain green foliage
until late autumn. Wine- or claret-colored foliage, like

that of the maple-leaved arrow-wood, or crimson, like

that of Itea virginica, occasionally makes discords with

nearby foliage of yellow or scarlet, but in the case of

such small plants it is usually easier to remove one of

the trouble-makers. The sweet-gum, however, often
makes a large mass of very dark purple, which may
seriously disagree with yellow-foliaged specimens, or
with buildings of yellow or red, especially since it has
come to be used as a street tree. In practice, however,
flowers make less trouble than shrubs, and shrubs than

trees, and discords may
generally be abolished by
moving the smaller plants.
The commonest and great-
est color difficulty in au-
tumn foliage comes from

over-planting the follow-

ing class.

Scarlet foliage in autumn
theoretically may be no
more vivid than other

colors, but it is popularly
regarded as the climax of

all the autumn colors. For

example, persons who give
little thought to plant-
ing for autumn effect buy
the scarlet and Tartarian

maples, the red variety of

silver maple, and ask the

nurserymen for "a sugar
maple that is guaranteed
to turn red." The aroma-

tic, scarlet, smooth, and
staghorn sumachs are

in considerable demand.
And, above all, the Japanese and common barberry are

planted. At the entrance to public parks are often
seen several hundred Japanese barberries planted in a
bed for a blaze of autumn color. If disproportionately
large, such masses of scarlet are perhaps only one

grade higher than tender foliage plants. The brilliant

reds commonly conflict with brick buildings and parti-
colored houses of wood.

Deep red foliage in autumn is quieter, but rich enough.
It is seen in the scarlet, pin, and red oaks, flowering
dogwood, black choke-cherry, wild gooseberry (Ribes

Cynosbali), and several native huckleberries and
roses.

Bronze foliage is seen in most of the plants that

becpme red, for they attain to it from green through
many bronzy colors. But the richest bronzes generally
are associated with thick, lustrous, persistent leaves.

The most highly esteemed, because most costly, are
the broad-leaved evergreens, e.g., the Hinodigiri and
amoena azaleas, mahonias, leucothoes, Pirn's floribunda
and P. japonica, and galax. These assume their bright-
est colors in full sunshine and, at the northern limits

of their cultivation, sometimes suffer a loss of foliage.
In the higher latitudes it is often best to sacrifice color

to hardiness, by sheltering the plants from winter
winds and sunshine, in which case they usually retain

a lively green. A cheaper list, because composed of

semi-evergreen plants, comprises California privet,
Hall's honeysuckle, Wiohuraiana rose, sweet fern, and
bayberry. These color poorly in some localities, but

they are of special value in the latter half of Novem-

443. Hardy chrysanthemum,
one of the best of the autumn-
blooming herbaceous plants.

ber, when the landscape first becomes bare, except for

evergreen and nearly evergreen plants.
Yellow and orange foliage in autumn is midway

between the vivider and the quieter autumn colors, the
former having an exciting, while the latter have a
soothing, effect upon the mind. The yellow and orange
group rises in vividness from pale yellow, through gold
to orange, the three stages being exemplified by larch,
witch-hazel, and persimmon. Here belong the striped
maple, yellow-wood, Kentucky coffee tree, ironwood,
Prunus pennsylvanica and P. serolina, cucumber tree,

large-leaved magnolia, Crat&gus punctala, yellow-root
and sugar maple. The duller yellows merge with the
next group.
Brown and neutral autumn foliage tones down the

most brilliant colors and resolves nature's discords.

Examples are the American and slippery elms, and per-
haps even the brighter red and chestnut oaks.

Green foliage in autumn is even more valuable in

harmonizing colors. It is well expressed in the ever-

greens and nearly evergreen plants. The sudden
devastation of the landscape occasioned by the full of

the leaves (whence the Americanism "fall" as a syno-
nym of autumn) excites fresh interest in all the plants
that remain green. These are of three classes: (1)
The broad-leaved evergreens constitute the most sump-
tuous class of hardy plants, because they often possess
showy flowers or fruits in addition to broader and more
lustrous leaves than the conifers. Of the fifty kinds
that are hardy in the latitude of New York, the follow-

ing have special autumn attractions: Osmanthus Aqui-
folium (flowers), mountain laurel (red twigs), American

holly, climbing euonymus, fire thorn, Cotoneaster buxi-

folia and C. microphylla, partridge berry, and winter-

green. In the South, the following have special attrac-

tions in autumn: English holly, Euonymus japonicus.
ardisia, and nandina, all of which have red fruits, and

pernettyas having fruits of various colors. Unfortu-

nately, no plant of this class much exceeds 15 feet in height
in the northeastern United States, and it is idle to hope
for a 50-foot tree Of this group, such as England possesses
in the holm oak or ilex. (2) The narrow-leaved ever-

greens, or conifers, may lack showy flowers but they
furnish more tall hardy plants than the broad-leaved

evergreens. Their year-round uses are too numerous
for mention here, but their autumnal functions are

four, (a) to harmonize discords; (6) to rest the eye
from color; (c) to furnish contrast, which intensifies

color; (d) to give greater dignity than showy colors pos-
sess. This dignity is due to the year-round beauty,
longer life, and costliness of white and red pine, north-

ern and Carolina hemlock, Nordmann and concolor

fir, white and Douglas spruce, red codar and arborvitse,
as compared with cheap, showy and temporary decidu-

ous trees like willows, poplars, silver maples, and the

like. Even the Vermont sugar-bush which, in October,
is one of the most gorgeous spectacles, presents a finer

appearance in the landscape when skirted by occasional

white pines, which add greatly to the dignity and "paint-
able quality" without obscuring its farm value or pur-

poseful character. (3) The nearly evergreen or half-

evergreen plants may be bare from one to three months,

depending largely on latitude and season. The plants
that remain green until their leaves fall are mostly
natives to western Europe, or to the warmer parts of

China, Japan or Korea, and are usually associated with

a moist and cloudy autumn. European examples are

buckthorn, common privet, sea buckthorn, Ci/lisns

capitatus and C. nigricans, Genista tindoria, G. elata,

G. pilosa and G. germanica. Far-eastern examples are

California privet, matrimony vine, panicled clematis,

Akebia quinata and A. Idbata, Lonice,ra fragranlissima
and L. Standishii, and Euonymus Hamiltonianus
var. semipersistens. American examples are few, and
Lonicera Ledebourii comes from California (climate like

Europe), but the overcup oak and Leucothoe racemosa
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are eastern and southern plants. All these species were

reported as being green at the Arnold Arboretum as

late as November 8. The peculiar value of this class

is as a substitute for broad-leaved evergreens. Unfor-

tunately, the climate of the northeastern United States

is not favorable to broad-leaved evergreens, compared
with the South or Europe, and the lavish use of them
requires a princely income. Consequently, some of

these cheaper plants, e.g., California privet, Hall's

honeysuckle, and Wichuraiana roses, are available

even to the poor, while the whole list is of special
interest to people who have summer homes.

Ornamental fruits of autumn.

The extraordinary beauty of shrubs with brightly
colored berries was first

publicly
and sufficiently

demonstrated in this country by the Arnold Arboretum.

Compared with autumnal colors of foliage, the fruits

present fewer, smaller, and more jewel-like masses.
Amid the bewildering variety one may discern three

groups.
First are the short-lived fruits, which drop soon after

the killing frost, or present an unattractive appearance
owing to decay. Here belong the vast majority of

ornamental fruits, including crab apples, dozens of

hawthorns, Viburnum Lantana, V. alnifolium, V. cas-

sinoides, V . Sieboldii. The chief function of this class is

to suggest the fecundity and variety of nature in

nut iimn, but attractive thorneries have been designed,
and the ornamental fruits of the Rosacese are now used
to connect the battle-scarred remnants of old orchards
with modern ornamental planting, especially boun-
daries.

The second group comprises all the fruits that
remain attractive until Christmas, e.g., the rugosa rose.

The third and most valuable group comprises those
that remain attractive all winter, like the barberries.

This and the second group are classified by color under
Winter Gardening (Vol. VI.)
Most persons are willing to sacrifice some degree of

ornament in order to attract the birds. The following
furnish food in autumn, when it is especially desirable
to attract the migrants to the South: the flowering
dogwood, red osier, and alternate-leaved dogwood,
choke-cherry, black and sweet elder, arrow-wood,
sassafras, kinnikinnick, crab-apple, hawthorn, fire-

thorn, cotoneaster, buffalo berry, tupelo, and moun-
tain ash.

Landscape forestry in autumn.

Private and public woodlands in the East are more
beautiful than a decade ago, in spite of the destruction
of magnificent chestnut trees, and this is true, although
probably to a lesser extent, in other parts of the coun-

try. The sudden spread of the chestnut disease has
brought certain compensations. For example, the

flowering dogwood, which was formerly kept down, has

prospered mightily, making the woods showier both
in May and September; and other vegetation changes
are following.
There is arising a general interest in pleasure woods,

as witness the term "landscape forestry," which was
unknown ten years ago. We are beginning to make
personal use of woods. Judged by English standards,
American woods are too crowded by crooked and
spindling trees for comfort, and the general lack of

evergreens robs them of mystery and charm. Our most
urgent needs, therefore, are thinning, drives, paths, and
the restoration of evergreens, all of which are especially
enjoyable during the autumn and nutting season. Mis-
taken zeal has denuded many woods of undergrowth,
which should quickly be restored along drives and

paths. To glorify the woods on dark autumnal days,
it is well to use masses of witch hazel, the foliage of
which furnishes one of the cheapest and quickest ways
of getting great sheets of sunny color.

Unfortunately the eastern mountains have been
devastated so often by fires and lumbermen that there
is comparatively little variety, the chief masses of color

being furnished by quick, short-lived species, like

poplars, birch and balsam, which are mere weeds com-
pared with the more enduring and valuable oaks and
pines. Our greatest problems are the restoration of

variety and of long-lived species. In such work the
fashionable colonies in the Berkshires ought to take the

lead, since the social season reaches its height at Lenox
in September. The Arnold Arboretum presents one of

the most artistic, and probably the most varied,
autumn landscapes made by man.

WILHELM MILLER.

AVENA (the old Latin name). Graminese. OATS.

Mostly annuals with open panicle and large spikelets.

Spikelets 2-6-fld.; rachilla bearded below the florets;

glumes about equal, large and membranaceous, many-
nerved, usually as long as the spikelet; lemmas indu-

rated, bidentate at apex, bearing a stout twisted awn on
the back (this often straight or wanting in the culti-

vated oat). Species about 50, of the temperate or
cooler regions of the world. Scarcely grown as orna-
mental subjects.

fatua, Linn. WILD OATS. Resembles the cultivated

oat, but differs in having long, brown hairs on the
lemmas: spikelets usually 3-fld.; glumes 1 in. long;
awns of lemmas about an inch long. Dept. Agric., Div.
of Agrost. 20:94. Intro, from Eu., especially on the
Pacific coast, where it is a troublesome weed. In the

latter region the spontaneous growth
is frequently used for hay.

sativa, Linn. CULTIVATED OATS.

Spikelets usually 2-fld.; lemmas
glabrous, awns usually straight or

wanting. See Cyclo. Agric. I.

sterilis, Linn. ANIMATED OATS.
Resembles A . fatua but the spikelets

larger, the glumes about 1% in.;

awns 2-3 in. Occasionally cult, as
a curiosity, the florets when moist-
ened presenting spontaneous move-
ments due to the twisting and un-

twisting of the awns as they absorb
or give off moisture.

A. eZd/iffr=Arrhenatherum elatius.

A. S. HITCHCOCK.
444. Averrhoa

Carambola. ( X H)

AVERRHOA (after Averrhoes, the Arabian physi-
cian). Oxalid&cex. Tropical fruit trees, cultivated in

India and China, and sometimes grown under glass for
ornament.

Leaves alternate, odd-pinnate; Ifts. alternate, ovate-

acuminate, entire, stalked, sensitive: fls. borne on the
naked sts. and branches, minute, fragrant, rose-colored
to reddish purple in axillary or lateral cymes which
are often panicle-like: calvx red; corolla campanulate;
petals 5. See N. Ame'r. Ft 25:57 (1907).

Carambola, Linn. CAKAMBOLA. Fig. 444. Height
15^0 ft.: Ifts. 5-10: fls. rosy purple borne in the lf.-

axils: fr. varying in size from a hen's egg to a large
orange, ovate, acutely 5-angled, yellow, fragrant, the
pulp acid. P.M. 15, p. 231. Rheede, Hort. Ural. 3. pi.

43, 44. Cav. piss. pi. 202. Cult, sparingly in S. Calif.,
and frequent in W. Indies. The half-grown fr. used as

pickles;
the ripe fr. for preserves. There are said to

be two varieties, the sweet and sour, the former being
eaten. Said to produce 3 crops a year. Leaves respond-
ing to the touch.

A. Bittmbi, Linn. CUCUMBER TREE. BILIMBI. Height 20-60 ft.:

Ifts. usually 31 15 pairs: fls. red, in longer clusters than the above
and borne on branchlets from the hard wood: fr. smaller than the
Carambola, cucumber-shaped, smooth, green rind, and acid pulp.
Kxli-n-iivrlyoult.in S. Amer. P.M. 15, p. 231. Rheede. Hort. Mai. 3,
pi. 45:40. Lam. Enoyc. pi. 385.

N. TAYLOR, f
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AVIClJNNIA (from Avicenna, the Latin name of an
illustrious physician of the Orient, 980-1036). Ver-
benacex. BLACK MANGROVE. WHITE MANGROVE.
Trees or shrubs usually growing in mangrove swamps
and on the shores of tropical estuaries, remarkable for

the vertical leafless breathing-stems that rise above the
soil from their long spreading horizontal roots.

Leaves opposite, entire, coriaceous, persistent: fls.

small and inconspicuous in axillary cymes; calyx cup-
shaped, deeply 5-lpbed; corolla bell-shaped, whitish,
4-lobed

;
stamens 4, inserted on the corolla-tube, exserted,

bearing ovate, 2-celled anthers; ovary sessile, 1-celled,

ovate, tapering upward into a slender 2-lobed style, and
containing 4 ovules suspended from a central placenta:
fr. ovate, oblique, opening by the ventral suture and
exposing the expanding embryo, before dropping off;

embryo with broad, fleshy conduplicate cotyledons.
Three species now recognized: A. nitida which reaches
S. Fla. and La., A. officinalis of Polynesia and the E.

Indies, and A. africana of the west coast of Afr. Planted
on the shores of estuaries to prevent washing by tidal

currents, they collect floating debris by means of their
erect breathing-sts., and by this means aid in extending
the shoreline seaward.

nitida, Jacq. BLACK MANGROVE. WHITE MAN-
GROVE. HONEY MANGROVE. SALT-BUSH. A tree,

usually of moderate size but sometimes 60 to 70 ft.

high, with a short trunk, and spreading crooked
branches: inner bark bright orange-red, outer bark
scaly, deciduous, dark reddish brown: young branches
hoary-pubescent, at length glabrous and marked with
interpetiolar lines and conspicuous If.-scars: Ivs. oppo-
site, oblong or lanceolate-elliptical, gradually narrowed
at the base, coriaceous, deep green and glossy above,
whitish or grayish beneath, 2 or 3 in. long and about
1-1 Yi in. broad: fls. inconspicuous, fragrant, borne in
few-fld. spikes on angled canescent peduncles, closely
invested with small bracts; corolla whitish, about J^in.
diam. when expanded, the lobes slightly tomentose
on both surfaces, and the 4 anthers together with the
style protruding from the nearly closed throat: fr.

oblong or elliptic 1-2 in. long and about 1 in. broad.

Mangrove swamps and shores of estuaries, Fla., Miss.,
and Texas; also Trop. Amer. The fls. are very rich in

honey, on which account bee-keepers in certain parts
of Fla. transport their entire apiaries to the coast, along
the Indian River during the season of blooming, which
occurs in June and July. The honey produced is white
and clear, and of excellent flavor, and always com-
mands the highest market-price. The embryo begins
to germinate while the fr. is still on the tree. When it

drops off, the two cotyledons unfold into a miniature
boat, floating on the tide, which distributes the fr.

along the shores of bays and lagoons and carries it to
the outlying keys. Crystals of salt are often deposited
on the Ivs., on which account this species is sometimes
called polo de sal, or salt-bush. \\r_ j} SAPFORD

AVOCADO. (Perska gratissima, Gaertn.). Figs.
445, 446. One of the most highly valued of tropical
fruits. It is commonly grown in Mexico, Central
America, parts of South America, the West Indies,
and Hawaii; to a limited extent in India, Mada-
gascar, Reunion, Madeira, Samoa, Tahiti, Algeria,
Queensland, and other tropical and subtropical
countries. In Florida and California, its cultivation is

conducted commercially. See Persea.
The avocado is considered by most authorities to be

indigenous to Mexico, Central America, and South
America to Peru and Brazil. From the Aztec ahuacatl
has been derived the Spanish adaptation ahuacate or
aguacate, the name in general use in Spanish-speaking
countries. Avocado is an adaptation in use in the
United States and other English-speaking countries;
avocat in the French colonies. Alligator pear is a mis-
leading corruption that should be dropped.

Seedling avocados grow to a height of 50 or 60 feef
when budded the tree is considerably dwarfed. Tin'
leaves are elliptical to oblong-lanceolate, varying from
4 to 8 inches in length, persistent, deep green, the
new growth frequently wine - colored. The tree is

worthy of a place in every dooryard for shade and
ornament. The small, greenish flowers are produced
in great abundance on loose axillary racemes.
The fruit is variable in form, color, and size, as well as

in quality and minor characters. The form ranges
from oblate or spherical to slender pyriform, including
a great variety of shapes, one of the commonest being
broad pyriform. The color may be light or dark green,
purple, crimson, or maroon. The fruit varies from 1

to 6 inches in diameter, and in weight from a few
ounces to three or four pounds. The skin is sometimes
soft and pliable, and no thicker than that of an apple;

445. Avocado tree.

in other forms it is coarsely granular, woody, and

}/% inch thick, in reality almost a shell. Inclosed

by it is a mass of yellowish pulp, of the consistency
of firm butter, and of delicious nutty flavor. The
avocado is unlike most other cultivated fruits in the

fact that it contains a large amount of vegetable oil,

sometimes as much as 18 per cent; hence it can be
considered more as a food than as a dessert. It is

used in numerous ways, the commonest being as a

salad, with the addition of salt, pepper and an acid.

Sometimes it is cut in half, the seed removed, and
the flesh eaten with a spoon, as muskmelons are

eaten, salt or other condiment being added. The

single, spherical or conical seed is frequently as

large as a hen's egg. It is provided with two more
or less distinct coats, which sometimes adhere to the

seed, and in other instances to the flesh.

In recent years the avocado has been given systematic
attention in the United States, both in regard to culti-

vation and varieties. Previous to 1900, propagation
was exclusively by seed, and as the species is variable

when grown in this way, many trees produced inferior
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fruit and commercial cultivation on a sound and

profitable basis was not possible. The choicest varieties .

are now propagated by budding and are grown on a

large scale.

The diverse climatic conditions under which the

avocado is found enable varieties to be obtained which

arc suited to regions with cool climates as well as those

which are strictly tropical. In Mexico the fruit has been

frown for centuries at altitudes of 6,000 or 7,000 feet,

where severe frosts are experienced each winter; varie-

ties from such regions, as opposed to those from hot

and humid lowlands, are suitable for cultivation in

those parts of California and Florida in which slight

frosts are the usual winter occurrence. When mature,
some types will stand temperatures as low as 20 F.

without injury, if in proper condition at the time of the

t'n-e/e; others will not withstand lower than 27 or 28
without serious damage.
The subject of races or types has not been given

systematic attention outside of the United States, and
no attempt at classification has been made, other than
brief descriptions of types found in limited areas in

Mexico and Central America. In California two very
distinct types are grown, commonly referred to as the

Mexican and the Guatemalan; the former (Persea

drymifolia of some botanists) is ordinarily a small fruit,

four to eight ounces in weight, oval or pyriform, and
thin-skinned. It is one of the hardiest types in cultiva-

tion and very productive, as a rule. The Guatemalan

type is characterized by its thick, woody skin, fre-

quently rough or tuberculate on the exterior; the fruits

are medium-sized. It is considered one of the best for

commercial use, as it can be shipped without difficulty.
The type grown in Florida is usually referred to

as the West Indian-South American. It has a skin

sometimes as thick as the Guatemalan, but of softer

texture; some varieties are of large size and attrac-

tive appearance, but the type is rather susceptible to

frost.

The avocado has been subjected to systematic culti-

vation for so brief a period that a large number of

named varieties has not been established. In Florida
the Trapp is the most widely planted and is, in fact,

the standard commercial variety, Pollock occupying the

place of next importance. Several others are grown to a
limited extent, including Family, Rico, Blackman, and
Wester. In California some of the most promising
varieties are Taft, Lyon, Meserve and Murrieta; a num-
ber of others have been disseminated. Several named
varieties have been established in Hawaii.
For commercial cultivation, winter-fruiting varieties

have been found to be the most valuable, since north-
ern markets are almost destitute of fresh fruit during
that season. It is desirable, however, to have a supply,
for local consumption at least, during other seasons of

the year. Fortunately varieties are obtainable which

ripen at widely different times, in California fruit is

in the markets fully ten out of the twelve months,
although the season in Florida, at the present time, is

not so long. A variety running uniformly about a

pound in weight appears to be the most desirable,
and if the fruit is round or oval, it can be more advan-

tageously packed and shipped than if pear-shaped or
"bottle-necked." The skin should be sufficiently thick
and tough to withstand shipment without undue care
in packing, and the seed should be as small as possible.
It is also important that the seed be tight in its cavity,
for in the loose-seeded varieties, the flesh is often seri-

ously damaged by the seed shaking around while the
fruit, is in transit. Flavor and quality must of course be
up to the standard, there being a wide difference among
the varieties in these respects.

Largo seedling trees of the small-fruited Mexican
type sometimes produce as many as 2,000 or 3,000
fruits in a season, while a large-fruited variety may not

produce more than a few dozen. Two or three hundred

fruits may be considered a good crop for a tree of a
medium-sized variety.

In Florida, budded trees are planted in orchard form
20 feet apart; in California the distance is increased to

24 or 25 feet. Seedlings must be given more room, 30
feet at least. A well-drained, sandy loam is the soil

best suited to the avocado, drainage being the most

important requirement. For this reason it is best, where

possible, to select a sloping piece of ground as a site for

the orchard. Heavy soils, such as clay and adobe, will

grow the tree successfully if the drainage is good.

Transplanting is best done in early spring, after

danger of frost is over, but before the tree has started

into new growth. In climates such as those of Cali-

fornia and Florida, the tree is in a semi-dormant state

after the cool weather of winter, and can be moved
with little difficulty. A ball of soil should be taken with

the roots, and the top pruned moderately. In light

soils which cannot be balled, the trees should be trans-

ferred to pots or boxes and allowed to establish them-

selves, after which they may be set out in the orchard

without disturbing the roots. When the budded trees

have been grown in pots, the possibility of injuring the

delicate roots is eliminated.

The cultural requirements of the avocado are similar

to those of the citrous fruits. In dry climates the trees

must be irrigated regularly and frequently, particu-

larly during the first two or three years. For bearing
trees a fertilizer containing 3 per cent nitrogen, 5 per
cent phosphoric acid, and 12 per cent potash has been

recommended, the quantity required each season vary-
ing from three to ten pounds per tree, according to the

character of the soil. This should be applied in several

doses during the growing season. The growth of young
trees is greatly encouraged by organic nitrogen.

Leguminous cover-crops are very desirable, for the
humus they will furnish as well as the nitrogen.

Often there is a tendency, especially in seedlings, to

shoot upward and not spread out; this must be
checked by heading back. All weak or unshapely
growths should be trimmed out, and all wounds made
when pruning should be covered with grafting wax
or paint to prevent the entrance of any fungus into

the wood. It is well to keep the trees headed low to

prevent damage from winds as much as possible; this

also brings the fruit within easy reach for picking.
In regions subject to severe frosts, the trees should

be protected during the first two or three winters
with a shelter of palm leaves, corn stalks, burlap,
or some such material. Where irrigation is practised,
it is well to harden the trees by withholding water in

late fall.

In Florida the avocado is attacked by the wither-tip
fungus (Colletotrichum gleosparioides) ,

which can be
controlled with bordeaux mixture. Two or three scale
insects have been noted on trees in California, but up
to the present time they are not of serious importance,
with the exception of the black scale (Saisselia oless),

which sometimes requires combative measures. The
avocado mealy bug (Pseudococcus nipx) is troublesome
in Hawaii.

For market purposes, the fruit should be graded
according to size, color and form, and carefully packed;
it is essential, if the fruit is to be shipped any distance,
to select varieties having good carrying qualities. Light
wooden crates are used for shipping, containing one
layer of fruits, and provided with good ventilation.
The fruits must be separately wrapped in pieces of

strong paper, and packed closely together to prevent
their shaking about and becoming bruised. If they are
to be shipped long distances, refrigeration is essential,

experiments having shown that the temperature should
be 40 to 45 F. Prolonged storage in temperature
lower than 40 results in decomposition of the flesh.

Seedlings do not usually bear as early as budded
trees, and on account of the variation which they are
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likely to show in productiveness, as well as in form,
size and quality of fruit, they are unsuitable for com-
mercial cultivation. For the home grounds, on account
of their ornamental value, they are worth planting; it

is imperative, however, to select seeds from the most
desirable fruits, of known quality and productiveness.
The avocado is budded on seedlings of the same

species. For nursery purposes the seeds are usually

planted singly in pots or in rows in the open ground.
They may also be planted in flats, and potted off as

soon as they have germinated; as the roots are delicate

and easily injured, however, this is not a desirable

method. A glasshouse is unnecessary, provided the
seeds are planted during warm weather,
but they are usually started under a
lath or slat covering of some kind.
Seeds will not retain their vitality

very long, and should be planted as
fresh as possible. Pots or boxes less

than 4 inches in diameter should not be
used. The soil should be light and
porous, preferably
rich in humus. Most
avocado seeds are
somewhat conical;
they should be
planted with the

pointed end up, leav-

ing the tip projecting
above the surface of

the soil. The pots
should then be
plunged in a frame,
covered with straw
or litter, and kept
continually moist,
but not soggy. Ger-
mination will take

plac.e in two or
three weeks if condi-
tions are favorable. If

planted in the open ground, the seeds should be placed
in rows 3 or 4 feet apart, and 14 inches apart in the

row, covering them with an inch or two of soil. It is

well to cover the ground with a mulch of straw to

prevent evaporation as much as possible.
The avocado is a rapid grower, and young plants

require frequent repotting. It is also a gross feeder, so

that a rich soil should be used. The plants may be
budded either in pots or in the open ground; if in the

former, they must be given very careful attention so as

to keep them growing vigorously, and should be in 6-

or 8-inch pots. They may be budded when '/jj inch in

diameter, or even slightly less.

For avocados, shield budding, essentially the same as

practised with the citrus fruits, is most successful and
advantageous. The amateur may have some trouble

in performing the work successfully, but after a little

experience, few difficulties will be encountered.
The season at which budding is most successful

naturally depends somewhat upon the locality. In

Florida, late autumn and winter budding is favored;
in California, May and June seem to be the best,

although good success is often obtained in the fall; in

Hawaii winter and early spring are preferred. Probably
the work can be done at any season when the bark will

slip readily, but all seasons are not equally advantageous.
Selection of budwood is one of the most important

matters, and one likely to give the novice most trouble.

If the wood is too old or too far advanced, the buds are

almost certain to drop, leaving a "blind" shield; this

may happen even when good budwood is used, if the
stock is not in vigorous condition. The ideal wood is

of recent growth, but hardened up sufficiently so that it

does not snap on bending, and having plump, well-

developed buds.

446. Avocado.

AZALEA

It is essential that the buds be cut large, not less

than 1% inches in length, and thick enough so that a
small quantity of wood will be taken. In budding large
stocks, % inch in diameter, 2 inches is not too long for
the bud, provided the budstick is, as it always should
be, not less than ^g inch in diameter. The budding-
knife must be as keen as a razor, and kept in as

nearly that condition as possible by frequent strop-
ping or whetting the knife after cutting each thirty or

forty buds. The incision in the stock may be made
either in the form of a T or an inverted T, preferably
the latter, which has the recommendation of the most
successful avocado budders. In lifting the bark be
careful not to injure the delicate tissues which lie under
it, and push the bud in very gently. Tie it in firmly
with waxed tape, leaving the eye exposed.

In three to five weeks the bud will have united with
the stock, and the wrap should be loosened; it should
not be entirely removed until the bud has made a growth
of 3 or 4 inches. Force the bud into growth by partly
girdling the stock 3 or 4 inches above it, or by cutting

off the stock about a foot above it. Lop-
ping is difficult, as the wood is brittle and
will frequently break off rather than be

lopped. The stock must be gone over every
week and all adventitious buds rubbed off.

When the bud is 8 or 10 inches high, the
stock may be trimmed off close above it,

and the stump covered with paint or graft-

ing-wax.
Both inarching and grafting are prac-

tised to a limited extent, the latter usually
under glass. Neither of these methods is

so desirable as budding. Cuttings can be

grown if bottom heat is available but trees

produced in this way do not seem to have

;

.' the vigor of budded trees.

Large, unproductive or undesirable seed-

lings should be worked over to a good
variety. This is not difficult to do by
budding; grafting is also possible. Cut the

tree back severely in spring, leaving only the stumps
of the largest branches, 3 or 4 inches in diameter, and

painting the cut ends with white lead. Numerous

sprouts will soon make their appearance; all but three

or four of these on each branch must be rubbed off,

and when these have attained a diameter of % inch

they can be budded in the same manner as seedlings.

It is necessary to loosen the wraps oftener, however,
as the sprouts naturally make a very rapid growl h.

Old trees worked over in this way will often produce
fruit in two years. p. \y. POPENOE.

AZALEA (from Greek azaleas, dry: Linnaeus believed

them to grow in dry locations). Ericdcex. See Rhodo-

dendron.
The genus Azalea seems botanically inseparable from

Rhododendron; there are no characters by which the

two genera can be clearly separated, though if one looks

only at the American species and those generally in

cultivation, the differences seem to be clear enough,
but if one takes into consideration the whole genus,

particularly as it is represented in Asia, where it reaches

its greatest development, one finds many species that

have the characters of these two groups combined in

various ways and render a natural and clear separation

impossible.
Most of the species retain the same specific or varietal

name under Rhododendron, except the following:

A. dtba, Sweet=Rhododendron rosmarinifolium. A. balaamirtx-

fldra, Carr.=R. indicum var. rosiflorura. A. californica, Buckl.

R. occidentale. A. Danielsiana Paxt.=R. indicum var. macran-

thum. A. ledi/dlia, Hook.=R. rosmarinifolium. A. lilhflora,

Poir.=R. rosmarinifolium. A. liitea, Linn.=R. calendulaceum.
A. m6Uii, Blume=R. sinense. A. m6llis, Miq.=R. japonicum.

-

A. mucrondta, Blume=R. rosmarinifolium. A. pdntica, Linn.

R. luteum. A. proctimbens, I,inn.=Loiseleuria procumbcns.
A. punlcea, Sweet=R. rosmarinifolium. A. reticuldta, Koch=
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II. rhombicum. A. KdUisonii, Hort.=R. indicum var. rosiflorum,
A. NiVMWi'i', Mii|.= K. indicum. A. apecidaa, WilId.=R. calcn-

dulaceum. A. squamAta, Lindl.=R. Farrerae.

ALFRED REHDEH.

AZARA (I. X. Azara, a Spanish promoter of science,

especially of botany). Flacourtiaceas. Ornamental
shrubs or small trees grown for their handsome ever-

green foliage and also for their fragrant flowers.

Leaves evergreen, alternate, short-petioled, entire or
serrate, with usually one of the stipules enlarged and
If. -like: fls. small, in axillary peduncled racemes or
clusters, apetalous; sepals 4-5; with glands between
the stamens and the sepals opposite the latter; stamens
numerous, rarely 5; ovary superior, 1-celled, with
numerous ovules; style simple, elongated: fr. a many-
seeded berry. About 20 species in S. Amer., especially
in Chile.

They are handsome evergreen shrubs, with small
or medium-sized foliage, inconspicuous but fragrant
flowers, and therefore called "aromo" in Chile.

They can be grown only in warmer temperate regions;
the hardiest species is A. microphylla. They are some-
times cultivated as greenhouse plants and potted in a
sandy compost of loam and leaf soil. Propagation is by
seeds or by cuttings of mature wood in autumn under
glass with slight bottom heat.

microphylla, Hook. f. From 3-12 ft.: Ivs. obovate,
serrate, or nearly entire, Vry^m.. long, shining, gla-
brous, the stipules similar, but half the size: fls. greenish
in few-fld. clusters; stamens 5: berries orange. Feb
March. Chile. G.C. II. 1:81. Gn. 18, p. 403. Gt. 23,
p. 340. F. 1874, p. 221. Graceful evergreen shrub,
regularly pinnately branched, excellent for covering

walls; the hardiest of all the cult, species; hardy as far
north as Washington, D. C.

Gflliesii, Hook. & Arn. Height 10-15 ft.: Ivs. 2^-3
in. long, broad-ovate, with coarse, spiny teeth, gla-
brous; stipules orbicular, much smaller: fls. in dense,
elliptic, nodding heads, yellow. Feb., March. Chile
B.M. 5178. F.S. 23:2445. G.C. II. 15:401. The
handsomest of all azaras.

A. crasai/Alia, Hort.=A. Gilliesii. A. dentdla, Ruiz. Height 12
ft.: Ivs. obovate or elliptic, crenate-serrate: fls. yellow, in small
corymbs. Chile. B.R. 1788. A. aitmifttia, Ruiz. Height 10-
20 ft.: Ivs. entire: fls. yellow, in oblong heads. Chile. Has a
variegated form.

ALFRED REHDER.

AZOLLA (Greek, to destroy by drying). SaliriniAceas.
A small genus of floating aquatics with small, pinnately
branched sts. and minute fleshy 2-lobed Ivs., producing
2 sorts of spores in globular sporocarps. The plants
multiply rapidly by self-division, and will grow readily
in water containing a little nutriment. The species are
distinguishable only by microscopic examination. In
natural conditions, the plants grow so closely together
and multiply so rapidly as to cover very completely any
quiet water surface. For this reason, they have been
found useful in preventing the propagation of mos-
quitos in Germany and Panama.

caroliniana, Willd. Plant %-l in. long: anchor-like
processes of spores with septa. N. Y. to the Gulf of
Mex.

filiculoides, Lam. Plants 1-2 in. long: anchor-like
processes without septa. Calif, to Chile.

L. M. UNDERWOOD.
R. C. BENEDICT.!
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BABIANA (said to come from Dutch for baboon, be-

cause those animals eat the bulbs). Iridacex. About
fifty cormous plants of South Africa (and one Socotran),
sometimes growp for spring bloom under glass, or in the

open in the South.

Usually less than 1 ft. tall: fls. showy, red or pur-

plish, in a short spike-like cluster or raceme, tubular

at the base, the segms. with claws or narrow bases,
and the limb erect-spreading, in marked colors and

shades, often fragrant; ovary 3-loculed: Ivs. narrow,
hairy, plaited, standing edgewise to the st.

Low plants, of easy culture if treated like freesias or

hyacinths. Three or four corms placed in a 4-inch pot,
in autumn, give attractive bloom in March or later.

Grown only indoors or under frames in the North.
Outdoors in mild climates

they may remain continu-

ously in the ground, al-

though it is better to take

up and replant every year
or. two. Propagation is by
cormels and seeds. They
are showy and useful plants.

Monograph by Baker in

Handbook of the Iridese,
1892.

A. Perianth-limb regular or

nearly so, and wide-

spreading.

stricta, Ker (B. viUbsa
and B. purpiirea, Ker).

Fig. 447. Plant 1 ft. or less

high: Ivs. broad, oblong-
lanceolate or sword-shaped,
barely reaching the spikes:
fls. scattered, showy, usu-

ally red or purple, with a

prominent tube, the segms.
oblong - lanceolate. B. M.
583. 621. Babianas are not
sold under species-names in

this country, but as mixed
varieties. These varieties

are chiefly, if not wholly,
of this species. There are

many forms and colors. Var. angustifolia, Sweet. Lvs.
linear: fls. blue, pinkish inside. B.M. 637. Var. rtbro-

cyanea, Ker. Limb lilac, throat red. B.M. 410 (as

Ixia). Var. sulphurea, Ker. Yellow or whitish. B.M.
1053. Two other long-cult, types are described below.

AA. Perianth-limb distinctly ringent or gaping.

plicata, Ker. Low: Ivs. lanceolate, hairy, usually
overtopping the spikes: fls. lilac or red, long-tubed, the

segms. oblong and unequal; odor pink-like. B.M. 576.

disticha, Ker. Differs from the last in having the

Eerianth-tube
distinctly exserted from the spathe; odor

yacinth-like. B.M. 626.

B. flabellifdlia, Hary. Fls. 2-5, in erect spike, long-tubed, lower
lobes blotched: lys. Min. broad, toothed at apex. B. rlngens, Ker.
6-10 in.: fls. gaping and ringent, scarlet: Ivs. narrow and pointed.
B. sambucina, Ker. 6-10 in. : fls. purplish, with spreading divisions,
elder-scented. B.M. 1019. B. aocotrana, Hook. f. 3-4 in.: fl.

single, the tube very slender, pale blue, 2-lipped: Ivs. narrow-

Babiana stricta. (XX)

lanceolate. Isl. of Socotra. B.M. 6585.
L. H. B.

BABY'S BREATH: Gypsopkila; also Galium and Androstephium.

BACCAUREA (Greek, bacca, berry, and aureus, gol-
den, from the yellow fruit). Euphorbiacex. Trees, rarely

cult., some with edible fr.: Ivs. large, alternate, simple:
infl. racemose; calyx imbricate; petals absent; 2 ovules
in each of the 2-5 cells. About 50 species in the Old
World tropics: related to Antidesma. B. bracteata,
Muell. Arg. (Pierardia diilcis, Wall.), is mentioned as
once intro. to England. Malaya. Seed of B. Motley-
ana, Muell. Arg., of Malaya where the fr. is used, has
been intro. by the U. S. Dept. Agric.

J. B. S. NORTON.

BACCHARIS (bakkharis, an ancient Greek name
for different shrubs). Compdsitx. GROUNDSEL TREK.
Ornamental plants, chiefly grown for the showy white

pappus of the fruit; some species also for their ever-

green foliage.

Shrubby or suffruticose: Ivs. alternate, usually ser-

rate, glabrous, deciduous or evergreen: heads of fls.

small, white or yellowish, dioecious, in panicles or

corymbs; involucre with many imbricate scales; recep-
tacle flat, naked; pistillate fls. with filiform corolla:

achenes compressed, ribbed, with pappus. More than
250 species in Amer., chiefly in S. Amer.

Baccharis Mlimifolia and B. salicina are hardy
North, while the evergreen species are more tender.

They grow in almost any well-drained soil in a sunny

position, and are well adapted for dry and rocky slopes,

and valuable for seashore planting. Propagation is by
seeds, or by cuttings under glass.

halimifolia, Linn. Shrub, 3-12 ft.: branches angular:
Ivs. cuneate, oblong or obovate, coarsely toothed, the

uppermost entire, glabrous, 1-2 in. long: fls. in large

panicles: pappus white, about }^in. long. Sept. Sea-

coast, from New England southward. Gng. 7:113.-

The hardiest species; in fr. resembling a shrub with

abundant snow-white fls.

B. glomerulifttira, Pers. Allied to B. halimifolia: heads axillary,

solitary or clustered, sessile or nearly so: pappus somewhat shorter.

N. C. to Fla. B. patagdnica, Hook. & Arn. Low evergreen shrub:

Ivs. M-Hin. long: heads mostly axillary. Patagonia. B. pilularii,

DC. Height 6 ft.; evergreen: Ivs. 1 in. long: heads in racemose pani-
cles. Pacific coast. B. salicina, Torr. & Gray (B. salicifolia, Xutt.).

Allied to B. halimifolia. Lvs. narrow-oblong, or linear-lanceolate.

Colo, to W. Texas. ALFRED REHDER.
BACHELOR'S BUTTONS: Centaurea Cyanus, Gomphrena olo-

bosa, Ranunculus acris and Ageratum conyzoides.

BACKHOUSIA (James Backhouse, botanical trav-

eler). Myrtacex. Evergreen greenhouse plants, bloom-

ing in spring.
Shrubs or trees, with opposite Ivs. and blossoms in

cymes or umbels: calyx-tube turbinate, or broadly

campanulate, adhering to base of ovary, with 4 persist-

ent segms.; petals 4, short; stamens many; ovary 2

celled, bearing a filiform style: fr. a caps., more or less

inclosed in calyx, indehiscent or separating into 2 parts.

Five species in Austral. Requires the general treat-

ment of myrtaceous coolhouse plants. Prop, by harden-

ing cuttings under glass.

myrtifolia, Hook. & Harv. Large slender-branched

shrub, or small tree: Ivs. ovate-acuminate, stiff, pel-

lucid-punctate: fls. white, in pedunculate corymbs, the

younger ones partly concealed by the petaloid bracts

petals small, round-ovate, concave, acute; calyx hairy.

Queensland and New S. Wales. B.M. 4133.
L. H. B.

BACTRIS (Greek, baklron, cane; the young stems

used for walking-sticks). Pabnacex, tribe Bactrblex.

Usually low palms, very rarely entirely spiiiclc-ss.

Stems solitary or fasciculate, ringed, spiny or smooth,

sprouting from the roots: Ivs. terminal or scattering,

(440)
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equally or unequally pinnatisect, glabrous or pubes-

cent; segms. sparse or aggregated, or more or less

imperfectly connate, forming a bifid blade, acute or

rarely obtuse at the apex, the ciliate margins recurved

at the base; petiole
short or long; sheath long, spiny:

spadices sessile or pedunculate, perforating the lf.-

sheaths; spathes 2, the lower short, open at the apex,

the upper coriaceous or woody, exceeding the spadix,

or fusiform, ventrally dehiscent, smooth, bristly or

spiny; bracts persistent:
fls. small or medium, pale yel-

low 'or greenish: fr. small, green, ovoid or globose.

Species 90. Trop. Amer. G.C. II. 22:595.

These are ornamental palms, but little grown on

account of the spines. The fruits of B. major are used

extensively in South America for food.

The cultivation of bactris is easy if it is grown in a

warmhouse, with a range of temperature from 60 to

al given plenty of water. Frequent syringing is

advisable. It thrives best in a mixture of loam, two

parts; leaf-mold, one part; well-rotted cow-manure,
one part. The young plants are very decorative, but in

age most of the species become spindly.

Propagation i.s by suckers which grow freely; rarely

by seeds, which are hard to get.

A. Spines yellow, tipped black.

pallidispina, Mart. (B. flanspina, Hort.). St. 10-18

ft. high, 1-2 in. diam., the internodes spiny: Ivs.

showv, 5-9 ft. long, equally interruptedly pinnatisect;

petiole 4-6 ft., brown-scaly, thickly covered with very

long (%-2i4 in.), black-tipped yellow spines, either

solitary or in groups of 2-4; segms. linear-lanceolate,

caudate-acuminate, prickly on the margins, the basal

ones 2-8 in. long, 1> in. wide, the upper, 12xlJ4 in.:

fr. 34 times exceeding the persistent calyx, about
1 1A in- long. Brazil.

AA. Spines black.

B. Lf.-segms. acute at both ends.

major, Jacq. BEACH PALM. St. 9-15 ft. high, 1-1^
in. diam., armed with rows of black spines 2 in. long:

petiole armed with very long black, terete spines; Ivs.

4-6 ft. long, equally pinnatisect nearly to the rachis;
sheath and rachis spiny and white or brown tomentose

;

segms. linear, acute at both ends, 25-^35 on each side,

1-nerved, 8-12 in. long, M-Hui. wide, glabrous on
both sides, densely setose, with black hairs along the

margin.: frs. about the size of an apricot, edible. Brazil.

minor, Jacq. Fig. 448. A tall, slender-stemmed

palm, often 40 ft. in height, armed with many dark-
colored spines: Ivs. roundish in outline, about 3 ft.

long and composed of numerous narrow, sharp-pointed
Ifts. that are spiny on the veins beneath: spathe axil-

lary, solitary, spreading, very spiny; corolla in both
sexes gamopetalous: fr. rotund, purplish black. A
rare but showy palm grown sometimes in tropics.

BB. Lf.-segms. acute at tip.

Gasipaes, HBK. (Guilielma specipsa, Mart.). St.

about 60 ft. high, single or cespitose, with rings of subu-

late-compressed black spines, 1 in. long, the rings about
as far apart as the diam. of the st. : Ivs. 6 ft. long, curv-

ing; segms. dark green above, pale green below, very
numerous, approximate, 1J^ ft. long, 1}^ in. wide,
linear-lanceolate, long-acuminate, bristly or minutely
prickly along the margins: fr. orange or reddish, nearly
2 in. long, ovoid. Lower Amazon.

horrida, Oerst. Cespitose sts. 6-8 ft. high, 8-9 in.

diam., very spiny, sheathed for most of its length with
bases of dead Ivs.; spines 3-4 in. long, 4-sided, whitish

tomentose, at length glabrous: Ivs. 2^-3 ft. long;
sheath 8 in., brown-tomentose

; petiole la ft., densely
spiny, subtetragonal, densely brown-tomentose be-

neath; segms. 7 in. long, J^in. wide, lanceolate, rigid,

glaucous. Unlike all the above in having a hairy but
not spiny spathe. Nicaragua.

B. aurantiaca, Hort., is a "pinnate palm from Mex.. dwarf and

spiny but beautiful." The name is unknown in botanical literature.

B. caryot&ftilia, Mart., from Brazil, with wedge-shaped 3-lobed

pinnae, has been catalogued; also B. utilis, Benth. & Hook. (Gui-
lielma utilis, (Erst.), from Costa Rica, with spiny petioles and

young Ivs. jj. TAYLOR, f

BACULARIA (Latin, baculum, a small walking-stick).

Palmacex, tribe Arecex. Two or three small palms,

completely spineless. By some, included in Linospadix.
Stems very thin, either solitary or in bunches, which

are prominently ringed : Ivs. usually numerous, terminal,

unequally pinnate, and with relatively short petioles;
Ifts. coriaceous, usually alternate, from 4-6 pairs, strap-

shaped, and with incised or much-laciniated apices,

attached by a broad, almost decurrent base; nerves

prominent, numerous on older Ifts., on small ones soli-

tary: spathes in pairs; spadix consisting of a long spike-

like cluster, as long as or longer than the Ivs.; fls. in

3's, a female with 2 males in each cluster on the green

spadix: fr. small, obovate or ovoid, green, from ^-^ in.

448. Bactris minor.

long. The genus is confined to temperate and tropical
Austral. G.C. II. 22:595.

For general culture, see Areca, to which they are
allied. The only species known in cultivation seem to-

do better in a temperate rather than a tropical house,
but shifting will probably be found advantageous. One-
of the smallest palms in cultivation, B. monostachya
is very popular, particularly in England.

monostachya, F. Muell. (Areca monostachya, Mart.
Kenlia monostachya, F. Muell.). WALKING-STICK
PALM. Trunk 6-12 ft. high, scarcely 1 in. thick: Ivs.

IJ^ 4 ft. long; the sheath broad, coriaceous, about
6 in. long, produced into 2 stipular lobes; segms. very
irregular, acuminate, very variable in breadth and dis-

tance, adnate to the rachis, or tapering at the base, the

longest about 1 ft. long: infl. very long, often exceeding
the Ivs.

;
stamens usually 10: fr. ovoid, about Hin- thick.

Queensland, New S. Wales. B.M. 6644.

minor, F. Muell. Sts. several from the same rhizome,
2-5 ft. high, about J^in. thick: Ivs. about 3% ft. long,
with from 12-14 Ifts. : spadix about as long as the Ivs. or
a little shorter, scarcely -i^in. thick; stamens 12; seed
about yim. diam. Queensland. A delicate palm, not
so well known as the preceding, but attractive.

N. TAYLOR, t
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BAERIA (after the Russian zoologist, Karl Ernst von
Baer). Compdsilse. Small plants, one of which is some-
times grown as a garden annual.

Heads usually many-fld., radiate, the rays 5-15; bracts

of the involucre as many as rays;

pappus often wanting. Twenty
species of Californian annuals

(or one or two perennial species),
with numerous showy, inch-wide

yellow fls. in early summer.

gracilis, Gray (Burrielia grdci-

lis, DC.). Easily distinguished
from Actinolepsis coronaria by
its hairy sts. and foliage and
undivided

lys.
: plant much

branched: height 4^12 in.: Ivs.

opposite, connate, linear-lanceo-

late: fls. solitary, on slender

terminal peduncles; involucre

leafier than in Actinolepsis coro-

naria, the scales longer, downy,
in 2 series; rays 8-12. B.M.
3758. This is likely to be cult,

as Lasthenia californica, which,
however, is not hairy and has much longer Ivs.

B. chrysdstoma, Fisch. & Mey. Lvs. narrowly linear, 1 line

or less wide: fls. larger than in B. gracilis, the heads 3-4 lines

s 3-4 lines long: habit more erect. B. carandria=high; ligules I

Actinolepsis coronaria. N. TAYLOR, t

BAHIA (probably from the port of Bahia, or

San Salvador, South America). Compdsitse. A little-

known group of herbaceous perennials or some-
times subshrubs grown for their yellow flowers and
canescent leaves.

Leaves mostly opposite, rarely alternate, the

rather small . pedunculate heads

terminating the branches; invo-

lucre hemispheric or obovate;

receptacle mostly flat: achenes

narrow, 4-sided; pappus of sev-

eral scarious scales. There are 12

species, all American. They thrive

on borders of light and well-

drained soil, and may be increased

by seeds or by division in spring.

lanata, DC. One to 2 ft. high, slender: Ivs. pinnately
cleft or divided into 3-7 linear or linear-lanceolate lobes:

rays mostly 8-9, oblong, showy: achenes glabrous or mi-

nutely hairy. Calif. B.R. 1167 (as Eriophyllum). Per-

haps not hardy in the N. E. Summer. N. TAYLOR.

BAIKLEA (Wm. B. Baikie, African traveler).

Leguminbsse. Great-flowered Trop. African trees of 2

species, one of which has been cult,

in Eu. Trees unarmed: Ivs. abruptly
pinnate, coriaceous: fls. few in each

raceme, not papilionaceous; petals 5,
much exceeding the turbinate calyx,

broadly oblanceolate or obovate, long-
clawed

;
stamens 10. B. inslgnis, Benth.,

is an erect evergreen, to 40 ft., with
short-lined fls. 10 in. across, snow-white
with lower petal or Up lemon-yellow.
Upper Guinea. Said to be the largest
flower in the Leguminosse.

BALAKA (the Fijian vernacular

name). Palmacese, tribe Arecese. Palms,
differing, if at all, from Ptychosperma,
to which they are with equal propriety
referred, in having the seed not sulcate,
and in the half-rhomboid segms. of the

Ivs.; and from Drymophteus in the

450. Pod of gar- form of the If. and the caducous spathes.
den balsam. Species 2. Fiji Isls.

449. Balaka Seemannii.

Seemannii, Becc. (Ptychosperma Seemannii, H.
Wendl.). BALAKA. Fig. 449. Caudex slender, 8-12 ft!

high, straight, ringed, about 1 in. diam.: Ivs. pinnatisect,
4 ft. long; segms. erose-dentate at the apex, alternate,

9 on each side, semi-rhom-
boid, obliquely truncate, the

upper margin longer, cuspi-
date at the apex, the terminal
one deeply bifid. Growing
as underwood in dense for-

ests. Fiji. Sts. used for

spears by natives, because of

their strength and straight-
ness. Fig. 449 is adapted from See-
man's Flora Vitiensis. N. TAYLOR.!
BALLOON VINE: Cardiospermum.

BALM (Melissa officinalis, Linn.).
Labialse. LEMON BALM and BEE BALM.
Sweet herb, the Ivs. being used for

seasoning, particularly in liquors, and
also in medicine. It has a lemon-like
flavor. It is a hardy perennial from

S. Eu. The plant grows 1-2 ft. high, somewhat
hairy, loosely branched, with ovate-petipled, some-
times cordate, Ivs. and yellowish or whitish fls. in

loose axillary clusters. Thrives in any warm posi-

tion, and is easy to grow. Prop, by seeds; also by
division. Becoming wild in E. U. S.

BALSAM, ImpAtiens Balsdmina, Linn. (Balsdm-
ina hortensis, DC. Balsdmina Impaliens, Hort. 7m-

patiens cocclnea, Sims, B.M. 1256). Balsaminaceg.
An erect, much-branched, half-succulent annual,

long ago introduced from India, and now widely
cultivated for its showy flowers.

Plant !K-2Ji ft.: Ivs. lanceo-

late, toothed, the lower ones being

mostly in pairs: fls. clustered in

the axils of the Ivs., on very short

stalks; sepals and petals similarly
colored and not easily distin-

guished, oneof the sepals (of which

there seem to be 3) long-spurred;

petals apparently 3, but 2 of them

probably represent 2 united petals,

thus making 5; stamens 5. The pod, shown in Figs.

450 and 451, is explosive. It has 5 carpels and very
thin partitions, and seeds borne on axile placenta.
When the caps, are ripe, a pinch or concussion will cause

the valves to separate and contract, the seeds being

thrown with considerable force. The balsam has varied

immensely in the doubling, size and color of its fls. and

in the stature of the plant. It was known to Gerarde

in 1596. The balsam is sometimes called "lady slip-

per," although this name is properly confined to

Cypripedium, and used for Calceolaria.

Practically all the garden balsams are now double or

semi-double. The full-double

forms are known as the camellia-

flowered varieties. Fig. 452. In
well-selected stock, the greater

Eart
of the flowers from any

atch of seedlings should come
very double. The colors range
from white to dark blood-red,

yellowish and spotted. Balsams
are of very easy culture. They
are tender, and should be started

in thumb-pots or boxes indoors,
or in the open when danger of

frost is past. The seeds are

large, and germinate quickly.
The plants prefer a rich, sandy
loam, and must not suffer for

moisture Transplanting, and
451. Explosion of

balsam pod.
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452. Camellia-flowered balsam. (XI)

pinching-in the strong shoots, tend to make the plants
dwarf and compact; two or three transplantings are

often made. It is well to remove the first flower-buds,

especially if the

plants are not thor-

oughly established.

Better results are

secured when only
a few main branches
are allowed to grow,
all the secondary
and weak ones be-

ing pinched out.

Sometimes they are

pruned to a single

stem, and if much
room is given very
large blooms are

secured. The lower
leaves may be re-

moved if they ob-
scure the flowers.

Well-grown bushy plants should stand 2 feet apart
each way, and the tall kinds will reach a height of

2 to 2J^ feet. Good bloom is impossible if plants are

crowded. For this reason, balsams do well in rows on
the border of a garden where they may have room.

Seed of the finest double strains is expensive, but infe-

rior or common seed gives little satisfaction. Plants

started early in May should give flowers in July, and
should bloom until frost. A full-grown plant is shown
in Fig. 453. At present, balsams are grown chiefly as

flower-garden plants; but some years ago the flowers

were largely used as "groundwork" in florists' designs,

particularly the double white varieties. The flowers

were wired to toothpicks, and were then thrust into the

moss that formed the body of the design. L. H. B.

BALSAMOCITRUS (Latin, balsamum, balsam, and
citrus). Ruldcex, tribe Citrex. Trees; usually spiny,

suggested as stocks for citrous fruits; as yet scarcely
known in this country.

Fruits hard-shelled and persistent: Ivs. trifoliolate, or

rarely simple: fls. 4-5-parted; stamens 10-20; ovary
8-9-celled; ovules numerous in each cell; seeds large,

smooth; hypocotyl very short, the cotyledons remaining
near or just above the surface of the ground. The first

453. The garden balsam.

foliage Ivs. are opposite, lanceolate or ovate. Three
species are known, all occurring in Trop. Afr. B.
Dawei is the type species.
The subgenus Afrsegle (Latin, Africa and gle)

differs from Balsamocitrus proper in having more than
twice as many (usually 4 times as many) stamens as

petals and in having a larger, more deeply lobed disk.
B. paniculata is the type of this subgenus.

Dawei, Stapf. Fig. 454. A large tree, 50-60 ft. or

more in height: first few foliage Ivs. on young plants

simple but next succeeding ones 3-foliolate; lateral Ifts.

three-fifths to three-fourths as long as the terminal 1ft.,

having a cylindrical petiolule ^-J^in. long; terminal

1ft. with a much shorter petiolule, Y~Y^- long, but

usually borne on a section of the rachis Yt-\Yi in- long,

jointed both at the insertion of the lateral Ifts. and also

where the petiolule of the terminal 1ft. is inserted (such

imperfectly pinnate Ivs. are not uncommon in some

pinnate-lvd. plants but are rare in trifoliolate species) :

fls. 5-merous with 10 free stamens (twice as many as

the petals): frs. globose or oval, 4-6 in. diam., with a

very thick, hard woody rind and 8 oval cells surrounded

by the more or less fibrous mesocarp tissue; cells con-

tain numerous seeds imbedded in amber-colored, fra-

grant gum. The ripe frs. drop off the pedicel, leaving a

hole through the shell where they were attached. The
seeds are large, Yz-% x &-/^in -> smooth, and germi-
nate with a

very short hy-
pocotyl, often

bringing the

cotyledons to
the surface of

the ground or

just above it.

Oceurringinthe
Budongo forest

east of Lake
Albert Nyanza
in Uganda, E.
Cent. Afr., at
an altitude of

2,000-3,000 ft.

The seed-
lings grow very
rapidly. Exper-
iments indicate

that this IS a 454 . Fruit of Balsamocitrus Dawei. ( X K)
very promising
stock on which to graft the bael fruit (gle Marmelos),
which it is difficult to grow on its own roots. 111.

Journ. Linn. Soc. Bot. 37, pi. 22.

paniculata, Swingle (Citrus paniculata, Schum.
Mgle Bdrteri, Hook. f. l/imbnia Warntckii, Engler).
Fig. 455. A handsome tree, 20-45 ft. high and much
branched: Ivs. on old trees trifoliolate, the lateral Ifts.

about two-thirds as long as the terminal one and nar-
rowed into a slender petiolule J^-^in. long; terminal
1ft. has a long slender petiolule /--%in. long but there
seems to be no articulation where it joins the lamina as

in case of B. Dawei; spines are said to be solitary, from
1^1 in. long but are wanting on fruiting branches:
fls. usually 4-merous, sometimes 5-merous; stamens
13-20, normally 4 times as many as the petals; ovary
8- or 9-celled; disk large, lobed: frs. spherical or obo-

void, 3-5 in. diam., with a thick woody rind, green
until maturity, then taking on a gray color; cells of
fr. contain numerous smooth seeds; germination un-
known. Commonly planted in the villages of Nigeria
and the Gold Coast in Trop. W. Afr. This species has
not yet been intro. into cult., but it is to be hoped that
seeds will be secured from Afr. to permit its being tested
as a stock for citrous frs. 111. Hooker, Ic. 37, pi. 2285.
Bull. Soc. Bot. Fr. v. 58, Mem. 8d., pi. 1-2.

gabonensis, Swingle. A little-known tree or shrub:
Ivs. narrowly lanceolate, simple, with short petioles:

vigorous young trees, when they have reached a height
of 8 or 10ft., begin to show trifoliolate Ivs. with relatively
small lateral Ifts. from one-third to one-half as long as
the terminal 1ft. and like it acute at both ends; terminal
1ft. sessile : fls. unknown : fr. nearly globular, slightly pear-
shaped, with a thick woody rind. The natives remove
the contents through an opening at the stem end and use
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the empty fr. as a powder-flask. Native to the M'fan or

Pahouin country in N. French Congo and S. Kamerun
where the fr. is known to the French residents as

"poire a poudre" (powder-flask). This species grows
very rapidly under greenhouse conditions. It has been

grafted successfully on the tabog (Chxtospermum
glutinosa), a related tree native to the Philippines, and

may prove of value as a stock for citrous fruits on ac-

count of its vigor and healthiness. 111. Bull. Soc.

Bot. Fr. v. 58, Mem. 8d, pi. 3, and Fig. B., p. 235.

WALTER T. SWINGLE.

BALSAMORRHIZA (Greek, balsamroot). Comp6sitx.
Low perennials with thick, deep, resinous, frequently
tuberous roots, tufts of radical Ivs., and large yellow
fls. :

lys. usually long-petiolate, when cauline usually

opposite, mostly radical: scapes few-lvd. or naked;
fls. usually solitary. The root was an aboriginal food,
when the rind was peeled. About 10 species, mostly
from Cent, and W. N. Amer.

Hodkeri, Nutt. Canescent: height 4-12 in.: Ivs.

lanceolate, 1-2-pinnately parted: fls. solitary, on naked

scapes. Intro. 1881 by E. Gillett, but scarcely known to

horticulturists. Useful in dry situations.

N. TAYLOR.

455. Balsamocitrus paniculate. ( X H)

BAMBOO. Various perennial ornamental grasses

embracing the genera and species of the tribe Bambii-

sex, order Graminese, cultivated for the surpassing
beauty of their foliage and habit; some of them are

hardy even in parts of the northern states, but they
are warm-country plants.

Usually large, sometimes tree-like
; woody, rarely

herbaceous or climbing plants, of wide geographical
range. The species are irregularly distributed through-
out the tropical zone, a few occurring in subtropical
and temperate zones, attaining their maximum devel-

opment in the monsoon regions of Asia. About twenty-
three genera, only two being common to both hemis-

pheres. Something more than 200 species are recog-
nized, of which upwards of 160 occur in Asia, about
seventy in America, and five in Africa. They extend
from sea-level to altitudes of more than 10,000 feet in

the Himalayas and 15,000 feet in the Andes, and under
the most favorable conditions some species may attain
a height of 100 to 120 feet, with a diameter of culm
of 8 to 12 inches.

An attempt to enumerate the numerous and varied
economic uses of the giant-grasses would greatly over-
reach the field of this article; but as objects of grace
and beauty in the garden, conservatory, and under

special conditions of landscape, bamboos are matchless.
Not only are they adapted to sections favored with a

gentle'climate, but it is possible to grow certain species
where the cold of winter may reach zero Fahrenheit,
or even occasional depressions of greater severity.
Bamboos delight in a deep, rich loam, and generously

respond to good treatment. A warm, slightly shady
nook, protected from the prevailing cold winds of win-

ter, and in which moist but well-drained soil is plenti-

ful, is an ideal location. A top-dressing of manure and
leaves is not only beneficial in winter, by preventing the
frost from penetrating the ground too deeply, but it

also preserves the moisture that is so essential to the
welfare of the plants during the growing season. Some
species produce rampant subterranean stems, and spread
rapidly when once established. These should not be

planted for ornamental purposes, but only those form-

ing tufts or clumps. It is best to plant each group of but
a single species, and to restrict the wide-spreading sorts

to isolated positions. The most effective results to be
obtained by planting bamboos are secured on gentle
banks above clear water, and against a background of

the deepest green. In such situations the graceful
stems and dainty branches, bending with their wealth
of soft green leaves, and the careless lines of symmetry
of each individual, lend a bold contrast of the richest

beauty. Ordinarily it will require two or three years

thoroughly to establish a clump of bamboos in the

open air, and, until this is accomplished, the vigor,
hardiness and beauty that characterize some noble
kinds will be lacking. During the first few years, a new
plantation should receive generous protection in locali-

ties in which the winters are trying, and even with this

precaution it is likely the plants will suffer to some
extent in cold weather. Planted out in conservatories

or confined in tubs or large pots, the bamboos present

many admirable qualities, and, as decorative plants,
several species offer many inducements to their culti-

vation, especially as they may be grown and used
out-of-doors in the summer and cheaply wintered in a
coolhouse.

Propagation is best effected by careful division of the

clumps before the annual growth has started. The
difficulty of procuring seeds in some instances is very

great; indeed, the fruiting of a number of species has
never been observed. Some species flower annually,
but the majority reach this stage only at intervals of

indefinite and frequently widely separated periods. In

some species the flowers appear on leafy branches; in

others the leaves fall from the culms before the flowers

appear, or the inflorescence is produced on leafless,

radical stems. Fructification does not exhaust the

vitality of some species; but others, on the other hand,

perish even to the portions underground, leaving their

places to be filled by their seedling offspring. Owing
largely to the difficulty in obtaining flowering speci-

mens, the systematic arrangement or nomenclature of

the bamboos is in a sad plight. As it is sometimes even

impossible to determine accurately the genus without

flowers, the correct positions of some forms are not

known.
Four sub-tribes of Bambusese are accepted by Hackel,

namely: Arundinariex. Stamens 3: palea 2-keeled:

fr. with the seed grown fast to the seed-wall. To this

belong Arundinaria and Phyllostachys. Eubambusese

Stamens 6: fr. with the seed fused to a delicate seed-

wall. Bambusa is the only garden genus. Dendrocala-

mese. Stamens 6 (rarely more): palea 2-keeled: fr. a

nut or berry. Here belongs Dendrocalamus. Melo-

canne*. Characters of the last, but palea not keeled.

Melocanna is an example, an extra-tropical genus,

probably not in cult, in the U. S.

The genera Arundinaria, Phyllostachys, Bambusa
and Dendrocalamus contain the most important species

in cultivation. Roughly, the species of Arundinaria may
be separated from Phyllostachys by the persistent

sheaths and cylindrical stems. In Phyllostachys the

sheaths are early deciduous, and the internodes, at
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least those above the base, are flattened on one side.

Generally, Arundinaria and Bambusa cannot be sepa-
rated by horticultural characters, and Dendrocalamus
is hardly separable except by its great size. It is proba-
ble that many of the forms now classed as species of

Bambusa will eventually be found to belong to other

genera, especially to Arundinaria. Extended informa-

tion regarding the Bambuseae may be found in the

following publications: Munrp's Monograph, in Trans-

actions of the Linna>an Society, Vol. XXVI (1868);

Hackel, in Die Naturlichen Pflanzenfamilien, Vol. II,

part 2, p. 89 (1887), English Translation by Lamson-
Scribner & Southworth, as The True Grasses, New
York, 1890; papers by Bean in Gardeners' Chronicle

111,15:167, et seq. (1894); Freeman-Mitford, The
Bamboo Garden, 1896, New York, The Macmillan

Company, pp. 224; A. & C. Riviere, Les Bambous,
Paris, 1879; Gamble, The Bambusese of British India,
Calcutta and London, 1896; Houzeau, Le Bambou,
Mons., 1906; Fairchild, Japanese Bamboos, 1903;
Franceschi, Bamboos in California, Santa Barbara,
1908. Among the hardiest of the bamboos are the fol-

lowing: Phyllostachys Henonis, P. nigra, P. viridi-glau-
i-i'xniix; Arundinaria macrosperma, A. japonica, A.
nitida; Bambusa palmata, B. tessellata and B. pygmsea.
The list of descriptions contains the important kinds

of bamboos in cultivation in America, and following the

classified descriptions will be found a list of species,

showing those that are more or less rare in gardens, but

procurable from time to time through horticultural

catalogues or prominent growers. An attempt has been
made to separate the hardier forms of bamboos from
the tenderer kinds by the character of the venation of
the leaves, a distinction that has been enthusiastically
entertained by Freeman-Mitford in his most estimable

work, a book that has done much to create a popular
appreciation of bamboos, and also to clear up the com-
plete confusion into which the trade names have fallen.

Bamboos have slowly but persistently increased in

popular esteem, especially in the southern and Pacific

siatps, where they have proved their great beauty and
usefulness as garden ornamentals. A new impetus has
been given the cultivation of these plants by the dis-

semination of suitable species and varieties, and by the
introduction of new and desirable kinds by commercial
horticulturists and the U. S. Department of Agriculture.

In the following taxonomy, A.= Arundinaria; B.=
Bambusa; D. = Dendrocalamus; P. = Phyllostachys;
T.=Thamnocalamus, which is here considered a sub-

genus of Arundinaria. No Japanese native names are

indicated, although bamboos are sometimes offered
under such names. The prevailing tendency is to dis-
card vernacular names, when unassociated with the
Latin binomials, as they breed hopeless confusion.
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457. Arundinaria nitida. ( ::
'

6. A. pumila, Mitford (B. pumila, Hort.). Height
1-2 ft.: sts. very slender, purplish, white-waxy below
the nodes: Ivs. 4-5 in. long, %in. or less wide, minutely
pubescent, bright green. Much rarer than B. Veitchii,

dwarfer, the sts. merely purplish, the Ivs. shorter and
narrower. The Ivs. are a
darker green than in A.

humilis, shorter, narrower,
and taper less gradually;
nodes less well denned, but

having a waxy bloom; in-

ternodes about 2 }^ in . long.

7. A. humilis, Mitford

(A. Fdrtunei var. viridis,

Hort.). Height 2-3 ft.:

branches in 2's and 3's,

long in proportion to the
sts.: Ivs. 4-6 in. long, the

largest about J^in. wide,

pale green : internodes 2-5
in. long. Japan. A rare
and pretty plant, liable to
confusion with A. pumila,
but the sts. lack the waxy
bloom of that species.

DD. Plants taller than in D,

usually in excess of 3 ft.

E. Sts. hollow, cylindrical,
or nearly so.

F. Culms purple, or

purplish.

8. A. nitida, Mitford.

Fig. 457. Height &-10ft.:
sts. slender, seldom exceeding a lead-pencil in thickness,

black-purple in color: Ivs. 2-3 in. long, J^in. wide,
shining green above, pale beneath; sheaths purplish, the

ligule without hairs. China. M. 73. G.C. III. 18:179;
24 : 21 1 . Gn. 49, p. 388. One of the daintiest and most
attractive of the arundinarias, and exceptionally hardy.
Some shade is desirable, as the Ivs. are often injured by
strong sun. Easily distinguished from A. Veitchii and
A. pumila by the deeper color of the sts., which are
almost black.

9. B. fastu&sa, Latour-Marliac. Height 15-20 ft.:

culms marked with purple-brown: the internodes with
aii unusually large cavity: branches numerous, erect,

giving a columnar outline to each St.: sheaths shaded
with purple: Ivs. 5-7 in. long, an inch or less wide, bright

green above, glaucous beneath. Japan.

FF. Culms green or golden,

a. Species native.

10. A. macrosperma, Michx. LARGE CANE. Height
15-25 ft., with numerous, short, divergent branches:
Ivs. 4-8 in. or more long, %-l% in. broad, smoothish
or pubescent; sheaths very persistent: sts. erect, rigid,

simple or sparingly branched the first year, becoming
dense and leafy the second, afterwards fruiting at in-

definite periods, and soon after decaying. Chiefly along
river banks, Va. and Ky. southward. Forming cane-

brakes, sometimes of great size and density. This and
the next are the only bamboos native to the U. 8.

Sometimes cult, as an ornamental.

11. A. tecta, Muhl. (A. macrosperma var. suffruti-

cosa, Munro). SMALL CANE. SWITCH CANE. SCUTCH
CANE. Height 2-12 ft.: sts. slender: Ivs. 3-6 in. long,
4-12 lines wide, roughish ; sheath bearded at the throat.

Swamps and moist soil, Md. and S. Ind. southward.
A form, perhaps specifically distinct, which may be
known as var. decidua, common in \V. N. C., has the

peculiarity of dropping its Ivs. every autumn, and pass-
ing the winter in a leafless state. The foliage of this

deciduous cane turns yellow in autumn, drops, and in

early spring the culms resume their verdure.

GO. Species not native to the U. S.

H. Branches borne singly in the axils.

12. A. japdnica, Sieb. & Zucc. (B. Metake, Sieb.)
Fig. 458. Height 5-10 ft. : Ivs. 4-8 in. or more in length^
1-2 in. wide, smooth and shining on the upper surface,
below whitened and finely pubescent; sheaths conspicu-
ous. Japan. M. 1. G.C. III. 15:239; 18:185. The
commonest of the hardy bamboos, and readily dis-

tinguished from other tall-growing kinds of arundinarias
by the large, broad Ivs. and by the broad, persistent
sheaths which almost permanently enwrap the canea.
From A. Simpnii it differs by the bud being a simple
flattish scale, instead of a complex scaly one, and also by
the less amount of waxy bloom on the sts. Particularly
recommended for cities.

HH. Branches borne in dense, semi-verticillate clusters.

13. A. Simonii, A. & C. Riviere (B. Slmonii, Carr. B.

viridi-slriata, Hort. A. and B. NariKira, Hort.). Height
10-20 ft.: Ivs. 6-10 in. or more in length, usually lc<-

than an inch wide, sometimes striped with white,
tapering to a long, fine point ;

mid-vein glaucous on one
side toward the apex, green on the other. Himalayas,
China and Japan. G.C. III. 15:301; 18:181. A" sil-

ver-variegated form is sometimes known as B. Maxi-
mowlczii, Hort., and B. plicata, Hort. B.M. 7146.
One of the tallest of the arundinarias. Very late in

starting into growth. It flowers quite frequently, and
does not die down entirely after blooming, as some
kinds do. Resistent to drought, hardy and ultimately
very vigorous and handsome.

14. A. Hindsii, Munro (B.erecta, Hort.). Height 6-10
ft. : culms straight, the branches appearing as if whorled :

Ivs. upright at first, varying in length up to 9 in., and
about %in. wide; the veins conspicuously tessellated:

internodes 3-7 in. long, waxy-white; sheaths with a
few hairs, long persistent. Japan. The erect habit of

458. Arundinaria japonica. (x ';)
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growth is very pronounced, and it spreads with marked

rapidity.

BE. Sts. either solid or quadrangular.

15 B. quadrangularis, Fenzi. Sts. square, especially

in older plants, 20-30 ft, tall: Ivs. deep green, serrate,

6-7 in. long, about 1 in. wide, the tessellation minute.

China and Japan. A wide-spreading species, when

established, and one possessing considerable hardiness.

New growth is produced mostly in late summer and

autumn.

16. A. mann&rea, Franceschi (B. marmorea, Mit-

ford). Height 3-5 ft.: sts. slender, cylindrical, without

a cavity: sheaths purple, marbled with gray: nodes

unusually prominent, purple, with the under side bright

green: intornodes short, usually 1-2 in. long: Ivs. 3-5

in. long, about Vim. wide, abruptly and sharply pointed
at the apex. Japan. In cult, for several years in

Calif.

cc. Foliage variegated.

D. Plants low, usually 1-3 ft. in height.

17. A. F6rtunei, A. & C. Riviere (B. Forlunei, Van

Houtte, and var. variegdta, Hort.). Fig. 459. Height
1-3 ft.: Ivs. 4-5 in. long, Yy- 3Ain. wide, beautifully

striped with white. Japan. F.S. 15:1535. Sometimes

loses its Ivs. in severe winters, but quickly recovers in

spring. The internodes are rarely more than an inch

long. Var. aurea, Hort., with yellow variegation, is A.

auricoma. Var. vlridis, Hort. =A. humilis. An old

favorite. Rhizomes very active, requiring consider-

able space.

18. A. auricoma, Mitford (.4. and B. Forlunei var.

aurea, Hort,). Height 2-3 ft.: Ivs. 4-6 in. long, about

an inch wide, brilliantly variegated with yellow, vel-

vety pubescent on the lower surface, serrate, with the

teeth more pronounced on one side: sts. purple: nodes

3-5 in. apart. Japan. An exceedingly beautiful and
meritorious ornamental of striking character.

19. B. angustifdlia, Mitford (B. Vilmorinii, Hort.).

Height about 1 ft. : sts. slender, purplish or light green,
with prominent nodes: Ivs. 2-4 in. long, about Mm -

wide, serrate, frequently variegated with white. Japan.
A dainty species, soon forming attractive clumps.

DD. Plants taller than in D, usually in excess of 3 ft. (See
also under No. 13 for A. Simonii.)

20. A. chrysantha, Mitford (B. chrysdntha, Hort.).

Height 3-5 ft.: Ivs. 5-7 in. long, 1 in. or less wide,

nearly smooth, more or less variegated with yellow.

Japan. Not so brilliantly colored as A. auricoma, from
which it may be readily distinguished by the prominent
ribs and absence of the soft velvety pubescence from
the lower surface of the Ivs.

AA. Internodes flattened on one side: sheaths early
deciduous.

B. Sts. black or brown.

21. P. nigra, Munro (B. n\gra, Lodd.). BLACK
BAMBOO. Height 10-20 ft. : sts. green at first, but chang-
ing to black the second year: nodes conspicuous, the

upper rim nearly black, the lower edged with white:

Ivs. very thin, 2-6 in. long, 6-10 lines broad. China and

Japan. M. 142, and frontispiece. G.C. III. 15:369;
18: 185. R.B. 23, p. 268. B.M. 7994. One of the most

popular of the bamboos, markedly hardy and distinct.

Var. punctata, Hort., has yellowish sts. spotted with
brownish black.

22. P. violescens, A. & C. Riviere (B. vioUscens,

Carr.). Height 10-20 ft.: sts. violet, almost black the

first few months, changing the second year to a dingy
yellow or brown: Ivs. variable in size, 2-6 in. long, Yy-
\\A in. wide, the larger Ivs. borne on young shoots or
lower branches; they are

sharply
serrate, and have a

well-defined purplish petiole. China and Japan.

DB. Sts. striped with yellow and green.

23. P. Castilldnis, Hort. (B. Castilldnis, Hort.).

Height 10-20 ft. or more: sts. zigzag, striped golden

yellow and green, the colors alternating at the nodes:

Ivs. sparingly striped with yellowish white, variable in

size, usually 3-6 in. long, &-1 *A in. wide, serrate, the

teeth being especially prominent on one edge: If.-sheaths

topped by a whorl of dark brown or purple hairs. Japan.
Both beautiful and uncommon.

BBB. Sts. green, yellow, or yellowish.

c. Plants tall, i.e., more than 5 ft. high.

D. The internodes very short at the base of the culms.

24. P. aftrea, A. & C. Riviere (B. aurea, Hort.). Height
10-15 ft.: sts. yellowish, often brilliant in color, the

internodes at the base remarkably short: Ivs. narrowed

from near the base to the apex, minutely and regularly

serrate on only one border, usually 2-4 in. long and

%in. wide, but variable, light green, glaucous beneath;

sheaths deciduous, marked with purple. China and

Japan. Gn. 8:206. A.F. 5:41. Easily recognized by
the very short nodes at the base of the culms.

DD. The internodes at the base of the culms not congested.

E. Outline of sts. not conspicuously zigzag.

25. P.mitis, A. & C. Riviere (B. mitis, Hort., not

Poir.). Height 20 or more ft., and said to attain 60 ft.

in its native

soil: sts. deep
green at first,

eventually yel-
low : internodes

at the base not

conspicuously
short : Ivs. vari-

able, usually 2-4 in.

long and %in. wide,

light green, serrate on

only one border;
sheaths deciduous,
marked with purple.
China and Japan. Gn.
17:44. Readily dis-

tinguished from P.

aurea by the long inter-

nodes at the base of

the culms.

26. P. Quflioi, A. &
C. Riviere (B. Qullioi,
Hort. B. Mazelii,
Hort.). Height 20 or
more ft., and under
favorable conditions up

to 70 ft. : sts. arched, green or yellowish, bearing unusu-

ally long branches: Ivs. remarkably large and broad,
the largest 8 in. long, 1% in. wide, conspicuously serrate

on one edge, dark green, often spotted with brown,
very glaucous beneath: If.-sheaths pinkish brown,
deeply mottled with purple spots. China and Japan.
Rare and unusually attractive.

27. P. Henonis, Mitford (B. Hendnis, Hort.).

Height 10-15 ft.: sts. arched, bright green, eventually
yellowish, the surface slightly roughened: sheaths yel-

low-brown, early deciduous: Ivs. 2-3 in. long, a little

under J^in. broad, narrowed below the middle to the

base, long-attenuate at the apex, bright green; lf.-

sheaths often purplish, the ligule fringed with purple
hairs: internodes 5-6 in. long near the base and middle
of the culm, grooved with a double furrow. Japan.
Wonderfully graceful and eminently hardy.

EK. Outline of sts. conspicuously zigzag.

28. P. viridi-glaucescens, A. & C. Riviere (B. viridi-

glaucescens, Carr.). Height 20 or more ft., and under
favorable conditions up to 60 ft.: sts. zigzag, arched.

r
459. Arundinaria Fortune!,
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460 . Phyilostachys
ruscifolia.

bright green at first, fading as they ripen to a dingy
yellow: sheaths early deciduous, the ligule extended
into fringed auricles: Ivs. 3-4 in. long, about J^in. wide
or a little more, bright green above, whitened below.

China and Japan. Gn. 7:279. G.C. III. 15:433;
18:183. Frequent in cult, and very hardy.

29. P. bambusoides,
Sieb. & Zucc. Height
6-10 ft. : sts. slender, zig-

zag, green at first, event-

ually yellowish : sheaths

purplish, early deciduous:
branches in 3's, the long-
est in the middle, little

longer than the internodes:
Ivs. variable, &
in. long, 1 in.

or less wide, ser-

rate, the teeth

especially sharp
on one edge,
bright green,

pale beneath.
China and
Japan. Gamble, Bamb. Brit. Ind. 27, t.

27. The true plant very rare in cult.

cc. Plants low, 1-8 ft. high.

30. P. ruscifdlia, Hort. Kew (P.
Kumasdca, Mitford. P. Kumasdca,
Munro. B. ruscifdlia, Sieb. B. vimina-

lis, Hort.). Fig. 460. Height 1-3 ft.:

sts. zigzag, dark to pale green: sheaths

purple, much fringed: branches very
short, not more than 1 or 2 in. long, in

3's and 4's: Ivs. 2-3 in. long, about 1

in. wide, ovate in outline. Japan. G.C. III. 15:369;
18:189. The sts. are almost solid, the tube being ex-

ceedingly small. Dwarfest species of Phyilostachys.

SECTION II. Venation essentially striate, i.e., the veins

running in parallel lines from the base to the apex,
cross veins obsolete or obscure, but usually with a
number of interposed pellucid dots. (Embraces
the less hardy types of bamboos, 31-41.)

A. Sts. hollow, not spiny.

B. Lvs. averaging not more than S in. long.

31. A. n6bilis, Mitford. Height 15-25 ft.: Ivs. 2-3
in. long, usually less than J^in. wide, bright green,
borne on short, purple petioles, striate-veined: sts.

yellow-green, with purple-brown nodes. Probably a
native of China. A large and graceful species intro.

into Calif, by Franceschi in 1896. One of the hardiest
of the arundinarias with striated Ivs.

32. A. debilis, Thwaites. Height probably 5-10 ft.:

sts. clustered, much branched, the nodes 2-6 in. apart,
yellowish: Ivs. 1-3 in. long, J^in. or less wide, striate-

veined. High mts. of Ceylon and the Philippines.

Gamble, Bamb. Brit. Ind. 7, t. 6. Intro, in Calif, and
offered in 1910 by the Montarioso Nursery. The char-
acter of the venation would seem to imply only
moderate hardiness.

BB. Lvs. averaging not more than 6 in. long.

33. A. Ffilconeri, Benth. (T. Fdlconeri, Hook. f.

B. gracilis, Hort., not Wall.). Height 10-15 ft.: sts.

slender, bright green when young, yellow when old,
the internodes sometimes white-waxy: Ivs. thin, 3-4
in. long, about V6m. wide, striate-veined. Himalayas.
Gamble, Bamb. Brit. Ind. 20, t. 18. B.M. 7947 Not
very hardy. The If.-sheaths are smooth, cut short at
the top, without a fringe, and with an elongated ligule;

while A . falcata has very downy If.-sheaths, fringed with

long hairs at the intersection with the If. The serra-

tions of the If.-edges are more pronounced in A.
Falconeri, especially on one side.

34. A. falcata, Xees (B. falcata, Hort.). Height 10-
20 ft.: Ivs. 4-6 in. long, about >^in. wide, light green,
striate-veined: sts. slender, not exceeding J^in. diam.,
covered with a bluish white-waxy coating when young,
eventually yellow-green: sheaths downy, ciliate at the

ligule. Himalayas. Gamble, Bamb. Brit. Ind. 12, t.

11 and 12. A great many plants cult, under this name
are really A. Falconeri, a species with smooth sheaths
and fringeless ligules. Requires a mild climate.

BBB. Lvs. averaging more than 6 in. long.

c. Culms 15-25 ft. tall, reddi-sh brown
at maturity.

35. A. Hookeriana, Munro. Height
15-25 ft.: culms glaucous green when
young, turning reddish brown with age:
nodes prominent, with a bluish ring: Ivs.

6-10 in. long, J/-l /^ 'n - wide, the venation
striate. Himalayas. Gamble, Bamb. Brit. Ind. 17, t.

15. The tallest and largest species of arundinaria in

cult. Intro, in Calif, by Franceschi. Not very hardy.

cc. Culms taller; giant species: sts. green or yellowish.

36. B. vulgaris, Schrad. FEATHERY BAMBOO. Height
20-80 ft.: sts. bright green, 4 in. diam., or more,

straight at first, eventually much arched by the weight
of the dense foliage: branches numerous, striate: Ivs.

usually 6-10 in. long, 8-15 lines wide, rough on and
near the margins and on the lower surface. India.

G.C. III. 25:390. Gamble, Bamb. Brit. Ind. 44, t. 49.

Var. aftreo-variegata, Hort., GOLDEN BAMBOO, has

canes of a rich golden yellow color, penciled with green.

Will stand but slight frost.

37. D. Hamiltonii, Nees & Arn. Height up to 80 ft. :

sts. 4-7 in. diam., much branched above, pubescent
with white hairs when young: internodes 12-20 in.

long: Ivs. variable, sometimes 15 in. long, 2J-6 in. wide,

finely serrate; midrib narrow, with 6-17 nerves on

either side, the nervules chiefly of pellucid glands.

Himalayas. Gamble, Bamb. Brit. Ind. 85, t. 74.

The lower branches usually seated on woody knobs.

Promises to become an important member of the tall

bamboos in S. Calif.

38. D. latifld-

rus, Munro.
Height 60-70
ft. : sts. erect

and remarkably
straight, 4-5 in.

diam., with a

large cavity: Ivs.

7-10 in. long,
1-2 in. broad,
long-acuminate,
deep green,
borne on short

petioles; midrib

prominent, with
about 9 nerves
either side, the trans-

verse nervules lacking
or obscure. Formosa,
Burma, Cochin China.

Gamble, Bamb. Brit.

Ind. 131, t. 117.

Munro, Trans. Linn.

Soc. 26:152, t. 6.

Considered one of the
best of the giant bam-
boos in S. Calif.

39. D. membrana-
C6US, Munro. Height 4^1. Bambusa arundinacea.

60-70 ft.: sts. white- (XH)
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powdery when young, smooth and bright green when
older, 1-5 in. diam.: nodes prominent: internodes &-20
in. long: sheaths with waved, hairy auricles: Ivs. 5-10
in. long, M-^in. wide, deep green above, pale beneath,

slightly hispid. Burma, India. Gamble, Bamb. Brit.

Ind. 81, t. 71. Requires a warm, protected situation

to attain full development. Intro, into Calif, in 1895

by Franceschi.

AA. Sis. either solid or spiny.

40. B. arundinacea, Retz. Fig. 461. A majestic .

species, often attaining a height of more than 40-60 ft. :

sts. produced in dense clumps, at first green and shining,

zigzag in outline, eventually straight and golden in

color: branches, especially the lower, more or less spiny:
Ivs. 4-8 in. long, J^in. or a little more wide, nearly gla-

brous; sheaths persistent : fls. produced at long intervals,
and after perfecting seeds, the plants die. India.

Gamble, Bamb. Brit. Ind. 51, t. 48.

41. D. strictus, Nees. Called MALE BAMBOO, on
account of the solid character of the culms. Height
20-50 ft.: sts. 1-3 in. diam., solid or nearly so, glau-
cous green when young, yellowish when mature: nodes
swollen: internodes 10-15 in.: branches long and slen-

der, leafy: Ivs. 4-10 in. long, up to \% in. wide, soft-

hairy, at least when young, narrowed from near the
base to the tip, the apex usually twisted; midrib promi-
nent, with 3-6 nerves on either side, the nervules

chiefly of interposed pellucid glands. India, Burma.
Gamble, Bamb. Brit. Ind. 78, t. 68 and 69.

B. affrtstis, Poir. India, Cochin China. Adv. by Yokohoma Nurs.
Co. B. Alph6nse Kiirri, Hort. A variegated form of B. nana, Roxbg.
Young sts. striped with white and pink, older sts. yellow with broad
green stripes. Tender. A. dnceps, Mi tford. Similar to A. nitida,
but mature sts. yellow-green or brown, and If.-sheaths fringed with
white hairs. Native of the Himalayas, at elevations between 9,000-
10,000 ft. "B. argentea. Grows 25-35 ft. high; the dense masses of
beautiful green foliage, glaucous underneath, and the hundreds of
Blender culms growing close together, the exterior ones bending over
to all sides, combine to make this bamboo indescribably beautiful."
H. Nehrling, Fla. "B. argentea var. vittdta, the variegated bamboo
or the blue bamboo of gardens, the taiho-chiku of the Japanese,
who have grown this from time immemorial in pots, is one of the
most satisfactory in Fla.; it attains the size of B. argentea, but its

Ivs. are still more blue on the under side and altogether smaller
and more delicate; they are striped and edged with white." Nehr-
ling. A. aristdta. Gamble. Sts. 5 ft., purplish brown: Ivs. 4 in.

long, H>n. or less wide, narrowed to an acute apex, venation tessel-
late. Himalayas, where it thrives at elevations of 11,000 ft. B.
aitreo-stridta, Hegel. Japan. P. Boryana, Hort. By some authori-
ties considered to be a form of P. nigra, but the culms are of a dull

yellow color when mature, splashed here and there with purple-
brown blotches, and the branches are much longer in proportion to
the culms. China and Japan. P. flexudsa, A. & C. Riviere. Culms
&-10 ft., dull greenish yellow when mature: Ivs. similar to those of
P. viridi-glaucescens: ligules of the culm-sheaths without auricles.
A comparatively small and compact ornamental. China. A. fdliis-

varifyatis, Hort., is presumably A. Fortunei, the commonest low-
growing, variegated arundinaria. "B. grdcilis. This most beautiful
small species used to be grown in gardens under the name of A.
falcata: the Ivs. are very small, arranged in a distichous way on
both sides of the twigs; they have a fine emerald-green color: sts.

thin and slender, the whole plant not growing taller than 10-12 ft."

Nehrling. P. heterocycla, Carr. A curious plant, the lower inter-
nodes of which are obliquely and alternately arranged like the
scales of a tortoise, and for this reason called the "tortoise-shell
bamboo." At about 1-3 ft. from the ground the nodes lose this

peculiar character, and assume a regularity as in other species. In
other respects this interesting bamboo does not differ much from
P. mitis, or P. aurea. Japan. A. Khasiana, Munro. A Himalayan
species with black sts., allied to A. falcata. The name, however, has
been misapplied to A. nitida and A. nobilis, and the true species is

probably not in cult, in the U. S. B. Laydekeri, Hort. Height 3-8
ft.: sts. green with a tinge of purple, verticillately branched above,
the branches relatively long: Ivs. 4-6 in. long, Hin. or less wide, dark
green, somewhat mottled in appearance. China and Japan. "B.
macroculmia. Received about 15 years ago directly from Japan
under the name of taisan-chiku. It is a veritable giant, growing SO-
TS ft. high with large dark green Ivs. and thick culms, first green,
then black; old culms have a gray color: in stature this is one of the
noblest of all the bamboos, and it is perfectly hardy; the sts. spring
straight out of the soil like spears and when they have fully devel-
oped they bend over to all sides at their tops, so that the entire
plant from a distance looks like a gigantic sheaf." Nehrling. P.
marlidcea, Mitford. Wrinkled Bamboo. Similar to P. Quilioi, but
the internodes at the base are very close together, not more than
1-2 in. apart, mucn wrinkled. Japan. P. nigro-punctdta, Hort.
Probably a variety of P. nigra, under which it appears in the classi-
fied descriptions above. "B. niitans. A most exquisite bamboo
grown for many years under the name of Dendrocalamus strictus,

29

which is a very different plant; grows 3540 ft. high with a very
dense growth of small green Ivs, the green having a shade of blue in

it; the sts. hang over to all sides, forming beautiful arches; tender; a
most exquisite plant to grow on lawns or on the edge of lakes, or in
the foreground of deep green magnolias." Nehrling. B. orientalis,
N'ee.s. Adv. by Franceschi, Santa Barbara, Calif., who regards it

as a form of B, arundinacea, with Ivs. larger and velvety to the
touch. It forms clumps quickly. E. India. ,4. racemdsa, Munro.
A native of the Himalayas, growing at high altitudes: height up to
15 ft., the culms brown, very thick in proportion to height; the long
and narrow Ivs. are conspicuously tessellated. "B. scriptdria. A
small species not growing over 6-8 ft. high, forming fine dense
clumps: Ivs. small, green, underneath glaucous; particularly valu-
able for small gardens." Nehrling. A. spathijldra, Trin. Height
1020 ft., the culms yellowish or nearly brown, slender and much
branched: }vs. tessellated, 2-3 in. long, about Kin. wide, acutely
pointed, thin in texture. Himalayas, at altitudes of 7,000-10,000 ft.

B, striata, Lodd. Height 4-5 ft.: sts. striped yellow and green, as
thick as the thumb; internodes 4-6 in. long: Ivs. 6-;8 in. long, %-l in.

broad. China. B.M. 6079, which shows a flowering specimen with
conspicuous anthers, red-purple at first, and fading to lilac. Not
described by Mitford. Formerly sold by Yokohoma Nurs. Co, B.
striatifdlia var. aurea, Hort., an abandoned trade name never re-

cognized by botanists. B. stricta, Hort., an old trade name probably
not B. stricta, Roxbg. P. sulphurea, A. & C. Riviere. Height 10-
15 ft., seemingly intermediate between P. mitis and P. aurea. It
is less tall than the former, and the sts. are more brightly colored
than in the latter species. Japan. B. Thoudrsii, Kunth. A doubt-
ful species, considered by some botanists to be only a form of the
widespread B. vulgaris; but, according to Franceschi, at least horti-

culturally distinct. Height 50-60 ft., with a diam. of culm of 4-5 in.

Intermediate in outline between the erect-growing D. latiflorus, and
the spreading or horizontally inclined B. yulgaris. Intro, into Calif,
some 25 years ago, and in recent years reintro. by the U. S. Dept. of

Agric. from S. France, where it had come from Algiers 40-45 years
ago. B. Tulda, Roxbg. Height up to 70 ft., the culms 4-5 in.

diam., and of a remarkable gray-green color: Ivs. very glaucous on
the lower surface. Recently intro. by the U. S. Dept. of Agric.
Bengal and Burma. Gamble, Bamb. Brit. Ind. 30, t. 29. B. varie-

gata t Sieb.=A. Fortunei. B. verticilldta, Hort., Franceschi. Height
15-20 ft.: sts. orange-yellow: Ivs. in whorls, striped white.

Among the recent introductions of bamboos by the United States
Department of Agriculture, representing two genera of much
interest and rarity to the United States, are the following:

CHUSQUEA. A genus belonging to the subtribe Arundinarieffi,
of tall, shrubby or climbing plants with the flowering branches in
clusters at the joints, and comparatively small Ivs. and spikelets.
W. Indies and S. Amer., chiefly in the Andes. C. bambusoides, Hack.
A large species with small panicles exceeded by the crowded blades,
1 in. wide and about 6 in. long. Native of Brazil. C. quita, Kunth.
A freely branching arborescent species with numerous open panicles
and distant Ivs. scarcely Hin. wide. Native of Chile. C. valdi-

vensis, Desv., of Chile, is a slender climbing species with naked sts.
and numerous fascicled leafy flowering branches, the Ivs. 3-4 in.

long. C. abietifdlia, Griseb. A climbing species with dense tufts of
short branches with Ivs. less than 2 in. long and about Hin- wide.
Native of the W. Indies.

OXYTENANTHERA. A genus of the subtribe Eubambusese, of
tall, shrubby plants from the E. Indies and Afr., characterized by
long, cylindrical or conical spikelets in compact fascicles; the anthers
ending in a bristle. O. abysstnica, Munro (Bambitsa abysstnica,
Rich.). Infl. capitate, large and spiny: Ivs. about 6 in. long, 6-8
lines brood. Native of Trop. Afr. Q D BEADLE

BAMBURANTA (Bambusa and Maranta). Zingiber-
acex. A name applied to an undetermined plant with
maranta -like leaves and bamboo -like habit, from
the Congo Free State. B. Arnoldiana, Lind. Lvs.

broadly ovate, acuminate, distinctly petioled, on long,

spreading, graceful stems; attrac-
tive as a pot-plant. G.C. III. 28:
313 (1900).

BANANA, a name
applied to certain

species of M u s a
,

particularly to those
that produce edible fruits,

although it is sometimes
used for species grown for

ornament, as for Musa
Ensete. There are three

groups of edible bananas:
the common banana, eaten

raw, Musa sapientum; the

plantain, fruits to be
cooked, M. paradisiaca;
dwarf, with edible fruits,
M. Cavendishii. The first

two are probably forms of
402. Tip of flower-cluster

of banana.
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one species, and the botanical nomenclature is con-

fused. Some species produce fiber. Consult A baca and
Musa.
The banana plant is a great perennial herb. It

grows 10 to even 30 feet tall, and produces a bunch of

fruit, and the stalk then dies or becomes weak; in the

meantime, suckers
have arisen from the
rootstock to take its

place. The peculiar
flower-bearing of the
banana is shown in

Fig. 462, which illus-

trates the tip of a
flower - cluster. This
cluster may be likened

to a giant elonga-
ting bud, with large,

tightly overlapping
scales or bracts. Three
of these bracts are
shown at a a a. in

different stages of the

463. Plantain banana. (X|) flowering. As they
rise or open, the

flowers below them expand. The bracts soon fall. The
flowers soon shed their envelopes, but the styles, 6,

persist for a time. The ovaries soon swell into bananas,
c. The bracts are royal purple and showy.
The banana has come to be one of the most popular

fruits in North America, due to the cheapness of its

cultivation and transportation, ease of handling, long-

keeping qualities, and adaptability to many uses. The
source of supply is mostly Jamaica, Costa Rica, Cuba,
Honduras, and latterly the northern shores of Colombia.
In the tropics, the ordinary bananas are cooked and
used as a vegetable rather more than as a fruit to be
eaten from the hand. The plantains, which are coarser

and harder fruits and thicker, are always cooked. A
form of cooking banana used in parts of tropical

America is shown in Fig. 463. Of the banana itself

there are many varieties. The common large fruit in

northern markets is the Martinique, Jamaica, Gros
Michel or Bluefields. A red variety, the Baracoa or

Red Jamaica, is sometimes seen. In the tropics, vari-

ous very small forms are grown for local consumption.
These are fragile and do not keep long, and are rarely
seen in the markets North. One of them, known as the

"fig" in Trinidad, is shown in Fig. 464; the fruits are

about 3 inches long. The dwarf or Cavendish banana
is grown extensively in the Canary Islands, and appar-
ently also in Bermuda; and it is not uncommon as an
ornamental plant in conservatories.

It is said that the banana was first imported into the

United States in 1804 by Captain John N. Chester of

the schooner Reynard, the lot consisting of thirty
bunches. The first full cargo is said to have been 1,500
bunches brought to New York in 1830 on the schooner
Harriet Smith, chartered by John Pearsall of the firm

of J. & T. Pearsall. Two or three cargoes would appear
each year, until about 1857 William C. Bliss entered the

banana-importing
business, securing
his supply from
BaraQoa, Cuba,
and taking the
trade to Boston.
In 1869, he se-

cured a small car-

fo
from Jamaica,

n recent years,
the Jamaica-
United States
banana trade has
assumed very

464. A hand of the "fig" banana, (x H) large proportions.

In the United States, there is little commercial culti-
vation of bananas, since the frostless zone is narrow and
the fruit can be grown so much more cheaply in Central
America and the West Indies. Small banana planta-
tions are common in southern Florida, however, and
even 'as far north as Jacksonville. They are also grown
in extreme southern Louisiana, and southwestward to
the Pacific coast. The plants will endure a slight frost
without injury. A frost of five or six degrees will kill

the leaves, but if the plants are nearly full grown at

the time, new foliage may appear and fruit may form.
If the entire top is killed, new suckers will spring up
and bear fruit the following year. A stalk, or trunk,
bears but once; but the new sprouts which arise from the
roots of the same plant continue the fruit-bearing. A
strong sprout should bear when twelve to eighteen
months old (from two to three years in hothouses;.

465. A bearing banana plant.

The plantation will, therefore, continue to bear for

many years. A bearing stalk, as grown in southern

California, is shown in Fig. 465.

The species mostly in demand for fruiting seldom or

never produce seeds, and naturally increase by suckers.

The suckers are most readily separated from the parent

rootstock by a spade. This is a slow process of increase,

but the suckers so produced make large and vigorous

plants. A quicker method of propagation is to cut the

entire rootstock into small, wedge-shaped pieces, leav-

ing the outer surface of the root about 1 by 2 inches i

size, planting in light, moist soil, with the point of the

wedge down and the outer surface but slightly covered.

The best material for covering these small pieces is fine

peat, old leaf-mold, mixed moss and sand, or other

light material that is easily kept moist. The beds

so planted should be in full open sunshine i

tropical climate, or given bottom heat and plenty o

light if in the plant-house. The small plants from root-

cuttings should not be allowed to remain in the origin

bed longer than is necessary to mature one or two leaves,

as that treatment would stunt them.
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The textile and ornamental species, also, may be

increased by the above process, but as these species

usually produce seeds freely, seedlings can be more

quickly grown, and with less trouble. The seeds of

bananas should be sown as fresh as possible, treating

them the same as recommended for root-cuttings. As
soon as the seedlings show their first leaves, they should

be transplanted into well-prepared beds of rich, moist

soil, or potted off and plunged into slight bottom
In at, as ilit needs of the grower or his location may
demand. Both seedlings and root-cuttings should have

proper transplanting, sufficient room and rich soil, as

:t rapid, unchecked growth gives the best and quickest
results.

In the West Indies, Central America and Mexico,
bananas are raised for export to the United States and
Canada. The site chosen is usually a level plain in the

lowlands, near the coast, or in valleys among the hills,

where the rainfall or artificial moisture is sufficient.

For distant shipping, bunches of fruit are cut with
"machetes" or knives, after they reach their full size

and are almost mature, but quite green in color. Ripen-
ing is effected during shipment in warm weather, and

by storing in dark, artificially heated rooms during cold

weather. Banana flour is a valuable product of ripe
bananas prepared among the plantations in the tropics.
It is nutritious, and has an increasing demand and use
as human food. A recently invented process of drying
ripe bananas has been found very successful, and the

industry promises to be of vast importance as the mar-
ketable article finds ready sale. Further details of the

growing of the commercial crop in the tropics may be
found in Cyclo. Amer. Agric., Vol. II, p. 199.

E. N. REASONER.

BANEBERRY: Aetna. ^- H. B.

BANKS. The means of holding and planting banks
and steep surfaces is one of the perplexities of the horti-

culturist and landscape designer. The banks to be
considered may be defined as very steep earth slopes
with a bare, shifting surface, requiring protection and
planting, or a surface covered with natural vegetation.
Figs. 466-469.
Low banks, either curved or rigidly formal, usually

enter into symmetrical designs of the elaborately
finished surroundings of a fine home. Usually they are

466. A bank before planting.

placed to outline or to inclose parts of a design, or to
decrease or increase the apparent height of a building
or other structure, or of a garden compartment.

Protection.

One problem to be solved is the protection of sea,

lake, river, and small stream banks and bluffs against
the sliding of the soil, due to waves or along-shore cur-
rents in sea or lakes and to running water, especially

floods, in stream beds. Such water-action, cutting
under the base of a bank, causes the soil above to slide

down. On lake and sea shores, jetties built from the
bluff-base into the water will check an eroding margi-
nal current, make it drop its load of silt, and extend
the shore. In many positions willows, planted close

together in a wide band on the beach or at the bluff-

base, will accumulate and fill with roots the soil that

467. Same bank after planting.

is washed down and blown in, and thus create a water-

resisting barrier: Along salt water, plantations of the

sea-beach grass, Ammophila arenaria, and the shrubby
Baccharis halimifolia and Iva frulescens are serviceable

;

and far South, the mangrove may be planted on outer-

most sea-edges.
Another bank trouble is soil-seepage water coming

to the surface part way up the slope and making mud
patches that slide down and cause the soil above to

cave away. Usually this sloughing is at an impervious
soil layer at some feet below the surface, to which the
water passes, then finds its way out to the bank-face.
If this water is at fixed spring-like points, a tile drain

laid in porous material about 3 or 4 feet deep and

directly down the bank to a concrete anchor at the out-
let opening will usually take off the water that causes

sliding. If the seepage is all along the face of the bank,
it may be necessary to carry a drain some feet back
from and parallel to the edge of the bluff-top down to

and a little into the impervious soil, with tile outlets

down the bank.
The surface of banks is often gullied by water run-

ning from the top down the face at frequent intervals.

This may be prevented by forming a ridge or barrier

at the edge of the bluff to carry the water along sodded
channels to paved or piped outlets down the slope.

Sand-bluff surfaces that drift with the wind need
thick plantations of plants that will grow well in sand,
with a mulching of hay, leaves or litter to keep the sand
in place until vegetation is established.

The erosion of large streams at the base of bluffs

is often beyond the means of individuals to control,

although persistent willow-planting along shore and
planting on the slope, will often suffice. In bad banks, a

riprap of stone with plants having matted roots between
the stones will hold. On smaller streams, ripraps of
stones or stumps, while unattractive until covered with

vines, will hold banks at critical places. A continuous
stone wall is not a good barrier unless it is high enough
on both sides to include flood-water, and the cost of
such walls is too high for most individuals.
On sliding slopes there is usually an overhanging

upper edge with a short perpendicular edge just under
it to be graded back. The material thus secured may
be used at the foot of the bluff. When more ideal con-
ditions are desired, the grading may be extended to

give angular raw banks the graceful contours that
nature's gradual rounding-down of angles will give.
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Planting.

On low banks and terraces, where soil may be thor-

oughly prepared and well cared for, turf or any vigorous
plant can be established. In elaborate garden designs,
such planting is often trimmed or trained to a uniform
surface or arranged to make a part of a formal pattern.
On high banks, landscape beauty of distinction may

be created by the selection, arrangement and manage-

468. Banks held by moderate planting, the scenic features
not being obscured.

ment of artificial plantations or the natural growth.
High banks uniformly drained and graded to prevent
slipping, such as railroad and reservoir slopes, may be
turfed. Such treatment is not recommended in large
operations in which an interesting and varied surface-

cover, or a low maintenance cost, is desired. When
large bluffs require many thousand plants and limita-
tions of cost require that they be planted with little

soil preparation, varieties must be selected that will

grow well in the soil presented. They must be plants
that can be procured in large quantities at low cost, for
the bulk of the planting, and it is desirable that they
have such special characteristics as underground or
surface stolons or trailing stems that root strongly at

frequent intervals, or stems that root at the tips.
There are also varieties with very densely matted
fibrous roots that hold soil well.

The following plants meet these requirements for
the soils indicated:
Low evergreen plants for the sandy or gravelly soil

of the North: Bearberry (Arctostaphylos Uva-Ursii) an
ideal evergreen trailing giound-cover for sand or gravel,
of which collected plants must be used that are not
easily transplanted. Trailing juniper (Juniperus com-
munis). Savin juniper (Juniperus Sabina). These
three species are not procurable in large quantities at
low cost, and collected plants do not transplant readily.
Low evergreen plants for good soil in shade: Ever-

green spurge (Pachysandra terminal-is), excellent for
shade and hardy over a wide territory. Myrtle or large
periwinkle ( Vinca major) ,

from Virginia south. Periwin-
kle (Vinca minor), from Pennsylvania north. The last
three plants are offered by nurseries in large quanti-
ties, the latter at low cost by collectors, and collected

plants transplant well. Japanese evergreen honey-
suckle (Lonicera japonica). This climber and trailer is

one of the best bank-covers in states south of New
York, and it can be obtained in nurseries or from col-
lectors in large quantities. Spring planting should be
done very early.

For low deciduous trailers or medium high shrubs for

nearly all soils, the tip-rooting species of blackberry,
such as Rubus canadensis, R. dumetorum, R. occiden-
talis, and the species with underground stolons, such as
the cultivated high-bush blackberries, and red raspber-
ries, are serviceable and can be obtained in large quan-
tities at low cost. Plants having a similar habit, may also
be thus secured, as the matrimony vine, the Indian

currant, the weeping golden bell (Forsythia suspensa),
the wild roses, (Rosa lucida or R. nitida), the staghorn
sumac (Rhiis typhina). Of low-cost trees, the common
locust, soft maple, box elder, and Russian mulberry are
all suitable.

Of mat ted-root plants, the Japanese barberry, the
hop-tree (Plelea trifoliata) ,

the European euonymus,
the common buckthorn, can usually be readily procured.
Of small trees for shade, the flowering dogwood and

red-bud are especially suitable and attractive from
Massachusetts and New York south.
Of tall evergreen trees, the white pine is more ser-

viceable for light soils and more easily procured; tin-

arborvita; and red cedar are the most available mrdinni-
height trees for average soils.

In California, the mesembryanthemums are largely
used for bank-covers.

It is very desirable to establish a ground-cover of low
shrubs and especially herbs under trees on banks as soon
as practicable. By using hay containing wild asters,

thoroughworts, blazing star, goldenrod, perennial sun-

flowers, and the like, for mulching young plantations,
many of these plants will be introduced from seed,

especially when seeds are mature. These will gradually
be superseded by such shade-loving plants as ferns,

violets, woodland asters, and goldenrods, especially if

colonies of these plants are introduced as soon as the

plantations are high enough to give shade.

Arrangement.

If it is important to retain an extended open view
from the top of high banks, then high trees must be
confined to the lower edge, medium-sized trees and large
shrubs to the central zone, and trailing plants or low
shrubs to the upper zone. If the bank is a low one, then
low trees or large shrubs must be substituted for the

large trees at the bottom of the bank. It is often more
interesting, however, to allow the bank to be covered
with tall trees and then open vistas and views through
these trees

by cutting
branches and
thinning out
as they de-

velop. Banks
offer rather
an unusual

opportunity
for the de-

velopment of

interesting
detail in the

development
of the plant-
ing, because
of varying
conditions of

moisture and
soil. Such in-

teresting de-

tails should
be made ac-

cessible by
trails following along the slope on easy grades that can

be made at the time the bank is first graded or at later

periods as the growth develops.
WARREN H. MANNING.

BANKSIA (Sir Joseph Banks, 1743-1820, famous

English scientist). Proteacese. Australian evergreen
shrubs or trees with handsome foliage, but not widely

known in cultivation here.

Leaves variable, often deeply incised, usually dark

green above, white or brown downy beneath : fls. showy,
sessile, usually in pairs, spicate; spike terminal or axil-

lary, mostly crowded within the bracts and floral Ivs.,

469. Flat plan of a bank treatment on the

right of the plan; and good planting against

the residence, and up a bank at the rear.
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the pistillate ones ultimately forming thick woody
strobiles. Species 46, more than 23 of which have been
more or less cult, in England, but only 2 or 3 so far
known here.

Propagation is difficult, and by seeds is usually an
unsatisfactory method, although B. serrata, has been
grown satisfactorily from seeds. Cuttings under a bell-

jar, without too much heat, root fairly well.

The following have been recently catalogued in
North America; none of them has "gained a perma-
nent foothold" in California. Several species are known
in American botanic gardens.

integrifdlia, Linn. Ten to 12 ft.: Ivs. 6 in. long, 1-1 Ji
in. wide, entire, or rarely a little dentate, the upper side
dark green, silveiy white beneath, scattered or some-
times irregularly verticillate; spikes 3-6 in. long; peri-
anth about 1 in. long, greenish yellow. Cav. Ic. 546.
B. M. 2770. Lam. Encyc.
54.

serrata, Linn. Tree, 10-20
ft., the young branches to-

mriitose: Ivs. oblong-lanceo-
late, 3-6 in. long, coriaceous
and deeply and regularly ser-

nite: fls. similar to the pre-
ceding, but red. B.R. 1316
(as B. undulata). Cav. Ic.

539, 540. Almost perfectly
hardy in Cent. Fla.

ericifdlia, Linn. Fig. 470.
Shrub or small tree, 12-14
ft. : Ivs. scarcely longer than
Jim., heath-like: spikes 6-10
in. long, the yellow perianth
about %in. long. B.M. 738.
Andr. Bot. Rep., pi. 156.
Cav. Ic. 538.

. 7n*TO-

B. latifMia, R. Br. Stout shrub: Ivs. irregularly almost spiny
serrate, 4-8 in. long, 1 Ji-3 in. wide: spikes 3-5 in. long; perianth
slender, scarcely 1 in. long, greenish. B.M. 2406. B. prionAtes
Lindl. Tree, 15-25 ft.: Ivs. 8-11 in. long, H-l in. wide, pinnatifid.:
spikes 3-5 in. long; perianth scarcely an inch long, villous- style
ngid, incurved at the base.

j^ TAYLOR
BANTTCALAG: .4 leurites trisperma,

BANYAN TREE : Ficiw indica, and other species.

BAOBAB: Adansonia.

BAPHIA (name meaning dye). Leguminbsse. CAM-
WOOD. BARWOOD. Shrubs or small trees, sparingly
planted far south.

Erect or climbing: Ivs. 1-foliolate, exstipellate, the
stipules small: fls. white or yellow, papilionaceous, fas-
cicled or racemose; calyx short-toothed but becoming
slit as the fl. opens; standard orbicular, and wings
oblong or obovate, keel obtuse and slightly incurved;
stamens not united: pod linear-lanceolate, acuminate,
flattened. A dozen sprries in Trop. Afr. and Mada-
gascar. Sometimes grown in hothouses. Prop, by cut-
tings bearing Ivs.

racem&sa, Hochst. Erect, 8 ft., branches glabrous:
vs. leathery, 3 in. long, oblong or nearly so, acute: fls.

large in a leafy panicle; corolla much exceeding the
calyx, white with purple veins on the standard: pod
2 in. long, about 2-seeded. S. Cent. Afr. and Xatal

Offered in S. Fla. L H B
BAPTISIA (Greek, to dye, alluding to the coloring

matter in some species). Leguminous-. FALSE INDIGO
About twenty-five erect perennial herbs of eastern
North America, sometimes planted in borders and
collections.

Branching herbs: Ivs. alternate, mostly 3-foliolate:
corolla papilionaceous, the standard not larger than the
wings: calyx campanulate, the .5 teeth separate and
equal or the 2 upper ones united: stamens 10, distinct:

pod stalked in the calyx. Plants usually turn black in

drying.

Baptisias thrive in any ordinary soil and under com-
mon treatment, preferring free exposure to sun. Prop-
agation is by division or seeds.

A. Lf.-blades simple: fls. yellow.

simplicifdlia, Croom. Branchy, 2-3 ft.: Ivs. 2-4 in.

long, sessile, broadly ovate and obtuse: fls. in numerous
terminal racemes. Fla., in dry pine- or oak-lands.
Intro. 1891.

perfoliata, R. Br., with small axillary fls. and broad
perfoliate Ivs., is occasionally planted, and is hardy as
far north as Washington, but is evidently not in the
trade. S. C. and Ga., on sand-hills. B.M. 3121.

AA. Lf.Blades compound, 3-foliolate.

B. Fls. yellow.

tinctdria, R. Br. WILD INDIGO. Bushy-branched,
2-4 ft., glabrous: Ivs. stalked, the Ifts. small, obovate or

oblanceolate, and nearly or quite sessile
and entire: fls. J^in. long, bright yellow,
in numerous few-fld. racemes. Common
in eastern states and to La. B.M. 1099.
Mn. 5:81. A kind of indigo may be
extracted from this plant, and it has been
used by dyers. The root and sometimes
the herb are employed medicinally.

lanceolata, Ell. About 2 ft., pubescent
when young, but becoming nearly gla-

brous: Ivs. short-stalked, the Ifts. thick, lanceolate to
obovate and obtuse: fls. large, dull yellow, axillary and
solitary but close together near ends of branches. Pine
barrens, N. C. to Fla.

BB. Fls. blue.

australis, R. Br. (B. cserulea, Eaton & Wright. B.
exaMta, Sweet). Stout, 4-6 ft., glabrous: Ivs. short-
stalked; Ifts. oblanceolate to oval, entire, obtuse: fls.

lupine-like, indigo-blue, nearly or quite an inch long,
in loose-fld., long terminal racemes. Pa., W. and S
J.H. III. 29:64; 34:511. Handsome. Probably the
best species for cult.

BBB. Fls. white or whitish.

alba, R. Br. Wide-branching, 1-3 ft., smooth: Ivs.

stalked; Ifts. oblong or lanceolate, obtuse, thin, drying
green: fls. white, J^in. long, in long-peduncled, elonga-
ted lateral racemes. N. C., W. and S., and extending
northward. B.M. 1177.

leucantha, Torr. & Gray. Branching, more or less
succulent, 2-4 ft., glabrous: Ivs. stalked; Ifts. obovate to
oblanceolate to cuneate, very obtuse, drying black: fls.

white, nearly an inch long, in loose-fld., lateral racemes.
Ont. to Texas.

leucophsea, Nutt. St. stout and angled, but low and
wide-branched, 1-2 J^ ft., hairy or nearly glabrous: Ivs.
short petioled; Ifts. oblanceolate to obovate, stiff, dry-
ing black: fls. large and cream-colored, on slender erect
pedicels, borne in 1-sided declined racemes. Mich, to
Texas. B.M. 5900. Mn. 3:177. F.S. 23:2449

L. H. B.
BARBACENIA (Barbacena, a Brazilian governor).

Amaryllidacex. About 30 Brazilian plants, with scape
bearing a single purple fl. Grown mostly in baskets,
after the manner of many orchids. B. purpurea, Hook.,
is occasionally seen in fine collections, but does not
appear to be in the American trade. Grown in a warm,
moist house. It has many scapes which are much
longer than the long, grass-like, toothed, prominently
keeled Ivs; \Y2 ft. Summer. B.M. 2777. The genus
is anomalous. It has been placed in the Hzmodoracea
as well as in Amaryllidnceie ; and Engler & Prantl
place it in the small family Velloziacex.

BARBADOS LILY: Hippeattrum.
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471. Barbarea vulgaris.

BARBAREA (from the old name, Herb of Saint Bar-

bara). CrwAferx. Hardy biennials, with yellow flowers,
sometimes cultivated; allied to water-cress and horse-

radish.

Branching leafy herbs: fls. small, yellow, clustered:

fr. a linear cylindrical and 4-angled pod, the valves
keeled.

vulgaris, R. Br. COMMON
WINTER CRESS. UPLAND CRESS.
YELLOW ROCKET. Fig. 471.

Height 10-18 in.: lower Ivs.

lyrate, the terminal lobe round,
the lateral usually 1-4 pairs;

upper Ivs. obovate, cut-toothed
at the base. Eu. Asia. Cult,
for salad, and also a common
weed, making fields sulfur-yellow
in early spring. Native far N.,
but apparently a settler in cen-
tral states. Var. variegata, Hort.,
Ivs. splashed and mot-
tled with yellow, is cult,

as a border plant, and
grows freely in rich

soil. If the fls. are

picked off, st. and all, before

they open, the plant will be

practically perennial.

prabcoz, R. Br. (B. verna,
Asch.). EARLY WINTER, or BELL
ISLE CRESS. Distinguished by
the more numerous divisions of

the Ivs. (4-8 pairs) and thick-

ened pedicels. Slightly cult, as a
winter salad, and known S. as scurvy grass. Natural-
ized from Eu. L. H. B.f

BAKBE DE CAPUCIN: Chicory.

BARBERRY: Berberis.

BARBIERIA (after J. B. G. Barbier, French physi-
cian). Jjeguminbsx. Hothouse evergreen; 1 species, from

Trop. Amer. Its nearest allies familiar to the horti-

culturist are Indigofera and Petalostemon. It is dis-

tinguished from these allied genera by the calyx- and
corolla-tubes, which are much longer than in either of

them. Tender evergreen shrubs, with odd-pinnate Ivs.,

numerous entire Ifts., and awl-shaped stipules: fls. large

racemose, red. Prop, by seed and by cuttings of half-

ripened wood under a bell-jar, with bottom heat.

pinnata, Baill. (B. polyphylla, DC. Galdclia pin-

nata, Pers. ClitMapolyphylla.'Pda:.). Lfts. 9-11 pairs,

elliptic
- oblong, mucro-

nate, pubescent with age:
racemes few-fld., shorter

than the Ivs.; fls. 2 in.

long. Trop. Amer. B.

glabella, Hort., is probably
a variety. N. TAYLOR, f

BARKERIA: Epidendrum.

BARLERIA (J. Barrel-

ier, died 1673, French
botanist). Acanthacex.
Hothouse evergreen
shrubs.

Fls. axillary or terminal,
the calyx with 4 sepals,
the 2 outer larger than
the inner; corolla - tube

long, its limb of 5 rounded,
ovate lobes. A genus of

150 species of tropical
shrubs, mostly African,

472. Barosma pulcheUa. sometimes seen in fine col-

lections of stove plants, but not offered in the Ameri-
can trade. Prop, by cuttings of young wood, under a
bell-jar with bottom heat. B. cristata, Linn., with

purplish blue fls., or rarely white, in dense spikes, is

sometimes used as a bedding plant. B. strigosa, Willd.,
with subcoriaceous Ivs., somewhat strigose, and large
blue fls. in terminal spikes, is not uncommon in botanic

garden collections. Worthy of greater notice.

N. TAYLOR.

BARLEY. Various kinds of Hdrdeum of the Gra-
minece. Common barley is H. sativum, Jess. According
to Hackel, it "undoubtedly originated from H. xpnn-

tdmeum, C. Koch, which grows wild from Asia Minor
and Caucasian countries to Persia and Beloochistan, as

well as in Syria, Palestine, and Arabia Petnea." The
common barley has a 4-rowed ear or head. There are

also 2-rowed and 6-rowed races, and other well-marked

forms. They are probably all domestic forms of one

parent stock. For fuller treatment, see Cyclo.
Amer. Agric., Vol. II, p. 202.

BAROSMA (heavy scent). Rvtiicex. A group
of 15 species of S. African heath-like shrubs.

Fls. on axillary twigs; calyx 5-cleft or 5-parted;

petals 5, oblong, usually subsessile; stamens 5, alterna-

ting with 5 staminoidea: Ivs. mostly opposite, rarely
in 3's. Some of the species furnish the buchu Ivs. of

commerce, which are used in medicine for their diu-

retic, diaphoretic, stimulant, and tonic properties.

They are evergreens, and in the N. must be grown
under glass. Prop, by mature-wood cuttings.

pulcheUa, Bartl. & Wendl. Fig. 472. Shrubby,
3-4 ft.: Ivs. scattered, ovate, with a revolute margin:
fls. axillary, solitary or in pairs longer than the If.;

petals 3 times longer than the calyx. B.M. 1357 (as

Diosma). Sold by some dealers, but rare in this

country.
B.fcetidlsaima, Bartl. & Wendl. (Agathosma foetidissima, Hort.).

A low shrub, 2-3 ft.: Ivs. ternate, a little longer than the intcrnodes:

fls. umbellate at the ends of the branches, the petals one-half to one-

third longer than the calyx, white or pinkish white. Attrac-

tive little shrub, grown in the temperate house, but evil-smelling.

It often scents a whole greenhouse. jj_ TAYLOR.

BARRINGTONIA (Daines Barrington, English
naturalist and antiquary, died 1800). Including

Stravidium. Myrlacex; placed in Lecythidacese by those

who keep this group as a
distinct family. Evergreen
broad-leaved trees, some of

which are planted in the

tropics for the striking foliage
and flowers.

Leaves mostly large and
crowded at the ends of the

branches, entire or somewhat
crenate: fls. large in the cult,

species and striking because
of the numerous long and

protruding stamens which
are united in a ring; calyx-
tube ovoid or turbinate,

lobed; petals 4 or 5; ovary
inferior, 2-4-celled: fr. a
fibrous berry-like or box-like

structure, crowned by the

calyx-limb, 1-seeded by abor-
tion of other ovules. About
30 species in tropical parts
of Asia, Afr., and Polynesia,

bearing the white or reddish
fls. in spikes or racemes.

speciosa, Forst (Figs. 473,

474), is apparently most
planted in parts of the Ajneri- 473. Barringtonia spcios.
can tropics : tree wide-spread- ( x H)



BARRINGTONIA BASKET PLANTS 455

ing, large-boled, to .50 ft. in height: Ivs. entire, obo-

v.iie, sessile, shining, 12-15 in. long: fis. few in the

raceme, large and showy, petals white and stamens

tinted purple, the style long and prominent: fr.

4-sided (almost square in cross-section at the mid-

dle or below), 3 in. diam. at base, box-like in looks,

y.f.^ ^. with a single large seed

and crowned by calyx-
lobes and style. India,
near the sea. L_ H. B.

BARTONIA of Sims is

Mcittzelia; this is in cult.

Bartonia of Muhlenberg
is one of the Gentian-

474. Fruit of Barringtonia. ( X 'o) acese, but is not cult.

BASELLA (native Malabar name). Basellacex.

M ALAUAK NIGHTSHADE. Annual or biennial herbs, cult,

in the tropics as a pot-herb, like spinach. They have

bisexual, white, red or violet fls. Rarely cult. N. as an
ornamental warmhouse climber. It may also be started

indoors, and set out in May for use as a garden vege-

table, to follow spinach. Prop, by seeds. Only 1 spe-

cies, which is, however, remarkably variable.

rubra, Linn. Lys. succulent, alternate, rarely

opposite, almost entire, of various forms: fls. not pedi-

celled, in simple spikes or racemes; spikes short or long,

lax, few-fid. Lam. 111., pi. 215, fig. 1. Rheede, Hort.

Mai. 7, pi. 24. The following species are now con-

sidered only forms of the above: B. dlba, a white-fld.

form rarely cult, as a trailer from roofs of warmhouses,
or as a basket plant; B. caninifblia; B. cordifolia, with

heart-shaped Ivs. 4-5 in. long and 2-2}^ in. wide;
B. crassifblia; B. japdnica; B. lucida, from India; B.

?ngra, a Chinese form; B. ramdsa and B. voliibilis.

Under the name of sweet malabar vine, a form with

tiny yellow and red fls., and Ivs. variegated with white,

pink, and green has been advertised. It is said that

"with age it assumes a drooping habit. When cut,

keeps fresh for weeks."

BASIL. Species of Ocimum (sometimes, but incor-

rectly written Ocynuim), of the Labiate. They are

Indian annuals, and are cult, as pot-herbs, the clove-

flavored foliage being used as seasoning in soups, meats
and salads. They are of easiest cult., the seed being
sown in the open as soon as the weather is settled.

Common basil is Ocimum basilicum, Linn., a foot high,

branching, with ovate toothed Ivs., and white, bluish

white, or purplish fls. in leafy terminal racemes or

spikes. O. minimum, Linn., the dwarf basil, is lower,
and smaller in all its parts; rarely seen and perhaps
only a mere form of O. basilicum, Linn. When basil

is in bloom, it can be cut and dried for winter use.

BASILlMA: Sorbaria.

BASKET PLANTS. I'nder this term are included
all those plants which, from their habit of growth and
blooming and adaptabilities as to cultivation, have been
found especially suitable for use in hanging-baskets.
Figs. 475, 476.

"

Most of the basket plants are dwarfish subjects of
indeterminate growth, of gracefully dropping or vine-

like habit, and are valued either for their grace, or for

freedom and daintiness of bloom. Some of the plants
used in baskets are of upright habit. These are either

plants of naturally small stature, or arc practically such
for a season from a slow habit of growth. The suitability
of these erect-growing plants for the purpose is deter-

mined, aside from their stature, by their freedom of

bloom, beauty of foliage, striking form, or grace of

habit. Such plants are used principally fur filling the
central part of the basket; whereas, plants of trailing
habit arc inserted near the sides some to droop, others
to twine upward on the cords or handle by which the

basket is suspended. In addition to the long drooping
or climbing plants, there are a number of half-erect

habit, like the lobelia, sweet alyssum and russelia.

These may droop somewhat, but are not of a truly
vine-like habit. Some plants are more suitable than
others for shady places ;

the selaginellas, are examples.
Others thrive only with several hours of direct sun-

shine each day.
The following list of common trade names embraces

a number of the most important basket plants, ar-

ranged according to habit of growth and blooming. The
list is, of course, not complete. Any list would need

amending from year to year to suit individual taste and

experience. Plants that withstand considerable shade
are marked with an asterisk (*) ;

those that will bear

much shade are marked with two asterisks (**) :

1. Plants of vine-like habit.

a. LONG-DROOPING.

ndens, *Senecio scandens, Thun-

c. SHORT-DROOPING, or HALF-ERECT.

*Lobelia Erinus, *Othonna crassifolia, *Sweet Alyssum, *Trades-

cantia, Petunias, Oxalis floribunda, *Russelia juncea (also bears sun

well), *Fittonia, *Fuchsia procumbens, Ice Plant, Verbena, *Ivy
Geranium, **Selaginellas, *Begonia glaucophylla var. scandens,
*Sedum Sieboldii, *$. carneum var. variegatum, 'Asparagus Spren-
geri, *Passinoras, *Panicum variegatum, Gazania splendens, Abu-
tilon megapotamicum and var. variegatum, Lantana delicatissima,
Solanum jasminoides, S. Seaforthianum, Convolvulus mauritanicus.

2. Plants of upright habit,

a. LOW-GROWING.

(1) Flowering Plants. *Torenia,

*Pansy, Cuphea platyccntra, C. hys-
sopifolia,

* Primula obconica. Dwarf
Alyssum, Bellis perennis, Linum or

Reinwardtia trigyna, Phlox Drum-
mondii, Dutch bulbs.

(2) Foliage Plants. *Peperomia,
*Begonia Rex, *Farfugiuni grande, AI-

ternanthera, "Maidenhair Fern, Gera-
niums (especially Mme. Salleroi), *Iso-

lepis gracilis (droops with age).

6. TALLER-GROWING.

(1) Flowering. Geraniums Pelar-

gonium, *Fuchsias, Petunias, *Begonias,
Browallia, *Steyia serrata var. nana,
Madagascar Periwinkle,* Nierembergia,
Lantana, *Impatiens Sultana, Cuphea
Llavea, Swainsona, Chrysanthemum
frutescens, Salvias.

(2) Foliage. Dusty Miller, *Cro-
tons, *Palms, **Ferns, *Faney Cala-
diums, Coleus, Achyranthes, **Aspidis-
tra, "Cyperus alternifolius, *Dracsena
indivisa, *D. terminalis, Coccoloba
platyclada.

Some of the above plants make
large subjects when growing in

the open ground. Of such, only
young or smaller plants are avail-

able for use in hanging-baskets.
Ordinarily, several different sorts 475 . A hanging-basket,
of plants are used for filling a
basket. In some cases, however, a satisfactory basket
is made by using but one kind of plant. A hanging-
basket filled with sword fern (nephrolepis), for

example, makes a handsome object.
The soil used in hanging-baskets is simply good,

common, florists' potting soil. This usually contains
about 25 per cent of humus, and a small amount of

sharp sand to make it porous. Prior to filling, wire
baskets must be lined with moss. This is merely com-
mon woodland moss from rotting logs, or rich, damp
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soil. In filling baskets, a few drooping or climbing
plants are disposed around the sides; then one or more
upright-growing or half-erect plants, according to the
size of the plants and basket, are planted in the center.

Immediate effects require plants which have already
made considerable growth. Florists usually carry a
stock of suitable plants. In case seedlings or cuttings
are grown for the purpose, it is usually best to start

them in seed-pans or cutting-boxes, and transfer them
later to the basket. Seeds may be sown or the cuttings
started in the basket, but it is so long before they fill

the basket that there is no advantage in it.

A common mistake in arranging baskets is crowding,
or filling them too full. Fewer plants will appear more
graceful, growth will be more vigorous, and the basket
will retain its grace and beauty for a longer time. Exer-
cise vigilance and care .in watering. After the roots

have well filled the basket, watering is best done by
dipping the basket in a tub or barrel of water, and
allowing it to remain until it is well saturated. Dipping
the basket in weak liquid manure
once or twice a month will greatly
promote vigor when the plants
nave been long in the basket.

These remarks also apply in a

general way to vases and rustic

stands.

Baskets of many patterns are

obtainable from florists and other
dealers. The baskets most exten-

sively used, are made of strong
wire, woven into hemispherical or
other forms. These are sometimes

plain, and again of ornamental
character. The better form has a
flat bottom, or a stand, formed of

wire, to support the basket in an

upright position when it is not

pendent. Another style is formed
of rustic work. Here the vessel or

plant basin is covered about the
sides with rough bark or knotted
roots. For this purpose the roots

of th laurel are much used.

Above the basket there is an arch
or handle by which it is suspended.
Again, earthenware vessels, to be

suspended by wires, are offered

for sale in a variety of shapes.
Some of these are molded and
painted in imitation of logs, and are known as "stick

baskets" and "log baskets." Such baskets are often
without provision for drainage. When this is the case,
holes should bedrillod at the lowest point in the bottom.
A special form of bt^ket is much used for orchids. It is

made of square cedar slats in raft- or log-fashion. Fern-
fiber and broken bits of brick, flower-pots or charcoal,
are used for filling them. See also the article Vases.

ERNEST WALKER.
BASSWOOD: Tilia.

BATATAS: Ipomta.

BATEMANNIA, (James Bateman, a distinguished
collector and cultivator, and author f important
orchid works). Orchidacese. Epiphytic; greenhouse.
Stems thickened into pseudobulbs, 1-3-lvd. : Ivs. pli-

cate-veined: racemes arising from base of pseudobulbs;
sepals and petals similar in shape; lip articulated to the
foot of the column, the lateral lobes inclosing the

column, the middle lobe short, entire; pollinia 2. A
single species, native of Guiana, rarely seen in cult.

C611eyi, Lindl. Pseudobulbs 2-3 in. long: Ivs. up to

10 in. long: raceme pendulous, with 4 or more distant
fls. about 3 in. diam.; sepals and petals vinous, pur-
ple, the lateral sepals green-margined; lip white, red-

476. Rustic basket (with Convolvulus).

dish stained at the base of middle lobe. B.R. 1714
B.M. 3818. GEORGE V. NASH.

BATODENDRON: Vaccinium.

BAUERA (H. Gottfr. and Franz Bauer, German
professor and painter, respectively). Saxifragacex.
Choice little evergreen shrubs grown in greenhouses.

Leaves 3-parted and opposite, looking like a whorl of
6: fls. white to purple, axillary and solitary, but some-
times aggregated at top of the st.; calyx 4-10-divided;
petals as many as the calyx-divisions; stamens few t<>

many, borne on a disk: fr. a 2-valved caps., the valves

again splitting. Three species in Austral, and Tas-
mania, one of which is in cult.

These small shrubs make handsome specimen plants
for the cool greenhouse, and flower most of the year,
especially during the winter and spring months. Bau-
eras are easily propagated from cuttings of half-ripened
wood in spring; cut into lengths of about 2 inches, insert

in equal parts of finely sifted peat
and sharp sand in 3-inch pots,

pricking them round the rim of

the pot, and cover with a bell-

glass in a greenhouse with a tem-

perature from 55 to 60. Give
them a thorough watering at the
time of insertion, and they will

frequently root without further

watering. When the cuttings be-

gin to show signs of growing, they
should be potted singly in 2-inch

pots in the same mixture as above,
and should be kept in a tight case

for a few days. After they have

gripped the soil, they should be
cut back to about an inch above
the pot, which will encourage them
to branch. Baueras should never
be allowed to become pot-bound
until the desired size of plant is

reached. The plants at all times

should be kept in good shape by
cutting back the strong shoots. In

summer, baueras do better when
plunged in a bed of coal-ashes

out-of-doors, and strict attention

given to watering. A cool green-
house with a night temperature of

40 to 45 will be ideal all winter.

Water occasionally with soft-coal soot mixed in water,
a handful to an ordinary watering-pot : water with clean

water three times and the soot-water once. (Geo. F.

Stewart.)

rubioides, Andr. Erect or prostrate, usually 1-2 ft.

in cult., but becoming 6 ft. or more: Ifts. oblong or

lanceolate, somewhat acute, J^-J-lzin. long, serrate:

fls. pink or white, slender-pedicelled, the very obtuse

petals exceeding the spreading or reflexed acute-toothed

calyx-divisions. Inhabits swampy places. B.M. 715.

L.B.C. 14:1313 (as B. rubxfolia).An old favorite,

blooming in spring. L. H. B.

BAUHfNIA (after John and Caspar Bauhin, six-

teenth century herbalists, the twin leaflets suggest inn

two brothers). Leguminbsx. MOUNTAIN EBONY.
ORCHID TREE. Tropical trees and shrubs, sometimes

climbing, planted in southern Florida and southern

California to some extent for the flowers, odd foliage,

and general attractive appearance; distinguished by
the usually bifid or binate leaves; allied to Cereis.

Trees, shrubs, or vines, with showy fls. ranging from

white to purple and yellow: Ivs. broad, entire or 2-lobed,

in some cases the Ifts. being entirely free; petiole pro-

longed into a short but characteristic awn between the

Ifts.: fls. in simple or panicled terminal or axillary
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racemes; petals 5, somewhat unequal, usually narrowed

into a claw; stamens 10, but sometimes reduced even

to 3 and perhaps bearing sterile filaments; ovary

stalked, stigma in some species peltate and in others

oblique: fr. a long flat pod, dehiscent or indehiscent.

About 150 species in tropics of both hemispheres. The
number and fertility of the stamens are important
characters in determining the subgenera. The purplish

fls. of some species suggest those of some kinds of

pelargonium. The bauhinias are not papilionaceous.

Some of the arboreal species (as B. variegata) produce

ebony wood. Others are gigantic climbers, sometimes

mounting the highest trees.

Bauhinias are frequent in plantings in many parts of

the tropics. They are planted to some extent in south-

ern Florida and southern California. Numbers of spe-

cies are likely to be introduced from time to time

because of their gorgeous appearance in the tropics.

In the experience of Old World gardeners, the most
reliable species under glass are B. variegata, B. corym-

bosa, and B. natalensis. These can be planted outside

in southern Florida in summer, and kept over winter

as oleanders are. B. variegata and B. purpurea are two
of the commonest and showiest small trees of India,

and, although frequently introduced into northern

greenhouses, have rarely succeeded permanently. B.

variegata is much cultivated in India. The astringent
bark is used in tanning and dyeing, and the leaves and
flower-buds as a vegetable, the latter being pickled.
Bauhinias thrive in a variety of soils on our southern-

most borders. They delight in high well-drained land,

but will grow on lower lands in southern Florida if it

is fairly well drained or if set on slight mounds; all

of them are very tender and easily affected by low

temperatures, but are easily saved by banking. B. pur-

purea and B. variegata (B. alba) have withstood a

temperature of 26 F. in Florida. No particular care in

tillage or fertilizing is necessary, but better bloom is

secured if some attention is given to these details.

From seeds in Florida bauhinias grow readily and
bloom freely in three or four years. Cuttings root with

difficulty, but some kinds propagate readily from
suckers. Bauhinias are little known as greenhouse
subjects; but in the tropics they make showy and

very
attractive shrubs or small trees or profuse vines. (E. N.

Reasoner.)
INDEX.

acuminata, 4.

alba, 12.

Candida, 12.

corymbosa, 2.

forficata, 8.

/ur/uracea, 8.

Galpinii, 3.

grandiflora, 5.

Kappleri, 10.

Kruijii, 10.

natalensis, 6.

picta, 7.

purpurea, 11.

tomentosa, 9.

triandra, 11.

variegata, 12.

yunnanensis, 1.

A. Plant climbing, or at least of climbing habit or

tendencies.

1. yunnanensis, Franch. Vigorous, glabrous and

glaucous throughout: Ivs. coriaceous, bipartite; segms.

obliquely elliptic, 3^4-nerved, rounded, 1 l/t in. : fls. in

many-fld. pendulous racemes, rosy white striped with

purple. Yunnan, China. B.M. 7814.

2. corymbdsa, Roxbg. Woody climber, branching
from the ground: branches grooved: tendrils opposite,
revolute: Ivs. \ l

/fr-1 in. long, outer edges slightly

rounded, inner edges straight and parallel; Ifts. nearly
free from each other; nerves 2-4: fls. numerous, corym-
bose, 1 in. across, rosy, with fluted petals, and char-

acteristic venation; stamens bright red, 3 very long,
the rest abortive. China. B.M. 6621. G.C. II. 16:204.

3. Galpinii, N. E. Br. Half-climbing shrub, 5-10 ft.:

Ivs. 1-3 in. long, 2-lobed from one-fifth to one-half their

length, 7-nerved; petiole about J^in. long: racemes

6-10-fld.; fls. borne continuously from spring to late

autumn; petals 5, all alike, 1-1 Y-i in. long; claw as long
as the limb; limb orbicular, cuspidate, brick-red; fertile

stamens 3: pod 3-5 in. long; seeds dark brown. S. and
Trop. Afr. B.M. 7494. Discovered 1891.

AA. Plant upright, a bush or tree.

B. Fls. white.

4. acuminata, Linn. Height 5-6 ft. : Ifts. ovate, acu-

minate, parallel, 4-nerved, closing at night: fls. 2-3 in.

across; fertile stamen long and nearly free, the other 9

short, connected, and sterile. India, Malaya, China.
B.M. 7866. J.H. III. 44: 343. One of the most satis-

factory of all, either for open ground or greenhouse cul-

ture, as it will bloom the first summer, when but a few
months old and but a foot or two high, and in succeed-

ing summers blooms continuously from May to Sept.

5. grandifldra, Juss. Tree, to 20 ft.: Ivs. oval or sub-

cordate, tomentose beneath, not deeply divided, the

lobes ovate-obtuse and.3-4-nerved, stipules spiny: fls.

very large, pure white, opening at night, 1-3 on axillary

peduncles; petals obovate, acute at apex, clawed. S.

Amer. R.H. 1897, p. 393.

6. natalensis, Oliver. Small shrub: Ivs. numerous;
Ifts. each 1 in. long, with a midrib and a few nerves,
dark green; petioles Y^-Yivd. long; Ifts. entirely free: fls.

single or in 2's, l\i in. across, white, the midvein of the

3 upper petals reddish; petals erect or spreading, the 2
lower ones larger; stamens 10, 5 long and 5 short: pod
3 in. long. S. Afr. B.M. 6086.

Not advertised at present.

7. picta, DC. Unarmed: Ivs.

roundish elliptic, membranous,
glabrous; Ifts. semi-ovate, acu-

tish, 5-nerved: fls. in solitary
terminal racemes, white; calyx
ferrugineous-tomentose; petals

oblong. Colombia.

477. Bauhinia Kappleri.
(XH)

BB. Fls. colored (cream -color,

yellow, or shades of red or

purple).

8. forficata, Link (B. furfur-

acea, Hort.). Thorny shrub:
Ivs. cordate at base, glabrous,
cleft to middle: fls. cream-color
in summer, rather bell-shaped,
the petals narrow. Brazil.

B.M. 3741. Gt. 10:333.

9. tomentdsa, Linn. ST.
THOMAS TREE. Erect shrub or
small tree, branches downy: Ivs. broader than long,
1-2 in. long, coriaceous, the lobes obtuse, 7-nerved: fls.

mostly in axillary pairs (sometimes 1 or 3) on pedicels

bearing a pair of bractlets, yellow with red blotch on
the upper petal, the petals 2 in. or less long, obovate,
much exceeding calyx (which is entire): pod stalked,
4-5 in. long. India. B.M. 5560.

10. Kappleri, Sagot (B. Krugii, Urban). Fig. 477.

Strong tree, to 50 ft.: Ivs. 2J^ in. or less long, long-

petioled, longer than broad, truncate or somewhat
cordate at base, divided about one-third of the length
into obtuse lobes that are about 5-nerved : fls. in short
racemes opposite the Ivs., whitish rose with darker and

purple markings, the petals spatulate and clawed;
lower stamens fertile: pod 6-10 in., narrow and curved.

Probably French Guiana; cult, and partly sponta-
neous in W. Indies. Attractive.

11. purp&rea, Linn. (B. triandra, Roxbg.). Small to

middle-sized tree: Ivs. coriaceous, glabrous, somewhat
cordate, cleft one-third to one-half their depth, 9-11-

nerved; lobes obtuse or somewhat acute: fls. in few-

fld. axillary and terminal corymbs, fragrant; petals

red, one streaked with white on the claw, oblanceolate,

acute; fertile stamens 3-4, very long, the rest sterile or

abortive: pod 1 ft. long. India, Burma, China. One
of the finest flowering small trees in S. Fla. Fls. are

borne in the greatest profusion, 3-5 in. across, varying
in color from almost white to a shade of rich purple, and
marked and shaded with many tones. The plant is
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robust and hardy, growing to a height of 15 ft. in less

than 2 years, and blooms all winter and spring. What
is known as B. triandra to Fla. cultivators is described
as a very tender species but succeeding admirably
there; growth like that of B. purpuren but with longer
willowy branches that bear at the tips great clusters

of pink fls. in late autumn or early winter, delicately
scented.

12. variegata, Linn. Much like B. purpurea in habit:

tree, 6-20 fit.: Ivs. 3-4 in. across, somewhat broader
than long, divided one-fourth to one-third the depth,
9-11-nerved, lobes rounded; petiole 1-2 in. long: fls.

about 7, in a short raceme or corymb, 4 in. across;
calyx spathe-like; petals 5, clawed, obovate-oblong,
veined, rose-colored and variegated with red and yellow,
the lowest one larger, broader above the middle,
strongly marked with crimson: pod 1-2 ft. long. India.
B.M. 6818. The coloring of the fls. varies. Var.

c&ndida, Roxbg. (B. dlba, Bueh-Ham.). Height 12
ft.: fls. white, beautifully veined with green: fls. Feb.-
May. B.M. 7312.

Numbers of bauhinias may be expected to appear in plantings
along the southern borders. The following names have already
occurred: B. cdndicans, Benth. Closely related to B. forficata.

Spicy: branchlets and racemes whitish tomentose: Ivs. pubescent
below, 9-nerved: petals nearly 3 in. long. Uruguay, Argentina.
B. Hodkeri, F. Muell. Large tree: Ifts. distinct, broad, very
obtuse, 5-7-nerved: fls. white, edged with crimson, in few-fld.
terminal racemes; petals clawed, the blade about 1H in. long.
Austral. B. Richardsonii, said to be from Mauritius; unidentified.

L. H. B.f
BAY TREE: Laurus.

BEAN. A name applied to various plants of the Legu-
minbsx. The word is commonly used for herbaceous

plants of the Phaseolus tribe, but it is sometimes em-
ployed for seeds of leguminous trees and shrubs. The
species of true beans (Phaseolus and closely allied gen-
era) are yet imperfectly understood. The bean differs

from the pea, among other things, in being epigeal in

germination (cotyledons appearing above ground).
Some of the plants to which the name is applied are

really peas.
The beans chiefly known to horticulture are of five

types: (1) The Broad bean (Vicia Faba), or the bean of

history, an erect-growing plant, producing very large
and usually flat, orbicular or angular seeds. Probably
native to southwest Asia (Figs. 478, 479 a). See Vicia.

These types of beans are extensively grown in Europe,
mostly for feeding animals. They are either grown to
full maturity and a meal made from the bean, or the

plant is cut when nearly full grown and used as forage
or made into

/)] silage. The
Broad bean
needs a cool cli-

mate and long
season. In the
United States,
the summers are
too hot and dry
for its successful

cultivation on a

large scale, and
the plant is

practically un-
known here. In

Canada, the
plant has been
used with corn
to make silage;
and this com-
bination has
been called the
"Robertson mix-
ture." (2) Kid-

ney bean (Pha-
478. Broad bean Vicia Fba. ( X H) seolus V ul-

garis; Figs. 4796, 480). This is the plant which is

everywhere known as bean in North America, com-
prising all the common field, garden, snap and siring

beans. By the
French it is known
as haricot, and by
the Spanish as fri-

jole, and these
words are often

found in our litera-

ture. Its nativity
is unknown, but is

probably of tropical
American origin. For in-

quiries into the nativity
of the bean, see DeCan-
dolle, Origin of Culti-

vated Plants; Gray &
TrumbulljAmer.
Jour.Sci.26:130;
Sturtevant,
A m e r . Nat.
1887:332; \\itt-

mack, Ber. der
Deutschen Bot.

Gesellschaft, 6:

374 (1888). (3)

Lima or Sugar
beans (Phaseo-

lunatus, which see).

Long-season, normally
tall - climbing plants,

producing large, flat

seeds (Figs. 479 c, 481).
Native to South Amer-
ica. See Bailey, Bull.

87, Cornell Kxp. Sta.

(4) Various species of

479. Types of beans. (Natural size.)

a. Vicia Faba. fc. Phaseolus vulgaris. c. Phaseolus lunatus.
d. Dolichos sesquipedalis (properly a Vigna). e. Glycine hispida.

/. Phaseolus multiflorus.

Dolichos (as D. sesquipedalis of gardens), or closely
related things. Vines which produce very long, slender

pods and small, narrow beans (Figs. 479rf, 482). Nat ivc

to tropical America. (5) Soy, or Soja, bean ((V///n/

hispida). A bushy, erect, hairy plant producing small

pods in clusters, and pea-like seeds (Figs. 479 e, 483).

In this country used mostly for forage. Native to

China and Japan, where it is much grown.
Aside from these types, there are others of less econ-

omic importance. The Scarlet Runner type is a peren-
nial phaseolus (P. multiflorus), grown in this country

mostly for ornament '(Figs. 479/, 484). The Tepary
bean, now gaining prominence in the Southwest, is a

form of Phaseolus acutifolius, a native species. Various

other species of Phaseolus are also cultivated in va-

rious parts of the world under the name of beans. P.

radiatus is prized in Japan, and has been introduced

into the United States as Adzuki Bean (see Georgeson,
Bull. 32. Kan. Exp. Sta.). Vigna siitriisix, known in

North America as cowpea (which see), is sometimes

called a bean. The Velvet bean of the South is a

Mucuna (which see), recently, however, referred to

Stizolobium. The Jack bean is a Canavalia (Fig. 485).

Recent American studies on varieties and types of

beans are Irish, Rep. Mo. Bot. Card. 1901, 81-165;
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480. Common or Kidney bean.

Phaseolus vulgaris.

Jarvis American Varieties of Beans, Cornell Bull. 260

(190X); Freeman. An/. Bull. 68 (1912).

The sea beans of the Florida coast are seeds of various

tropical leguminous plants, and are transported by
ocean currents (see Coe, in G.F. 7:503).

For botanical treatment, see Dolichos, Glycine,

Phaseolus, Vicin, Vigna. L. H. B.

Culture of the bean.

For the purposes of the practical gardener, the various

types and numerous varieties of the bean may be classi-

fied in two groups, in two different ways, namely,
either as "field

beans" and "gar-
den beans," or as

"bush beans" and

"pole beans."
Field beans are

grown on a large
commercial scale

for the dry-shelled

seeds, either as a
farm crop in regu-
lar rotation, as
corn and potatoes
are grown, or at

times as a sub-

sidiary or chance

crop, or side line,

in young orchards,
and so on, but are

not usually found
in the home- or
market- garden,
where highly ma-
nured soil would
tend to stimulate

growth of foliage at the expense of seed-production.
Field beans belong mostly or entirely in the class of

bush beans. The garden beans are more commonly
grown for their succulent pods and immature seeds,
and include both bush and pole or "running" sorts.

The latter come almost exclusively under the head of

"garden" beans.
The great economic value of the bean is generally

recognized, not alone in respect to its high place as a
farm and garden crop, but also as the most suitable

material, next to animal products, in compounding a
balanced ration for man, and to some extent for beast,
and as a substitute for dear meats.

Beans are easily forced under glass, in a temperature
suitable for tomatoes. They may be grown cither in

pots or beds. The bush varieties, as Sion House, are

preferred. Keep them growing, and look out for red

spider.

Field beans.

Ordinary field beans like a fairly good warm farm
soil, such us will suit corn or potatoes. They do not
draw very heavily on the fertility of the land. Belong-
ing to the legumes, they are able to make use to a large
extent of atmospheric nitrogen, and if given a good
start will not only look out for their own needs in that

respect, but may leave the land better supplied with

nitrogen than it was found at planting-time. They will

not thrive on wet or badly drained land; otherwise

good strong loams, or soils resting on limestone, are
considered most desirable, with sandy loams and
gravelly loams next in order. They should have a fair

but not excessive amount of humus. A few loads of fine

old stable manure spread evenly on the surface after

plowing, if possible supplemented with fifty or a hun-
dred pounds of muriate of potash and a few hundred
pounds of dissolved rock (acid phosphate) or other

phosphatic manure, may be expected to give good re-

turns. Or, in the absence of these chemicals, 200

pounds or so of a commercial fertilizer such as is usually

applied foi grain crops, and which analyzes about 2 or

3 per cent of nitrogen, 8 of phosphoric acid and 3 or 4 of

potash, may be applied broadcast after plowing. Al-

though the planting should not be done until after the

soil has become warm, in the northern states not before

June, the customary planting-time in the great beau-

producing sections extends from June 1 to June 25; it

is, nevertheless, of great importance to plow the land

early and keep it worked with disk or other harrows
until planting-time; this for the purpose of preserving
moisture and getting ahead of the weeds. Important
also is the use of good hand-picked seed beans, not over

one year old, and free from weevils and disease infection.

The rows are to be made 28 to 36 inches apart, and for

small areas, planting by hand or with a corn-planter
will do. For planting on a larger scale, a regular bean-

planter or a grain-drill with part of the tubes stopped up
so as to bring the rows the correct distance apart should

be used. If fertilizer is to be applied with the drill at

the same time, it may be allowed to run from the hoe
or tube on each side of each tube that discharges the

seed beans.

Among the varieties generally grown in field culture

are the Pea or Navy, the Medium, Red and White

Kidney. The Pea bean is small but early and prolific,

and considered to be about as profitable as any other

under ordinary circumstances. It is particularly recom-

mended for the small or home grower.
The harvesting comes when the pods have ripened

and the leaves have dropped off, and is to be done
with a bean-puller or harvester, taking two rows at a

time, or in a small way by hand-pulling. The vines are

put in small heaps, allowed to cure, and promptly stored

out of the way of moisture, afterwards threshed with

a bean thresher, or in a small way with the flail, cleaned,
sorted by hand (in a large commercial way with the help
of a bean-sorting device), and marketed.

Garden beans.

The warm and fertile soil of the average home- or

market-garden suits the requirements of the "garden"
beans, as they are mostly grown for their tender and
succulent pods and not for their seeds, or, as in the

case of the lima and several others, for their seeds in

an immature or half-developed state. The pods of all

these garden beans should
be picked promptly and
clean in order to prolong

'

the bearing period as

much as possible. If the

beans are allowed to ripen
on the vines, the latter

will soon give out. Only
when these garden beans
are grown for seed pur-
poses is early and even

ripening desirable, and in

that case the pods, per-

haps with the exception
of the first setting if

light, must all be left on.

A good string bean has a
thick, meaty pod which

snaps off clean when
broken leaving no string white Lima bean
along the back. (XH)
Many varieties which

answer this description are offered in the various seeds-
men's lists, both green-podded and yellow-podded.
Early Valentine, with its many strains (Red, Black,
Earliest Improved, and so on), is still in favor with

growers for a green-podded variety. A newer good
one is Stringless Green-Pod. Quite numerous are
the yellow-podded sorts. Among them are Black Wax,
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Golden Wax, Davis Kidney Wax, Wardwell Wax,
1 imlson. and others.

Pole beans.

Pole or running varieties of beans require especially
fertile soil; and for that king of table beans, the lima of

all forms, too much can hardly be done in the way of

enriching the ground. Warm soil is one of the first

essentials of success in growing pole beans. When poles
are to be used for support, they should be set not less

than 4 feet apart each way, before the beans are planted.
Four or five beans are to be placed around each pole,
1 to 13^ inches deep. While it is a safe rule to put the
seed eye downward, it is not a necessary condition of

prompt and uniform germination. In case of absence or

scarcity of poles, a serviceable, cheap and ornamental
trellis may be constructed by setting posts firmly at

proper distances along the row, connecting them with
two wires, one a few inches and the other 5 or 6 feet

from the ground, and finally winding cheap twine zig-

zag fashion around the two wires. Cultivate and hoe

frequently. A top-dressing of good fertilizer, or of old

poultry- or sheep-manure, hoed in around the plants,

may be of great help in keeping up the productiveness
of the plants to the end of the season. To have a con-
tinuous supply during the entire season, the pods,
when large enough, must be gathered frequently and
clean. Among the varieties used both for string
and shell beans, are the Green-podded Creaseback,

482. Yard-long Bean. A species of Vigna.

several wax varieties, Golden Cluster, and the popular
Horticultural or Speckled Cranberry bean, besides any
number of others. A very fine bean is the Dutch
Runner (Fig. 484), which approaches the lima in

quality and resembles it in habit of growth. The seed
is of the largest size and clear white in color. Highly
ornamental is the closely related Scarlet Runner, with
its abundance of showy scarlet blossoms. This latter

bean is grown in Europe for eating, but is rarely used
for that purpose here.

Lima beans.

Of all pole beans, the limas have undoubtedly the

greatest economic value. They enjoy a deserved popu-
larity, and are usually grown with profit by the market-
gardener. The varieties might be classed in three types,

that of the Large Lima, the Dreer Lima, and the
Small Lima or Sieva. Each of them has a number of

sub-varieties or strains, and appears in both pole and
bush form. The old Large Lima (Fig. 481) is a very
large, flat bean, and yet largely grown for main crop.
To the same type belong Extra-Early Jersey, King-
of-the-Garden, and others. The pods of these are very
large, and the beans in them somewhat flattened.

There are dwarf forms of both sieva and the regular
lima. The Burpee Bush Lima is a form of the Targe
lima type. The Dreer Lima of both forms is appreciated
especially for its high quality. The seeds are more
roundish and crowded close together in the pods, the
latter being much smaller than those of the Large Lima.
The seeds of these two types are light-colored, with a

greenish tinge, but the Large Lima is also represented
by red and speckled (red-and-white) sports. The Small
Lima or Sieva, with its dwarf form, Henderson Bush
Lima, seems to be hardier and earlier than the two
larger types, but pod and bean are quite small. The
color of this bean is nearly clear white, but there is also
a speckled sub-variety of it. Wherever there is a place
for the Sieva, its bush form will be appreciated. The
bush forms of the two larger types, however, are not

uniformly productive enough to take the place of the

pole forms entirely. The latter will often be preferable
when a season of continuous bearing is desired.

Lima beans require a long season, and therefore are
not much grown along the northern borders and in

Canada. They must be given warm and "quick" soil

and kept constantly growing.

Other beans.

Three other members of the bean tribe might be men-
tioned in this connection; namely, the Black bean or

cowpea of the South, the Japanese Soy bean, and the

English or Broad bean. The cowpea takes, in some
measure, the same place in the southern states that red
clover takes at the North, being used both as stock food
and as a green-manure crop. There are many varieti<-M

of it, early and late, some of strictly bush habit
and some producing long runners. See Cowpea. ( )f

greater value for the same purposes, north of New Jer-

sey, seems to be the Japanese Soy bean, which is early
enough to come to maturity almost anywhere in the
United States. Its foliage is rather thin or open, how-
ever, which impairs its value for green-manuring. The
dry bean constitutes one of the richest vegetable foods

known, and its flavor seems unobjectionable to all kinds
of stock. Sow one bushel to the acre. Similar to this in

value is the English Broad bean, several varieties of

which, as the Broad Windsor, the Horse bean, and others,
are grown and are popular in England and in some parts
of the European continent. In most parts of the United
States they are scarcely known, and in none generally
cultivated. Only a few of our seedsmen list them in

their otherwise complete catalogues. Yet they are a

decidedly interesting group of plants, and worthy of

greater attention in the cooler parts of the country.
Being about as hardy as peas, they may be planted
much earlier than would be safe for ordinary beans.

The Windsor is used in England in much the same way as

lima beans are used in America; but the latter are so

much better that in the United States there is no need
of planting the former as a table vegetable. The varie-

ties with smallish seeds are sometimes grown and used
in

parts
of Europe for feeding pigeons and chickens,

and under certain conditions might have some value

here for the same purpose on account of the high

protein content.

Insects and diseases.

The foliage of the various beans is rarely attacked by
insects. A somewhat serious pest, however, which
attacks the seeds both in the pod and dry, after being

shelled, is the bean-weevil, a smaller brother of the JM a-

weevil, and having nearly the same general habits of

development. If only beans free from live weevils are

used for seed in a given locality, the product will be

free from them also. For that reason, all beans to be

used for seed, or for food, if suspected of being weevil-

infested, should be subjected to the carbon-bisulfid

treatment in the fall. It is simple, but care should be

taken to keep the highly inflammable drug away from
an open fire or light. Place the beans in a tight recep-
tacle. Pour a quantity (half pint to barrel) of the

bisulfid into a saucer or other flat dish, which place on

top of the beans, and cover the receptacle tightly,

leaving it thus for twenty-four hours or more.
Difficult to control is the bean blight, a disease which

frequently affects field, garden and lima beans. Seed
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from an affected field should not be used, nor should
beans be planted again on a field for several years after

having been affected. For bean anthracnose, also called

bean rust (erroneously) and pod-spot, which is easily

recognized by the dark or brownish spots on the pods
and occurs both on field and garden beans, there is one
sure preventive. Plant clean seed and grow a practically
clean crop. It is advisable for the grower to select his

own seed beans, carefully rejecting every pod that
shows the least sign of the disease. The true bean rust

is not so often met with, therefore not so serious.

T. GREINER.

Lima beans in California.

Lima beans are grown in California very extensively
as a field crop, supplying the markets of the country
with the bulk of the dry shelled product. The figures
for the lima bean crop of 1910 in California are as
follows:

Sacks
Ventura County 800.000
Orange County 150,000
Santa Barbara County 75,000
Los Angeles County 75,000
San Diego County 60,000

Total 1,160,000

The above represents a total of about 82,850 acres
devoted to this crop.
Lima beans delight in warm, summer weather, but

if the relative humidity is low, they suffer in conse-

quence. Along the California coast, which is the heavi-
est producing section, the fogs are remarkably constant
in the night and early morning, and when for a week or
ten days these fogs are lacking, the bean crop suffers

markedly. The small pods that are just forming dry
up and fall off without making seed. The heavy fogs
which roll in may add a little moisture to the surface
soil for a time, but not enough to reach the roots and
aid the plants directly. The great benefit of the fog is

in lessening evaporation and tempering the atmosphere,
less water passing from the plant into moist atmosphere
than would pass into dry atmosphere.
The profitable production of lima beans is limited to

some extent by soil, though not so much as by climate.

They are grown on soil ranging all the way from sandy
to adobe. The lima bean plant does not grow well on
an acid soil; neither does it thrive on an alkali soil.

California soils, being mostly arid or semi-arid, are not

badly leached, and
therefore lime is

usually abundant,
insuring freedom
from acidity. But
the same aridity
and consequent lack

of leaching is re-

sponsible for the ac-

cumulation in some
lands of consider-
able amounts of

alkali salts, enough
to limit the area
and the production
in the counties
where the bulk of

the limas is grown.
The amount of
alkali which this

bean can endure
and still produce
paying crops has
not been definitely

determined, but it

is not high. How-
ever, experience has

483. Soy bean. Glycine hispida. ( XM shown that the lima

484. Phaseolus multiflorus.

(XH)

will bear more alkali than the Blackeye, Lady Washing-
ton, or other beans of the common kidney type.
The difference in time of maturity is very great

between sandy and clayey soils, and still greater be-
tween dry and moist soils. A difference of a Week may
be observed in the same field, due to physical variations
in the soil, and much more
than this difference in time
has been frequently observed
within the distance of a few
miles. It seems that the

water-supply of the soil more
than the texture is respon-
sible for this difference in

time of ripening, as irrigation
on light soils causes the same
lateness in maturity. Thus,
a tendency is found toward
the perennial habit which the

plant maintains under the
humid conditions of the

tropics.
Soils with much nitrogen

tend to produce late matu-
rity; hence the limas ripen
later on land which has been

recently manured. On the
other hand, the mineral ele-

ments tend toward early
maturity. Limas require a
richer soil than do the white

kidney beans; the pole varie-
ties require a richer soil than
the bush varieties.

The standard preparation
of land for a bean crop is

practised. Growers have
learned by experience that

good preparation pays; in fact, very much more culti-

vation is given the soil before seeding than after.

Planting is from May 1 to May 25, at the rate of

forty-five to sixty-five pounds per acre, according to
the moisture condition and fertility of the soil. The
beans are planted in rows 30 to 36 inches apart, 8 to 12
inches apart in the row, a single seed being dropped in a
place. On the heavier and more moist soils, where the

growth of vines is rank, the wider distances are given
between rows. Two inches in the moist soil is considered
the best depth of planting.
The beans are tilled while young, one, two or three

times, the average number of cultivations being two or a
little more. The fields are ordinarily kept free from
weeds from the time of working in the winter till the
vines cover the ground. Cultivation must cease when
the vines get large, as, not being provided with supports,
they spread across the row and would be badly injured
by the passage of the cultivator. After the vines have
made such a growth as practically to cover the
ground, the mulch is not so much needed to prevent
evaporation.

Irrigation in California.

As there is normally no rain on the bean crop in
California from planting till harvest, the ground, of

course, becomes very dry. Hence irrigation has been
found profitable, the production in many fields being
doubled by the use of water. The most common
method of irrigation is by the row system. Furrows are
made between all the rows with an implement carrying
four broad shovels, furrowing between four rows at a
time. Water is run in these furrows for the desired

time, after which the land is leveled by a shallow
cultivation. This prevents excessive evaporation which
would take place if the furrows were allowed to bake in
the sun. Usually only one irrigation is given, and that
about July 1st, just before cultivation ceases. Two and
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one half to 3 acre-inches per acre are applied at this

time.

Harvesting, and caring for the product.

In the sections of light and unirrigated land, the
beans ripen from August 20 to September 10. In the

irrigated parts and on heavier land, they ripen from

September 10 to September 25 or October 1. These
dates indicate the time the beans are harvested. Before
the earliest date for each section there will be some dry
pods in all the fields and at the latest date of harvest
there are always green pods.
The beans are harvested by a seed-cutter with two

runners 12 to 15 inches high. On the inner side of each
a knife is set diagonally backward and toward themiddle
of the sled. A few
inches above each
knife is a bar of iron

or wood set in a simi-

lar position. The sled-

runners are such
distance apart that
two rows of beans
will pass between
them. Hence each
knife is drawn along
the line of the row
cutting the plants
just below the sur-

face of the ground.
The diagonal position
of the knife causes it

to cut the plants
clean without pulling

up by the roots, and
together with the

diagonal bar above, pushes both
rows to the middle, leaving them
together in a windrow. These
cutters are often mounted on
wheels to bear the main weight
of the sled and driver, the runner

cutting into the ground just

enough to hold it firmly to the
row. Levers are provided to

raise and lower the frame of the
sled. A man with two or three

horses, usually three, cuts from
8 to 12J^ acres a day.
The vines, after lying in wind-

rows for a few hours, as left by
the cutter, are piled by hand
with pitchforks. Three wind-
rows are commonly placed to-

gether in one row of piles. Piles are 4 or 5 feet in

diameter on the ground and 3 feet high. 'They remain
in these piles till very dry, which is a length of time

varying with the weather and the maturity of the

beans, but usually from two to three weeks. A man
is expected to pile about 5 acres a day, but frequently
does not pile more than 2 or 3 acres. It requires from
two to three men to handle the beans cut with one sled.

Threshing is done by itinerant machines, using for

power either steam or gasolene engines. The machines
thresh from 1,000 to 2,500 sacks per day, 1,500 being a
fair day's work. In a few instances about 3,000 sacks
have been threshed in a day. The charge is usually
25 cents a hundred pounds, equal to 20 cents a sack.
The beans are stored in large warehouses until mar-
keted, and are generally recleaned by a mechanical
recleaner which is very satisfactory.

Yield and value of crop.

The average yield is about fourteen sacks, eighty
pounds per sack, or about 1,120 pounds per acre. Some
fields produce nearly three times this amount, but in

485. The Chickasaw Lima, or Jack bean.
Canavalia ensiformis. ( X M)

the best section an average of twenty-five sacks or 2,000
pounds per acre is considered to be satisfactory.
Another factor which is of importance, and which has

only recently come to be appreciated, is the value of the
bean straw as rough feed. It is generally regarded that
the straw is worth about SI per ton in the field, loose.

GEORGE W. SHAW.

Tepary beans.

The tepary is a small white bean native to the
southwestern region of the United States (P/-,

acutifolius var. latifolius), long grown by the Indians
and now receiving attention from general cultivators.

The first full acount is in Bulletin 68, Arizona Experi-
ment Station (1912).
The development of artesian and dry-farming dis-

tricts in Arizona, together with the increased use of

pumped water for irrigation, have created a need for a

leguminous crop which, used in rotation with grain or

forage planting, will maintain the nitrogen and humous
content of the soil and at the same time provide a

money return which is sure and profitable. The experi-
ence of practical farmers throughout Arizona and New-
Mexico has for years demonstrated the fact that no

crop so well fills this demand as the growing of dry
shell beans. Being a countrywide food staple, they have
a steady market which is little influenced by local

conditions other than transportation

charges. As corn in Illinois, cotton in

Texas or wheat in Kansas represent
to their producers products of staple

value, so may the dry-farmers of the

Southwest, and those irrigating with
artesian and pumped waters, look to

the bean as a money-crop which at all

times may be surely and readily turned
into cash.

Varieties of beans originated in the

humid sections of the East are of but
little value when grown in Arizona.

They do not withstand satisfactorily
the extreme aridity and heat of the air

during the summer months. Out of a

large number of varieties tested at

Yuma, only those of southwestern

origin were at all successful.

Among these southwestern varieties

of beans, first tested at Yuma in 1909,
certain ones were noted which gave
yields far in excess of all others, includ-

ing even the much-prized pink bean,
or frijole. Subsequent investigations

developed the fact that this group of

varieties (known as teparies) was distinct from either

the common kidney or snap bean. They were found to

constitute a new species, hitherto unrecognized as a

cultivated plant in botanical or horticultural literature.

It has been described by the writer as a new variety of

Phaseolus aculifolius. In its wild state, rhaseohm

acutifolius is peculiar to the southwestern desert

region. It may be found on the mountain-sides and in

narrow valleys from the Pecos river westward across

New Mexico and Arizona and southward into the

adjoining states of Mexico. Domesticated from the

neighboring canons and cultivated in small p.-r

attended at best by a crude husbandry and dependent
upon the precarious summer rains and uncertain floods

from the mountain washes for irrigation, the tepary has

lost none of its native hardiness. It has been cultivated

by the Papago and Pima Indians from prehistoric
times and in all probability formed one of the principal

food-crops of that ancient and unknown agricultural

race, the ruins of whose cities and irrigating canals are

now the only witnesses of their former presence and

prosperity.
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While growing, the tepary may easily be distinguished

from the common garden bean by its more slender

vines and smaller leaves. The leaves are also thinner,

smoother, narrower and more pointed at the apex than

those of the bean. The pods are smaller than those of

the bean, averaging about 3 inches long and f inch

wide. Being somewhat flattened and having thin,

rather tough walls, the pods might resemble rather

closely a small variety of the lima. Teparies, however,
differ markedly from either the bean or the lima in the

length of the steins bearing the first pair of aerial

leaves. For teparies these measure only about I inch,

whereas for beans and limas they will average an inch

or more. The seeds of the tepary are smaller than those

of the other sorts mentioned and there are a number of

minor differences which suffice to give them a distinctive

appearance at least to those who are familiar with the

group. The seeds of the white variety
are very similar to those of the navy
bean, with which they would in all

probability be classed on the general
market. A convenient test for shelled

tepary beans is to immerse them in

water. They will wrinkle in five to

ten minutes; while other cultivated

species commonly require forty-five
minutes to one hour.

The tepary as a food.

There is considerable difference of

opinion as to the relative palat ability
of beans and teparies. Among the

Indians and Mexicans, the commer-
cial pink bean is preferred to the

tepary, as they say it has a better
flavor. These people, however, make
the same difference between the pink
bean and the white navy which is

shipped in from the East. Teparies
should be soaked twelve hours before

cooking, during which time they swell

to at least twice their original volume
and more than double in weight. In
this respect they markedly surpass
other beans. Well-cooked teparies
are light and mealy and have a rich

bean-like aroma. Boiled and baked
with bacon or mashed and added to

soups, they form most acceptable
dishes. To such as are fond of the

onion, a small amount of this vegetable finely chopped
and stirred in during boiling makes a pleasing
addition.

Yields and culture.

The superiority of the tepary over other beans for

planting in the Southwest is exhibited in its greater
productivity when grown under similar conditions.

This statement is not only true in irrigated sections,
but even more marked in regions devoted to dry-farm-
ing. In nine experiments in Arizona covering almost

every condition of soil, culture and water-supply, and
extending over three years, the average yield of the

teparies has been slightly more than four times the

average for varieties of the kidney bean. These greater

yields are due to the ability of the tepary to germinate
quickly in the presence of a low moisture-content of

the soil, with the resulting better stands on dry lands.

The tepary is also able to withstand protracted seasons
of drought without permanent injury, returning to full

vigor immediately when the rains come. Other beans
do not possess this ability to a marked degree. The
tepary is also inured to the greatest extremes of sum-
mer temperatures and will bloom and set seed anymonth from May to November. On the other hand,
when the blooming period of common beans happens to

486. Typical Snap,
or String beans.

(XH)

487. Bedding. Arundinaria
Veitchii.

fall within a season of extreme heat, the buds will for

the most part drop without setting pods. For these

reasons the tepary is a more sure and dependable crop,
often giving fair returns when beans are a total failure.

With an ample supply of water, good soil and other
conditions favorable,
teparies should yield 700
to 1,200 pounds per acre.

However, 1,500 pounds
per acre have been re-

ported from the Colo-
rado Valley near Yuma.
Under dry-farm condi-

tions, yields of 450 to

700 pounds have been

reported. On irrigated

lands, teparies may be

planted in southern Arizona any time from the early

spring when danger of frost is past until August 10.

The best crops however, are secured by early planting,
March 20 to April 1, or by midsummer planting, July
12 to 25. In dry-farming, they are planted any time
from the 10th to the 15th or 20th of July.

GEO. F. FREEMAN.
BEARBERRY: Arctostaphylos.

BEAR'S BREECH: Acanthus.

BEAUCARNEA: Nolina.

BEAUFORTIA (Duchess of Beaufort, patron of

botany). Myrtacex. Greenhouse red-flowered shrubs,
blooming in spring.

Stiff, more or less heath-like shrubs: Ivs. commonly
opposite, small and rigid, often only 1-nerved: fls. in

heads or short spikes, sessile; calyx 5-lobed; petals 5,

spreading; stamens many, longer than the petals, in

bundles opposite each of the petals; ovary 3-celled: fr.

a loculicidal caps, borne in the hardened calyx-tube.
Twelve or 13 species in W. Austral. Requires the treat-

ment of coolhouse Australian things, with peaty soil.

Prop, by maturing shoots under glass.

purp&rea, Lindl. Small free-flowering shrub, with

virgate branches: Ivs. ovate-lanceolate or narrower,
becoming linear on the small branches: fls. small, pur-
plish red, the petals shorter than the erect subulate

calyx-lobes. L. u_ jj.

BEAUMONTIA (after Mrs. Beaumont, of Bretton
Hal!,Yorkshire, England). Apocyndcex. Hothouse white-
flowered twiner.

Corolla funnelform, short-tubed, without scales in

the throat, with 5 broad lobes; stamens 5, included,
attached to corolla; disk 5-lobed -or of 5 scales. The
genus is more nearly allied to the familiar greenhouse
shrub Trachelospermum jasminoides than to the splen-
did tropical climbers in Allamanda and Dipladema.
Four or 5 Indian or
Javanese trees or tall

climbers, with very
large, white, fra-

grant, bell-shaped fls.

in terminal cymes.
B. grandiflora has

been neglected of

late, presumably be-
cause it needs so
much room. It
should be planted
out in strong, fibrous,

loamy soil of a warm-
house, as it rarely succeeds in pots. It is best trained
to the roof, as full light is necessary for flowering, if

not for growth. The shoots may be thinned if the large
leaves cast too much shade on the plants beneath. The
wood should be well ripened to produce an abundance
of winter bloom. The flowers are produced on the

488. Bedding. Bambusa palmata.



464 BEAUMONTIA BEDDING

growth of the previous season. After flowering, the

plant should be severely pruned to produce lateral
shoots for the next season's bloom. In its native coun-

try, this vine
climbs over very
tall trees.

grandifldra,
Wall. A tall-

growing, woody
vine: Ivs. obo-

vate, cuspidate,
wavy margined:
sepals 5, large,

ovate, wavy,
pink-tipped; co-

rolla-tubeveined
with green, the
limb 5-cleft. B.
M. 3213. Gn.
45, p. 138; 49,

p. 314. J.H.III.
28:243. Var.
superba, having
larger whiter fls.

than the type, is

known.

489. Oriental pattern.

1. White geranium. 2. Calendula offici-

nalis, "Orange King." 3. Coleus, green.
4. Verbena hybrida Purple Mammoth, or
Lemoine's heliotrope. 5. Alyssum varie-
gatum. 6. Outline of black-red coleus
bounding all parts. B. fr&grans,

Pierre. Evergreen
shrub with white, fragrant, shallow bell-shaped fls. Cochin China.
G.C. III. 49: 306. B. JerdoniArui, Wight. Similar to the above but
with smaller parts, and with follicles 10 in. long. Cult, only in rare
collections. Wight Ic., pi. 1314.

jj TAYLOR t

BEDDING, or BEDDING-OUT. The temporary use
out-of-doors of plants that are massed for showy and
striking effects. There are four main types: spring,
summer, subtropical and carpet-bedding.

Spring bedding.

The most temporary of all forms of bedding is that

designed only
for spring effects. It is usually followed

by summer bedding in the same area. It is the only
kind that largely employs hardy plants, as crocuses,
narcissi, daffodils, tulips, hyacinths,

and other Dutch
bulbs. All four types of bedding are commonly seen in

public parks, but spring bedding is the most appropri-
ate for amateur and home use, as the bulbs flower at a
dreary time of the year, when their brave colors are most
cheering, and also because they are much more familiar
than the subtropical and foliage plants of summer.
Moreover, hardy bulbs are more easily cultivated than
any other class of plants, and they are cheap. The
main principle is to plant them early enough to

secure a strong
root develop-
ment. There-
fore, they should
be ordered early,
and planted in

the latter part of

October or first

of November.
The colors may
be massed or
mixed according
to taste, the
terms massed
and mixed bed-

ding referring to

unity or variety
of effect, and be-

ing applicable in

each of the four
main types men-

490. French pattern.

I. Calendula officinalis, "Sulphur Queen."
2. Ageratum nanum, "Blue Perfection."
3. White geranium. 4. Scarlet geranium.
61 Pink geranium. Palm at center for accent.
Whole design oultined with green alter-
nant hera.

tioned above.

Opposed to
this style of bed-

ding is the naturalizing of bulbs in the lawn. Crocuses
and squills are particularly charming when they
appear singly, or in twos or threes, at unexpected
places in the lawn. Daffodils are frequently natural-
ized in large masses in spots where the grass is not
mowed.

Pansies are the only other plants that are used ex-

tensively for spring bedding. English double daisies
and catchflies are largely used for edgings. Pansies are
set out between April 1 and 15. In large operations,
pansy seed is sown in August of the preceding year,
and the young plants are transplanted once and win-
tered in a coldframe. After flowering, the plants are
thrown away. The other method is to sow the seed in
a greenhouse in January. The August-sown pansies
give larger and earlier blooms, but the January-sown
pansies will last longer, and in partially shaded places
will give scattering bloom all summer, especially if pro-
tected from drought.

Summer bedding.

Bedding for summer effects often follows spring
bedding in the same space of ground, and employs
chiefly geraniums, coleus, begonias, ageratum, salvia,
vinca, alyssum, petunia, verbena, heliotrope, grasses,

cacti, and aquatic plants, the culture and varieties of
which may be" sought elsewhere in this work. As to

tenderness, these fall into two groups, the first of which
may be set out about May 15 in New York, and the
second about June 1. Geraniums are the most impor-
tant of the first group, and coleus is an example of the
tenderest mate-
rial, which is set

out simultane-

ously with sub-

tropical plants
when all danger
of frost is past.
As to fondness

for sunlight,
there are again
two groups, but
the only bedding
plants of im-

portance that
prefer shade are tuberous begonias and fuchsias. The
popularity lately achieved by tuberous begonias in

Europe will probably never be duplicated in America.
The secret of their culture is shade, shelter, and mois-
ture at the roots. Therefore, a

clay
bottom is desirable

for a bed of tuberous begonias, as being more retentive
of moisture than a sandy or porous soil. They enjoy
cool air and as much indirect light as possible, but not
the direct rays of the sun. The north side of a build-

ing is better for them than a station under trees, as

the trees usually give too dense a shade, and their

roots interfere. On the other hand, coleus is more
highly colored in full sunlight than in shade.
The only fibrous-rooted begonias largely used for

bedding are varieties of the semperflorens type, of which
Vernon and Erfqrdii are popular varieties at present.
In the manipulation of tender perennials, there are often

two methods of propagation, either of which may be

better, according to the ideal in view. As a matter of

general tendency, propagation by cuttings gives bloom
that is earlier but not so continuous or profuse as by
seeds. Salvias and verbenas are pronounced examples.
On the contrary, cuttings must be depended on, as a

rule, to keep the choicest varieties true to type, as a
function of seeds in nature seems to be to produce more
variation than can be attained by non-sexual methods
of propagation, as by bulbs or cuttings. Salvias are also

an example of plants that are particularly effective

when seen at a great distance, and also of plants that

are generally massed for unity of effect, and not mixed
with others. Verbenas aie commonly grown by them-

491. French border pattern.

1. Marguerite, "Queen Alexandra." 2.

Coleus, "Golden Bedder." 3. Scarlet geia-
nium. 4. Cineraria maritima. 5. Calendula
officinalis, "Sulphur Queen." 6. Ageratum
nanum, "Blue Perfection." 7. White gera-
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selves, but this is because they demand much room by
reason of their trailing habit.

Subtropical bedding.

Summer bedding for subtropical effects employs
chiefly cannas, musas, castor-oil plants, crotons, palms,
ferns of coarser habit, screw-pines, dracenas, araucarias,

elephant-ear caladiums, and, to a lesser extent, abutilon,

acalypha, achyranthes, anthericum, Carica Papaya,
sanchezia, and others. Cannas are by far the most

popular at the present time, especially for mass-work.
Sometimes the tall, purple-leaved old-fashioned, small-

flowered types are used in the center or at the back of

the bed, and the dwarf, modern, large-flowered types
around the edges or in front. Frequently, massing with
a single variety of canna is practised. Next to cannas
in popularity probably come the crotons or codieums,
the broad-leaved types, as Queen Victoria, being better

for this purpose than the narrower-leaved or simply
curious kinds, as Codiseiim interruptum and C. voiutum,
which belong to fanciers' collections. For carpeting the

ground in a croton bed, two variegated trailers can be
used with good effect, the wandering Jew or trades-

cantia and Oplismenus Burmannii, which is familiar

to gardeners as Panicum nariegntum. The large leaves of

bananas give a very rich tropical effect, especially if

the3* can be so
sheltered that
the wind will

not split them.
One of the very
best plants for

encircling a

public fountain
is the huge-
leaved ele-
phant-ear cala-

dium. For in-

teresting points
concerning its

culture, see Co-
locasia. Among
the first half-

dozen favorities

for sub -tropi-
cal bedding is

the castor - oil

plant, or rici-

nus. Its mar-

492. Tudor rose pattern.

1. Scarlet begonia. 1. Lobelia erinus,
white. 3. Echeveria secunda glauca. 4.
Scarlet geranium. 5. Cineraria maritima.
6. Alternanthera paronychioides.

velous growth from seed in a single season makes it

one of the very best of all plants for rapidly filling up
large areas temporarily. Grasses furnish an exception
to the general rule that betiding plants are tender.

There are some kinds of bamboos that are more or less

hardy in the northern states, and these are bound to
increase in popularity. Figs. 487, 488. A favorite

combination of grasses for bedding is Arundo Donax,
the giant reed, surrounded by eulalias. Grasses and
their kind are particularly effective in aquatic groups.
No well-kept large establishment is complete without

a pond or body of water in which aquatic plants are
naturalized. For a more extended account of this

attractive subject, see the article Aquatics.
There is a large class of tender material as palms,

screw-pines, the coarser ferns, dracenas, araucarias a
class of foliage plants that really does better outdoors

during summer in a shady and sheltered position than
indoors all the year round. In the more formal styles
of ornamental gardening, such plants often form the
nucleus of a subtropical bed, the large tubs of the

palms being hidden by lower-growing plants, as

begonias, or whatever may be left over from the spring

operations. In less formal gardening, the tubs may be
hidden by plunging them half-way into the ground and
grading the sod, which has been previously broken, in

such a manner as to conceal the tubs entirely. The
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plants are arranged in a freer and more natural manner,
and the outer fringe of begonias and the like may be
dispensed with. The chief dangers to such plants are
from the sun and wind. Palms once scorched or wind-
whipped are ruined. Hence, a sheltered position on
the north side

of a building, fe_

or under the
shade of trees, is

usually the best

spot for their
summer v a c a -

tion.

Carpet-bedding. C-RF

493. Eighteenth century English border

pattern.

1. Lobelia erinus, blue. 2. Begonia,
"Fairy Queen." 3. Cineraria maritima. 4.
Calendula pfficinalis, "Sulphur Queen." 5.
Lobelia erinus, white. 6. Alternanthera
paronychioides. Alternative: Use pansies
alone.

What isknown
as carpet- or de-

sign-bedding is

the most formal
and most expen-
sive of all kinds
of bedding, and
employs plants
that stand pinching and shearing, as coleus, achyran-
thes, alternanthera, lobelia, one of the dusty millers

(Centaurea gymnocarpa, C. candidissima will not bear
the shears), and certain succulents of the hen-and-
chickens type (as echeverias), and many others. The
plants are started indoors, mostly by cuttings, and
from

very carefully selected stock. The terms "geo-
metrical bedding" and ''fancy bedding" are somewhat
synonymous. Here belong the imitations of buildings
and animals, the portraits of men, the lettered greet-
ings to conventions, the calendars, floral clocks, and
similar ingenuities.
The designs of carpet-beds are very numerous, but

there are certain recognized standards. The diagrams
(Figs. 489 to 494) give forms and planting material for
a half-dozen unlike and regulated patterns, with har-
monious color combinations. Forms of pattern-beds on
the lawn are shown in Figs. 495, 496. A proper setting
for pattern beds is indicated in Fig. 497. For designs
and for extended cultural information, the reader is

referred to the numerous German books on the subject,
to Mottet's La Mosaiculture, and to a book published
by Geo. A. Solly & Son, Springfield, Mass. This style
of bedding requires the highest degree of technical

skill, and is especially enjoyed by the Germans, whose
gardeners excel in it.

The position of a bed is far more important than the

style of bedding or the kinds of plants that are used.
The natural school of landscape gardening, as opposed to
the various schools of ornamental gardening, makes no
objection to beds
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phia, are particularly commendable; a flower-bed should
not be in the middle of a large lawn, because it dis-

tracts the attention from the larger picture, and
because the lawn is the canvas upon which the land-

scape gardener makes his

picture. The chief merit of

beds is their attractiveness

and brightness, which ac-

counts for their presence in

parks and public places. On
the other hand, they are ex-

pensive, and they are at
their best only two or three

months in the year, while
a mud-hole in a lawn for

nine months of the year is

an unsightly object. Formal
beds, especially of foliage

plants, with their gaudy
colors and unchanging
monotony, are considered

by some the most unnatural
and the least artistic style
of gardening. Nevertheless,
they require a high degree of

technical skill, which de-
serves appreciation.

495. Lawn bedding pattern.

General instructions.

A few practical suggestions may be given for making
any bed. The soil should be rich and full of vegetable
matter. If a foot or 18 inches of the surface soil is so

poor that it must be removed, it may be replaced by
two parts of fibrous loam and one of well-rotted manure,
with some upturned broken sods in the bottom for

drainage. The fall is the proper time to apply manure,
and if the bed be thoroughly spaded over and left rough
during the winter, the alternate freezing and thawing
will fine both the soil and the fiber of the manure.
Beginners nearly always fail to supply perfect condi-
tions for watering. A midsummer mulch of half-rotted
manure enables the plants to take all the moisture they
need during the drought and to keep it. The soil should
be in ideal condition before the plants are set into it,

mellow, rich, full of fiber, and of firm and uniform
texture. Begin in the middle and work toward the

edges. When the bed is finished, give it one thorough
soaking, to settle the soil at the roots.

BEECH: Fa us.
R BERT SHORE "

BEES IN HORTICULTURE. Bees pollinate the

greatest number of flowers of any insects. To them,
therefore, horticulturists are indebted for a service that
is inestimable, but it is usually disregarded. The pro-

gressive horticulturist, how-
ever, today is awake to the
situation and ready to uti-

lize the honey-bee in an
effort better to meet com-
petition.
The bee's service to the

horticulturist in pollinating
the flowers of fruits and
vegetables, is the result of
its effort to secure nectar
or pollen, the male element
of the flower; this is trans-

planted from the anther to
the stigma, which latter is the female organ. Many
flowers, for satisfactory fertilization, require a foreign
pollen, and it is through the agency of bees that this is

usually supplied. The intricacies of the mechanisms and
the means of pollination have been described by a host
of writers, including Darwin and Muller.

There are two kinds of bees, solitary and colonial

(social). Solitary bees live isolated and singly, seldom

496. Lawn bedding pattern.

becoming numerous. Among the colonial bees are the
bumblebee and honey-bee, ^yhile the honey-bee may
be classed as wild when colonies escape from apiaries,
wild bees may be considered to include all bees other
than the honey-bee.

While wild bees are sometimes numerous and may be
observed at work on the apple, raspberry and many
other flowers, the honey-bee, in most localities, prob-
ably outnumbers them. If it were possible to calculate
the value derived from pollination by the honey-bee
alone, these returns would without doubt far exceed the
total income of beekeepers through their honey and
wax. In the bee, therefore, there is a source of double
income.

Among the cultivated plants in northern latitudes

that are pollinated by honey-bees, are the apple, pear,

Elum,
quince, peach, raspberry, blackberry and straw-

erry (to some extent), mulberry, pea, bean, currant,

grape, squash, melon, cucumber and the cranberry.
The value of the honey-bee in the cultivation of the

cranberry was but recently recognized and is mentioned
on next page.
While growers of fruits and vegetables have usually

recognized that bees play an important part in their

croppage, they have largely depended on the wild bees

or bees in neighboring apiaries for service. There is,

497. Pattern beds in a formal setting.

however, some risk in this, because the seasons vary and
the prevalence of insect- and bee-life varies from year
to year.

It is well known that the prevalence of all wild litV,

plant or animal, is subject to fluctuations due to favor-

able and unfavorable environmental conditions. Some
years in a locality there is a pest of mosquitos or house-

flies. In succeeding years they may be few. It is so with

the game birds and the fish of the sea; they are plenty
or scarce from time to time. Bees also have their

periods of ups and downs. When favored, they riae to

the crest of prosperity and prevalence. It may be that

disease enters a locality and reduces their numbers.
Hard winters may also depreciate them so that in a

year when they are needed for their service as pollen-

bearers, they are at a low ebb. Fig. 498 illustrates the

hypothetical curve of this fluctuation.

When the horticulturist realizes that he is depending
on this fluctuating service of wild bees, he asks what he

can do to overcome the unreliability and assure him-
self of a maximum crop or a more even crop. The
recommendation would be to establish an apiary in

proportion to the size of the orchard or garden. This

eliminates any dependency upon wild bees or honey-
bees from neighboring apiaries. Yet their additional

service will do no harm. It is far better to over-supply
an orchard with bees during the blooming period than

to have a scarcity. Furthermore, the cost of the small

apiary is infinitesimal as compared with the
benefits and returns.
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It should also be remembered that during fruit-

bloom particularly, weather conditions often prohibit
free flight of bees. Hence they should be near at hand
to perform their service. Numerous observations are

on record in which orchards were successfully fertilized

when the bees had less than a quarter of a mile to fly,

while more distant orchards bore no crops. Thus the

apiary in or adjacent to an orchard will safeguard failure.

A specific instance of the importance of bees to the

practical orchardist, is shown in an observation on two
orchards of about equal acreage in a western "pocket"
in the foothills of an admirable fruit land, well drained

and protected from frost. One grower secured large

crops, while his neighbor secured none, although his

fruit trees were of the same age and blossomed heavily
each spring. The owner, in despair of financial ruin,

called for assistance upon the State Experiment Station.

A specialist, who was a pomologist and entomologist,

investigated the two entirely comparable orchards, but
was about to return without solving the problem when
the question of bees arose. Upon inquiry it was asserted

that no bees had been maintained for either orchard.

Going over the ground more carefully, however, the

specialist found in a neglected corner of the fruiting

orchard, a fallen log partially sunken in the damp
land. This sheltered a very large colony of bees; to it is

attributed the success of the orchard. The following
season bees were provided in the orchard which had

previously failed, with the result that the owner netted

$3,800 on his crop.

Special services of bees.

Various fruits. -The honey-bee has been known to
work the strawberry although it does not always fre-

quent it. There is, however, a particular affinity in the

raspberry for bees. One of the sources of the finest

honey is the wild raspberry. The blackberry is less

frequently visited. Plums benefit materially.

Cranberry. Recently investigations have shown the
bees to be of prime importance in the setting of cran-
berries. In cranberry-growing in Massachusetts, own-
ers are maintaining their own apiaries. It may be
desirable to have one colony for every two acres. The
growers of melons use colonies of bees on their planta-
tions with most marked success. Similarly, cucumber-
growers for pickling-houses and squash-growers regu-
larly maintain bees. General market-gardeners also
believe in the benefits derived.

Apple and peach orchards. Apple and pear crops as
well as peach and plum are, without doubt, more even,
larger and more constant when bees are kept. In Ver-
mont it has recently been noticed that the largest apple
crops occur in the vicinity of the commercial apiaries.
It is fast becoming the custom among commercial
growers to maintain their own apiaries adjacent to or
in their orchards. Some advocate a colony of bees for

every fifty trees.

In greenhouses. For the fertilization of vegetables
and fruits in greenhouses, bees are of material service,
having largely done away with the use of the camel's-
hair brush, impossible for commercial growers. For
example, in Massachusetts, one grower of greenhouse
cucumbers uses upwards of eighty colonies a year. The
total number used annually in the state by greenhouse
cucumber-growers exceeds 2,000 colonies. It is believed

by some that tomatoes in the greenhouse benefit to
some extent by the service of bees.

The alleged injury to fruit by bees.

Occasionally it is alleged that bees damage an
orchard. It might be concluded when bees are seen

upon peaches, grapes or pears, sucking at the flesh, that
the bee is injurious. On the other hand if this act could
have been traced, it would have been found that some-
thing other than a bee had first pierced the skin of the
fruit. Investigation shows that wasps and birds do this,

or that a fungus may disintegrate the skin. In some
such break in the skin the honey-bee can make a start;
but to the satisfaction of all beekeepers and most
orchardists, it has been proved by experiments and
demonstrations that the honey-bee is physically incap-
able of puncturing a sound fruit. Thus, the injury by
bees to fruit is a misconception; the news should be

spread by successful orchardists.

Securing of bees.

Bees are available to horticulturists in several ways.
A small number of colonies is sometimes hired for a

period of a few weeks, during the blossoming period of

the crop. Growers occasionally induce beekeepers to

establish an apiary in their orchards by granting them
privileges. Bee-keepers sometimes approach orchardists

tor the location of the apiary. The more thoughtful

grower, however, considers it advisable to own his bees.

These he maintains himself or hires kept by a practical

apiarist. The practice is growing in favor, especially

among moderate-sized orchardists or cranberry-grow-
ers, of hiring a practical apiarist to maintain the

colonies on several adjacent farms. This cooperative
plan insures a maximum efficiency of the colonies at a
minimum cost and without burdening the horticul-

turist with additional detail. Those who use bees in

498. Hypothetical curve illustrating the fluctuation of*
wild-bee life, their periods of "ups" and "downs." Dotted

line illustrates high efficiency secured by maintaining an apiary.

greenhouses will find it advantageous to maintain
colonies rather than to purchase annually.

In buying bees it is particularly essential to secure
disease-free stock. Bees are subject to at least two
prevalent diseases, known as "American foul brood"
and "European foul brood," to which they succumb
rapidly. The inexperienced, therefore, should secure
information and ascertain that the bees have been

inspected for disease, when this is possible. Should
disease set in, a considerable loss, both in bees and to
the orchard, might result in a short time. Information

concerning diseases can usually be had through the

experiment stations or agricultural colleges as well as
the United States Department of Agriculture.

Manipulation of bees.

There are numerous books and bulletins upon the

manipulation of colonies. A few fundamental features
are: Always keep the colonies strong; secure an amiable
race so that the bees may be handled agreeably; keep
the colonies in hives from which the combs may be
removed; eliminate swarming; give adequate pro-
tection in winter; feed when necessary.

If the inexperienced grower is to manipulate his own
bees, it is advised that he begin with a small number of

colonies, say not more than five.

If the bee-moth becomes prevalent in the hive, it is

a sign that something is radically wrong with the

colony. An experienced apiary inspector always sus-

pects the presence of disease when moths are found.

BURTON N. GATES.

BEET. A set of garden vegetables, grown for the

fleshy roots and a few sorts for the thickened midribs;
and some kinds in the ornamental garden for the highly
colored foliage.
There are 4 or 5 species of the genus Beta, which are
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499. Bassano beet.

sometimes cultivated under the name of beet, but Beta

vulgaris, Linn., is the only one of practical importance.
From it all our common garden varieties are derived.

According to DeCandoIle, the aboriginal slender-rooted

species is found in sandy soil, and especially near the

sea, throughout southern Europe, and on nearly all the
coasts of the Mediterranean. It also occurs as far east-

ward as the Caspian Sea and Persia. "Everything shows
that its cultivation does not date
from more than two or three cen-
turies before the Christian era." It

is now highly improved, principally
in the one direction of large and suc-

culent roots, and is much esteemed
in all civilized countries. See Beta.

The beet grows at a low tempera-
ture and thrives best, therefore, in

the cooler parts of the country, it is

also an important winter crop at the
South and an early spring crop at the
North. The young plants will stand

light frosts and after two weeks will

stand fairly heavy frosts.

With the extension of glasshouse
gardening, beets have come to be one of the important
greenhouse crops. They are not usually made a main

crop, however, but are grown between other crops,
such as lettuce, beans, or even tomatoes. They are
sown very thick and when the young plants begin to

crowd, they are thinned out and the thinning sold for

greens. As beets thrive best at relatively low tempera-
tures, they may first be grown in a lettuce-house or
other greenhouse having a temperature of 60 to

70, rather than in a house piped for tomatoes or
cucumbers.
The beet is grown exclusively from seed. Most table-

beet seed for use in the United States is produced in

Europe. It is possible, of course, for any gardener to

grow his own seed, but in order to do this the roots must
be taken up before the crown is exposed to severe frost,
and carried through the winter in cool and moist but

frost-proof storage, and planted in the garden the sec-

ond year. Seed stems run up to the height of 4 feet.

When the seeds are ripe the tops are cut and put in a
warm storage house to dry. When fully dry the seed
is winnowed out. Seed is usually sown where the crop
is to grow, although the plants are easily transplanted.
The transplanting is sometimes undertaken, especially
when beets are to be grown as a catch-crop or intercrop
in greenhouses.

Varieties and types.

Some of the most popular varietal types of the gar-
den beet are: Bassano (Fig. 499). Flesh white and
light red mixed; an old-time early variety, now less

grown than formerly. Crosby. Slightly oblate, red

flesh, excellent for general purposes, including forcing.

Early Blood Turnip. Rich, deep blood-red, flattened

turnip-shape; an old and well-known sort. Edmand.
Moderate size; handsome, rounded, smooth, deep red;
good grain and flavor; not quite first-early. Eclipse.

Uniformly globular, bright red; fine-grained and sweet;
one of the best quick-growing early beets. Egyptian
Turnip. Tops quite small; roots fair size, rich, deep
red; a standard early variety.

For field culture of culinary beets, the long-rooted
varieties are chiefly used. These are sown in the field

as soon as the weather is settled, in rows far enough
apart to allow of tillage by horse. Most of them require
the entire season in which to mature. They are grown
mostly for storing for winter use. They were once grown
for stock, but the mangel-wurzels give much greater
yields. The various types of Long and Half-long Blood
beet (Fig. 500) are chiefly used for field culture.

Favorite varieties of mangel-wurzels are Golden
Tankard, Golden Yellow Mammoth, Mammoth Long

Red. Several sorts of sugar beets, mostly imported
from Germany, are being grown in divers places in

America. Of chard, there are few selected varieties
offered in America.
The varieties of Beta vulgaris may be conveniently

divided into five cultural sections, though the distinc-
tions are somewhat arbitrary and of no fundamental
importance. These sections are as follows:

1. GARDEN BEETS. Varieties with comparatively
small tops: roots of medium size, smooth, regular and
fine-grained: mostly red, but sometimes whitish or

yellowish.
2. MANGEL-WURZELS, or MANGELS. Large, coarse-

growing varieties, with large tops and often very large

roots, the latter frequently rising some distance out of

the ground; rather coarse-grained. Extensively grown
for stock-feeding. See Cyclo. Amer. Agric. Vol. II, p.
539 (Root Crops)!

3. SUGAR-BEETS. Sometimes said to belong to

another species, but doubtless to be classified here.

Rather small-growing varieties, with medium tops:
roots small to medium, usually fusiform, smooth,
nearly always yellowish or whitish. See Cyclo. Amer.

Agric. Vol. II, p. 588.

4. CHARD, or Swiss CHARD. Varieties with com-

paratively large tops, broad leaf-blades and very large,
succulent leaf-stems, which are cooked and eaten some-
what like asparagus. The thrifty, tender young leaves

make a very excellent pot-herb. Chard has sometimes
been referred to a separate species, Beta Cicla, but
should be included with B. vulgaris. See Chard.

5. FOLIAGE BEETS. A race which has been developed
to produce luxuriant foliage of many colors and varied

markings. Of such varieties are the Brazilian, Chilian,

Victoria, and Dracccna-leaved. The ribs of the leaves

are usually beautifully colored. Where the leaf-blight

fungus is not serious, these foliage beets make excellent

borders when strong and heavy effects are desired, and

they are excellent for bedding. Raised from seeds, as

other beets are; roots may be kept over winter.

Cultivation.

Young beets constitute one of the most important
early crops in truck-gardening. Many acres of them are

grown near all the city markets, and as they bear trans-

portation well, they are often grown at comparatively
remote places. Large quantities are shipped early from

500. Half-long Blood beet.

Norfolk, Va., and from other southern points to north-

ern markets. Like all root crops, the beet needs a loose,

light, fresh, clean, rich soil, which must be in the best

condition of tillage. No fermenting manure should be

used, but instead fully rotted barn manure, with some

good potash fertilizer. Light applications of nitrate of

soda often produce, marked beneficial effects. The seed

for the first crop is sown early in spring, as soon as

the soil can be well worked. When intensive garden-
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ing is practised, the drills may be as close as 1 foot

apart, in which case the young beets are thinned to 6

inches apart in the row. But in ordinary gardening, it

will be found most convenient to run the rows 2 to 3

feet apart, allowing cultivation with the horse. The
plants in such rows can be left 4 inches apart at thin-

ning time. The thinning is done when the young
plants are large enough to be pulled for ''greens," for

which purpose they find a ready market. Beets are also

crown in quantities as a fall crop, and are stored for

winter use. When this is to be done, the seed is sown
in June, and the plantation is managed in all respects
like the spring sowing. When the young roots are

ready for the early market, they are pulled and tied

in bunches of five or six. The fall crop is pulled soon
after the first frost, the tops are removed, and the

roots stored in pits or root cellars.

Marketing.

Greenhouse beets and early beets are usually bunched
for market, three to six together, according to size. They
are bunched together tightly with a string about the

tops. All beets should be thoroughly washed before

marketing. Considerable quantities of late beets and
field-grown stock are sold in bulk, like potatoes. In
! his case the tops are cut off. Late-grown beets may be
stored over winter in the same manner as potatoes.
They are often buried in the fields in pits, but may be
kept in a good cellar or storage house. The yield of

mature beets varies from 200 to 500 bushels to an acre,
300 being an average yield.

Insects and diseases.

There are many species of insects that feed upon
beets, but flea beetles are about the only ones of im-

portance. These may be poisoned by spraying with

paris green or arsenate of lead, and they are driven

away in many cases by the use of bordeaux mixture
which is also the most important preventive of leaf-

spot. This leaf-spot is perhaps the worst disease which
attacks beets, but this is more common upon the sugar-
beets in the field than upon the more common varieties.
The potato scab, very common on potatoes, is found
also on beets, and as this disease lives in the soil from
year to year, it is a bad practice to grow beets after a

crop of potatoes. p. A. WAUGH.

BEGONIA (named after Michel Begon, superin-
tendent at St. Domingo, 1638-1710, a French pro-
moter of botany). Begoniacese. BEGONIA. ELEPHANT'S
KAH. BEEFSTEAK GERANIUM. A various group, rang-
ing from hothouse to conservatory and window-garden
subjects, many of them grown primarily for foliage,
others for the showy bloom; treated mostly as single
pot^specimens, but some kinds used for bedding.
More or less sappy or succulent herbs or undershrubs,

having the st. in some cases reduced to a thick rhizome,
in others to 11 distinct .small tuber, while a few others

ixjssess a semi-tuber in which there are a number of

closely set scales or suppressed Ivs., resembling bulbs:
Ivs. variable, alternate, more or less unequal-sided,
entire, or lobed, or toothed, ovate-acuminate, orbicular
or peltate: fls. monoecious (bisexual variations are
known: Dummer, Annals Bot. xxvi. 1123), asym-
metrical, usually in axillary cymes, the males usually
with 4 parts, of which 2 arc mostly small, the
females with 5 (run ly 2), pink, white, rose, scarlet, yel-
low, and all shades of these, being represented; stamens
numerous: filaments free or united at the base; styles
2 or 4, free, sometimes connate; .stigmas branched or
twisted like a corkscrew; ovary inferior: fr. usually a 1-
3-winged caps., which is often colored; seed numerous,
very minute. The genus Begonia, with 400-500
species in warm countries around the globe, gives the
name and definition to the Bcgoniacc:i>. Only three
other genera are recognized: Hillebrandia, witli 1 spe-

cies in Hawaii; Symbegonia, 1 little-known species in

New Guinea; Begoniella, 3 species in Colombia. The
begonias are exceedingly variable, the genus running
into about 60 well-marked sections, but the inter-

gradations are so many and the essential floral charac-
ters so constant that it is impracticable to break up
the great group into separate genera.
The begonia is one of the great groups of cultivated

ornamental plants. Very many species have been intro-

duced, and there are numberless hybrids and variations.

The most popular single begonia is now probably the

wonderfully floriferous Gloire de Lorraine (Fig. 505).
The foliage begonias are of many original kinds, and
the numerous hybrids and variations have given great
choice to the cultivator. B. Rex is the chief basis of

the foliage races. Many cultivators are unaware of the

possibilities of the Rex derivatives, because they grow
them in pots (for commerce) on benches, whereas the

singular and characteristic results are secured by grow-
ing them in the earth against greenhouse walls or in

rock pockets below the benches (Plate XIV).
Because of the great numbers of interesting forms,

begonias have appealed strongly to collectors and
fanciers. In recent years, however, the collections have
been passing out in the large private places; and most
dealers now carry only a few standard kinds (mostly
modified cultivated forms), in addition to the florists'

bedding and garden sorts and a general mixed stock of

tuberous kinds. The following botanical account, there-

fore, does not accurately represent the present state of

the begonia trade. It is to be regretted that the fan-
ciers' collections are not kept; and it is partly in the

hope that the desire for collections will return that
this rather full treatment is given of the main species
and stem-groups now in cultivation.

The foliage begonias of the Rex type are subject to
an insidious disorder, affecting the leaves and eventually
the entire plant. The remedy seems to be to discard
all suspected stock and to propagate from wholly
healthy plants, or to grow them out of it by planting
them in a shaded airy greenhouse bench for a summer
and potting again in fall.

The interest in begonias centers in their use as orna-
mental subjects. It is said that the stalks of some of
the species are used as the leaf-stalks of rhubarb are
used. The rhizomes of many species, particularly
those from South America, are bitter and astringent
and are employed locally for certain fevers and for

syphilis. Some species contain purgative principles.
The sour sap of one of the Asiatic species is said to be
used for the cleaning of weapons.
The first begonia was introduced into England in

1777, B. nitida. Since then, about 200 have proved of
value to the horticulturist. Few other plants have been
improved or varied so rapidly, there being thousands
of variations now in cultivation, displaying the most
gorgeous colors in their flowers and beautiful color-

ing in their leaves. The development of the modern
race of hybrid tuberous begonias followed the intro-
duction of B. Veitchii, B. ross-flora, B. Davisii, B. bolivi-

ensis, B. Pearcei and others after 1860. The geograph-
ical distribution of begonias is very disjunctive and
localized. They are indigenous to Mexico, Central and
South America, Asia, and South Africa. They seem to
have no genetic relationship with other plants now
living. For literature, see Dryander, The Genus Be-
gonia, Trans, of the Linn. Soc., Vol. I, 1791; Klotzsch,
Begoniaceen-Gattungen und Arten, 12 plates, 1855
(Abh. Ak. Berlin); DeCandolle's Prodromus, 15, 1,
1864; and floras of regions in which begonias are native.

L. H. B.

General culture and propagation.

For horticultural purposes, the begonias may be
arranged in four groups: The socotrana or semi-tuber-
ous set; the tuberous-rooted; the foliage kinds, mostly
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rhizomatous; and the fibrous-rooted. The bedding
begonias are mostly of the fibrous-rooted section,
particularly in the Semperflorens group, although the

improved tuberous kinds may be used for this purpose in

special places.

(1) The semi-
tuberous or
bulbous group
comprises such

begonias as B.
socotrana and
Gloire de
Sceaux. They

> ' '/'.''/AT'"'" require much
SOI. Young plants starting from the care and should

incisions on a begonia leaf. .

be grown in a
soil with more

leaf-mold than the fibrous-rooted, and a temperature of

65 to 70 in the daytime and 60 at night. Of Gloire de
Sceaux and some others, plants two years old will be
found best for decorative purposes. For special notes on
B. socolrana, see the treatment of that species, page 473.

(2) The tuberous begonias are grown in pots, boxes
or baskets, under glass, or as bedding plants in a shaded
border. If the plants are intended for pot-culture in

the greenhouse, it is best to use the tubers. For early
flowering, start the tubers in February or March, either
in small pots or shallow boxes. The soil may be com-
posed of loam, sharp sand and leaf-mold, and the tem-

perature about 60 to 65. When the plants are ready
for repotting, well-rotted manure may be added, and
when the roots have taken a fresh hold a cooler tem-

perature may be maintained. For bedding purposes,
seedling plants, as well as tubers, may be used, provid-
ing they are of a first-class strain. Tubers are preferred
if early-flowering plants are desired. For further cul-

tural notes, see the discussion on page 471.

(3) The Rex begonias are grown entirely for the

beauty of their foliage. They may be propagated by
means of either shoot- or leaf-cuttings, the latter being
the better when plants have to be raised in quantity.
Large and well-matured, but still healthy and vigorous
leaves may have the principal nerves cut on the under
side. The leaf is then pegged or weighted down on the
surface of a well-drained propagating bed. If care-

fully shaded, roots will be formed at every cut, a tiny
leaf will follow (Fig. 501), and the little plants may be
inserted singly in small pots. Another method is to
cut the large leaves into triangular parts, with a bit of

the main petiole at the tip of each, and insert the pieces
about 1 inch, with the lower or thickest end of the rib

downward (Figs. 502, 503). Still another method is

to cut the leaf in two, across the

veins, and stand it edgewise in the

propagating bed. The young plants
may be potted-up into small pots,

using a light, porous, sifted soil.

Keep shaded in a low house with
a moist atmosphere. The soil may
be gradually made coarser with each

potting until in the final shift; an
unsifted compost of two parts loam,
one part leaf-mold, one part well-

rotted manure, and one part sand,
is used, adding a sprinkling of lime.

While watering, avoid wetting the
leaves as much as possible, and keep

502. Triangular leaf-

cutting of begonia.

large, well-developed plants in a shaded house, with

plenty of ventilation day and night during the summer.
(4) The fibrous-rooted begonias comprise such spe-

cies as B. riitida, B. semperflorens var. gigantea, B.albo-

picia, B. Haageana, and B. Duchartrei. Of these, cut-

tings taken from clean, healthy stems in spring will

strike readily in an ordinary propagating-box or bench,
and if potted-on, as they require root-room, will make
fine plants for late winter and spring flowering. As

soon as one neglects good treatment, especially in re-

gard to light, fresh air and fresh soil, the red spider, a
physiological disease appearing like rust, and the
dreaded nematodes, will soon attack them and give
them a sickly and stunted appearance. They require a
temperature of 55 to 60 at night and 65 to 70
in the daytime. The plants should be kept close to the
glass in the early stages of growth, on account of the

tendency of many of the varieties to send out rather

long shoots. A good compost is three parts loam, one
part well-rotted manure, and one part sand.

While begonias in general are injured by too strong
sunshine during summer, they are benefited by all the
sunshine they can get during the winter and early
spring months. Strong sunshine, however, pouring
through imperfect glass upon wet foliage, is liable to
blister the leaves of any begonia. Such species as B.

Dregei and B. weltoniensis, which produce at their base
a thickened, fleshy stem like a potato, may be propa-
gated either by division or by cuttings. Many kinds of
the fibrous-rooted and rhizomatous sections can be
grown by amateurs, and make excellent house-plants,
especially B. manicata, B. coccinea, B. speculata, B.

argyrosligma var. picla, B. ricinifolia, B. heracleifolia,
B. incarnate. ROBERT SHORE.

Begonia Gloire de Lorraine.

Begonia Gloire de Lorraine (P'ig. 505) was raised

by Lemoine by crossing B. Dregei and B. socotrana,
and is one of the most useful and beautiful deco-
rative plants introduced. If large

specimen plants in 10- or 12-inch

pans are desired, propagating
should be begun about November
or December of the year previous,
as these plants are generally at
their best about Christmas time.

The best plants are obtained from
leaf-cuttings. Select medium-sized,
well-ripened leaves, cut off with a

sharp knife, insert in a bed of

sharp sand in a temperature of 70
and space them far enough apart,
so that they do not touch one
another. The propagating - bed
should be at least 2 inches deep, but
the stems should not be buried so

deeply that the leaf lies on the top
of the bed. These precautions pre-
vent damping off. A further preventive against damp-
ing off is to dust powdered charcoal over the bed after

the cuttings have been thoroughly watered. The leaf-

cuttings of Gloire de Lorraine are far superior to shoots

that start from the base of a cut-back plant, the leaf-

cutting having greater vigor and breaking more shoots

from the base of the plant. The leaf-cuttings will root

in three weeks in the temperature recommended above,
but they should be left in the sand until they begin to

throw up shoots from the callus formed at the end of the

leaf-stem, after which they should be immediately

Eotted
in 2-inch pots, in equal parts of fibrous loam and

af-mold, with about a fourth part of charcoal. Never
allow the plants to become pot-bound until they have
attained the desired size, and for all future pollings use

equal parts of the fiber of loam, half-decayed flaky

leaves, well-rotted cow-manure or horse-droppings, and

a fourth part of charcoal. Use this compost as rough
as can be conveniently worked around the plant while

potting. During the summer, they should be grown in

a rather humid atmosphere near the glass, always

lightly shaded from the sun until they begin to flower.

Pinch the shoots two or three times during the season

as this encourages breaks from the base of the plant.

When well rooted in the final shift, waterings with

manure-water will be beneficial. When the plants lirtrin

to flower, they should be neatly staked with thin twigs,

503. Plant arising

from the base lor tip)

of a triangular leaf-

cutting.
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504. Begouia socorana

unless desired for hanging
plants, when they may be
allowed to droop around
the pan. When in flower

they should be in a light

airy greenhouse with a

temperature of 45 by
night. These plants are

subject to mealy-bug and
may be fumigated at in-

tervals of two weeks with

hydrocyanic gas.

GEO. F. STEWART.

Tuberous begonias.

The tuberous-rooted be-

gonias, which are every

year becoming more popu-
lar, both as pot-plants,
and for bedding out-of-

doors, are the result of

crossing several different

species differing consider-

ably in habit, and are

easily cultivated. They
are raised almost
wholly from seed, and
good strains in differ-

ent colors may be ob-
tained from any repu-
table seed firm. How-
ever, if one wishes to

increase these plants
by cuttings it can be done. Shallow boxes or seed-pans
may be used in which to sow the seed about the

beginning of February. They should be well drained
and filled with a compost made up of equal parts
of peat, leaf-mold and about a fourth of charcoal.
As soon as the plants are large enough to handle,
prick them out about 2 inches apart in the same
soil as above, place them close to the glass, but
always shaded from the bright sun, and in a moist

atmosphere. When they have
grown close together, transfer
them to 3H-inch pots, the best
soil to use from now on being a

spent mushroom bed, adding
about a fifth part of charcoal. A
6 -inch pot is generally large
enough for the first season, and
when they are well established in

these pots should be kept as cool

as possible. A house facing north
is the best place for them during
the summer, and all the air pos-
sible may be admitted night and
day. On no account allow these

plants to suffer for lack of water
until fall, when they will begin to
show signs of ripening off. Dur-
ing their growing period, they
may be stimulated by frequent
applications of cow-manure water,
and soot diluted in water, an
ordinary handful to two and a
half gallons of water; water three
times with clean water, and alter-

nately with the other two. When
signs of ripening begin to show.

gradually withhold water until

the growths decay, and then place
the pots on their sides under a
bench in a greenhouse where the

temperature keeps around 40. Be
sure they are in a position where

water does not reach them. The tubers will be good for

several years, but the best plants are in their second

year. The plants may be started at intervals, having
an earlier and a later lot. For bedding out in partial

shade, these plants have no equals. Start the tubers in

flats about the end of April, have the bed heavily
manured and the soil level with the surface of the

ground, as the roots run near the top of the ground,
and consequently they have to be watered frequently.
The top of the bed should be always moist, a mulching
of well-rotted manure being of great assistance in

retaining the moisture. Plant about a foot apart, all

of one color, unless great care is exercised in blending
the brilliant colors so that they do not clash.

GEO. F. STEWABT.

acuminata, 74.
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crenate: fls. all male except the terminal one of each
branch of the cyme, in terminal few-fld. cymes, bright
rose G.C. II. 15:8. B.M. 6555. Gn. 21:163; 49:426
(as B. Gtoire de Lorraine). J.H. III. 51:317. R.H.
1906, p. 130; 1909, p. 426. A.F. 13:587, 588. Bulbs or
semi-tubers were brought from the hot sandy island of

Socotra by I. B. Balfour, and grown at Kew in 1880.

The species was first described in Gardeners' Chronicle
in 1881, and in the
same year in Bo-
tanical Magazine.
See also Balfour,

Botany of Socotra,

p. 102, 1888 (Vol.

31, Roy. Soc., Edin-

burgh). An early

study of the nature
of tie bulbs by
Duchartre will be
found in Bull. Soc.
Bot. de France, 12

(1885). This ex-

cellent plant re-

quires to be grown
in a light position
in a stove to develop
at its best. The
bulbs should be
shaken put of the
old soil in Sept. or
Oct. and potted up

' in a light soil, rich in

humus, and placed
in heat and mois-

ture, and, when well

established, should
be liberally supplied with manure-water. The fls.

appear during the winter months, after which the

plant
dies down, forming a number of large resting

buds or bulbs; the pots should then be placed in an
intermediate temp, and be kept nearly dry until the

following growing period comes round. On account of
its habit of producing fls. in winter, this species has
been largely used by the hybridist in the production
of a race of winter-flowering begonias, of which there
are many named varieties.

Following are leading Socotrana derivatives:
2. Gloire de Lorraine (B.aocotranaxB.Dregei). Fig. 505. One

of the finest hybrid begonias ever raised: Ivs. small, nearly regular,
pure green: fls. almost exclusively male, 4-petaled, large, borne in
broad panicles, covering the whole superior part of the plant, rose-
colored, not deciduous. Gt. 42, p. 111. A.F. 12:842. G.F. 5:247.
Although B. socotrana is semi - bulbous and B. Dregei has a thickened
rhiiomo, the hybrid forms show neither, but the base of the st.
throws out many shoots, which can be separated and insure the
multiplication of the plant. Intro, by Lcmoine in 1892. There
are several forms of this plant now in cult. Rothschilds variety has
larger and darker colored fls. than the type. Turnford Hall is a
form with white fls. Caledonia also has white fls. but is far inferior
as a garden plant to that of Turnford Hall. Glory of Cincinnati, a
form with very lasting large satiny pink fls., is a seedling from B.
socotrana X a sport of Gloire de Lorraine; it bloomed first in
Dec., 1908, and was intro. to trade in 1910 (J. A. Peterson).

3. Gloire de Sceauz (B. socotrana X B. subpellata). Fig. 506.
Plant stout, half shrubby, erect, vigorous, compact, will form a
plant as much as 8 ft. high in a year with good cult, and produce
quantities of its large rose-colored fls. over a period of several
months: Ivs. dark metallic green, thick, large, red beneath, veins
red above, suborbicular, slightly oblique: fls. profuse, beautiful rose-
pink, shiny, females the last fl. on the cyme. Fls. from Dec. till Mav
U.H. 1.SM:S10. G.F. 7:185. Intro, in 1885.

4. Triomphe de Lemoine (B. socotrana x B. Roezlii). St. her-
baceous, spreading, then erect and branching into numerous flower-
ing branches: Ivs. large, coriaceous, orbicular, somewhat oblique,
margins slightly cenerous, 6 in. diam.: fls. in dichotomous cymes

507. Begonia Davisii (XK). No. 6.

are withered, a rare occurrence in begonias. Another hybrid from
the same parent is Triomphe de Nancy, with fls. rich yellow in the
center, double, and the outer petals of a paler hue. Intro, 1888.

">. incomparabilis, Hort. (B. socotrana X a garden tuberous
form). Lvs. large, with the showy, well-formed orange-red fls.

Btamling well above them. K.B. 33:00.

II. TUBEROUS BEGONIAS, the plant passing the winter
as a dormant tuber Nos. 6-30.

A. Plant stemless: Ivs. springing directly from the crown
or tuber.

6. Davisii, Veitch. Fig. 507. Lvs. ovate-cordate,
dull green, thinly hairy, above and below, upper side

lighter veined and under side red, petiole short: pedun-
cles, pedicels and fl.s. bright red. Peru. B.M. 6252.
F.M. 1876:231. G.C. II. 15:669. A favorite with
hybridists, because of its rich coloring and its free flow-

ering. It has given rise to numerous dwarf, erect-habited

garden forms, with small but brightly colored fls.

7. rosaefldra. Hook. Stout: petioles, scapes, bracts,
and stipules bright red: Ivs. green, 2-4 in. wide, on stout,
hairy petioles, 2-6 in. long, orbicular, reniform, con-

cave, margins lobed, red, toothed: fls. 2 in. across,
rose-red. Andes of Peru, 12,000 ft. Intro, in 1867.
B.M. 5680. Light-colored seedlings of this species
gave rise to Queen of Whites, put into commerce in

1878, and apparently an important factor in subse-

quent garden forms of the same color. The species
itself is probably not now in cult.

8. Froebelii, A. DC. More or less hairy: Ivs. numer-
ous, cordate, acuminate, green, covered with fleshy,
purplish hairs: fls. in tall, lax, drooping, branching
cymes, brilliant scarlet, large. Late autumn and
winter. Ecuador. J.H. III. 32, p. 33. Journ. Roy.
Hort. Soc. 19, p. cxcii. Gn. 12, p. 376. Intro, about
1872-3 by Otto Froebel of Zurich. A beautiful flower-

ing plant, useful for conservatory work in winter. Var.
vernalis, Hort., hybrid (B. FroebeliixB. Dregei), simi-
lar to type; intro. by Deleuil in 1880. Var. nana,
Hort. Very dwarf: fls. dark scarlet.

9. Veitchii, Hook. Loosely hairy: st. very short or
practically none, thick, fleshy, green: Ivs. orbiculate,
cordate, lobed and incised, margins ciliate, green,
principal veins radiating from a bright carmine spot
near the center, under side pale green; petiole thick,
terete pilose: fls. 2J4 in. diam., cinnabar-red: caps,
smooth, unequal wings. Peru, 12,000 ft. B.M. 5663.
F.S. 22:2326. One of the progenitors of the tuberous
race. Intro. 1867. Probably not now in cult., but a
beautiful species.

10. octopetala, L'Her. (B. grandiflbra, Knowl. &
West). Lvs. on long, succulent downy petioles \YZ ft.

long, cordate, deeply lobed and serrated, bright green:
fls. seldom produced
in cult., greenish
white, in corymbs,
males with 8 or 9
petals 2 in. across,
females smaller and
generally fewer.
Intro, to Glasgow
from Lima, Peru,
in 1835. B.M. 3559.
F.S. 20:2056-7.
A.F. 4:225 (var.

Lemoinei). This
species is of little

or no horticul-

tural value.

AA. Plant with
st. (not scapes)
evident and
more or less

upright, usu-

ally branching.
B. Lvs. narrow,

lanceolate to

ovate-lanceolate.

11. boliviensis,
A. DC. Fig. 508. ^
Plant sparsely 508. Begonia boliviensis (X!c). No. 11.
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Imiry : st. erect at first, but drooping and becoming slen-

der with age, 2-3 ft. high, branching: Ivs. lanceolate to

ovate-Janceolate, acuminate, serrate, 3-5 in. long: fls. in

drooping panicles, cinnabar-scarlet, long and fuchsia-

like; males twice as long as females. Bolivia. B.M.
5657. Intro, into England in 1864. It is a very useful

basket-plant. This species has recently been crossed

with some of the double and single garden forms of

the tuberous race (of which this species was one
of the ancestors), and has given rise to a pretty and
distinct type with long pendulous sts. and drooping
fls. which render them most useful as subjects for

baskets. B. Bertinii, Hort., is closely allied, and per-

haps a form of B. boliviensis. Fls. light scarlet, numer-
ous and large, not so pendent. Gt. 51, p. 550, desc. R.H.
1894, p. 247. There is a dwarf form (var. nana) of this.

B. Worthiana, Hort., said to be a seedling of B. bolivi-

ensis, with larger and shorter Ivs. and more numerous
and less pendent fls. B. bolidavis, Hort., is a hybrid of

B. Davisii and B. boliviensis.

12. Sutherland!!, Hook. Slender and graceful, 1-2
ft. high, bright vinous red, from small tubers: Ivs. 4-6
in. long, lanceolate, lobed and serrated, green, with red
veins and margin; petioles slender, red: fls. numerous,
coppery or salmon-red. Natal. B.M. 5689. Intro, by
Backhouse in 1867. Of little decorative value.

BB. Lvs. broad-ovate to cordate-ovate.

13. Pearcei, Hook. Pubescent, branching, 1 ft.

high: Ivs. oblique-ovate, cordate, acuminate,
toothed, glabrous and velvety green above, tomen-
tose beneath, pale red on under surface: fls. in

loose, axillary panicles, large, bright yellow. Boli-

via; intro. from La Paz, being sent by Mr. Pearce,
collector for Messrs. Veitch. B.M. 5545. A vari- Sio.

able plant,
both in habit, size, color of the fls.

and in the degree of the venation of the strongly
nerved Ivs. It is the only yellow-fld. tuberous begonia
in cult. It has been the chief factor in the production
of the hundreds of yellow, buff and orange-colored
garden forms. Intro, in 1865.

14. Cldrkei, Hook. Stout and erect, 2 ft., pubera-
lent, the st. purplish, fleshy: Ivs. obliquely cordate-

ovate, serrate: fls. in pendulous racemes, abundant,

509. Begonia Dregei ( X ! ) No. 17.

large, bright red. Bolivia, 9,000-10,000 ft. B.M
5663 (as B. Veitchii), 5675. Resembles B. Veitchii. It
was the seed parent of Vesuvius and Emperor, two im-
portant and useful varieties for bedding out. Probably

not now in cult.

15. Evansiana,
Andr. (B. ilix-

color, R. Br. B.

grdndis, Dry.).
Smooth: st. de-

ciduous, branch-

ing,2ft.high:lvs.

ovate-acute, sub-

cordate, lobed,

margins denticu-

late, green above,
under side and
petioles red, pe-
duncles branch-

ing, nxillary: fls.

numerous, flesh-

colored, large.
Java, China,
Japan. B. M.
1473. A hand-
some and almost

hardy species.
Intro, in 1804 to

Kew. Lit tie cult,

now. It makes a

Eretty
and free-

owering plant
for the cool
greenhouse in

Begonia tuberhybrida. Single-flowered (XM)- summer. Readily
prop.bybulblets,

which are produced in quantities in the axils of the

Ivs. after flowering, and which will give flowering plants
the following year. Stands some frost.

16. gracilis, HBK. (B. bicolor, Wats. B. diversi-

fblia, R. Grah.). Smooth and shining, tall and st.

erect, seldom branched, succulent: Ivs. thinly scattered

along sts., almost heart-shaped, slightly hairy, lobed,

denticulate, ciliate: fls. on short, axillary peduncles,

pink. Mex. B.M. 2966. In axils of Ivs. between

stipules a cluster of bulblets is borne. These may be

gathered and sown as seeds. Along with its varieties,

annulata, diversifolia, Martiana, and others, it makes
a very beautiful summer-flowering greenhouse begonia.

Intro, by P. Neill, of Cannonmills, Edinburgh, in

1829. This species should be treated in exactly the

same way as the garden race of tuberous begonias as

to cult. The variety Martiana is a large-fld. form with

rose-colored fls. and frequently reaches 5 ft. in height.

It is a pretty and desirable greenhouse plant, producing
a succession of fls. for 2-3 months during the summer.

17. Drfigei, Otto & Dietr. (B. cdffra, Meisn. B.

parvifdlia, Grah. B. reniftirmis, Hort.). Glabrous: st.-.

succulent, annual, 1-3 ft. high: from a rootstalk a

fleshy irregular tuber: Ivs. thin, small, oblique-ovate,

green, deeply serrated, reddish on the under side: fls.

white, small, profuse. Cape of Good Hope. B.M. 3720

Received at Botanic Gardens, Edinburgh in 1836

from Berlin. A useful free-flowering greenhouse plant.

18. weltoniensis, Hort. (B. Sutherlandii x B. Dregei).

St. reddish, 1-3 ft. high: Ivs. light green, smooth, ovate-

acuminate, lobed, dentate, 1^-2 in. across; petiole red,

1-1 MS in. long: fls. pink, profuse, on short peduncle!

Frequently met with in cottagers' windows in England;
of very easy cult. Intro, by Major Clark, of Welton

Park, England. Var. filba, Hort., has white fls.

19. fulgens, Lemoine. Stout: st. short: Ivs. large-

reniform to cordate-ovate, more or less oblique, irregu-

larly sinuate-toothed, sparsely hairy above and beneath,

dull dark green above and reddish on the under side:
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fls. large (2 in. across) in many long-peduncled

clusters, bright rich rose-red, fragrant. Bolivia.

A handsome plant, published by Lemoine in cata-

logue of 1893.

BBB. Lvs. orbicular.

20. Baumannii, Lemoine. Loose-hairy or nearly
glabrous, the sts. often very short and the plant
appearing acaulescent, but becoming 1-1 l

/z ft. high:
Ivs. large, orbicular, with short, thick petioles:

peduncles 18 in. high, bearing panicles of 4-6 fls.,

which are rose-red, 4-petaled, from 3-4 in. across,
'ragrant as roses. Bolivia, 8,000-9,000 ft. B.M.

7510. <;t. 40:1348; 42, p. 25. A.F. 7:561. G.F.
~>:77. It is described as plentiful in the moist

valleys of the Cordilleras, where it is eaten by cattle.

Distributed by Lemoine in 1890. Tubers as large
as ostrich eggs. Habit of B. socolrana.

BBBB. Lvs. various, mostly broad-ovate at base,

acuminate, oblique.

21. tuberhybrida, Voss (B. tuberbsa, Hort.). Figs.
510, 511, 512. The garden race of tuberous bego-
nias, combined of many species and derived from
many sources, very variable and yet for the most
part agreeing in general If. form. There are many
named garden varieties.

OTHER TUBEROUS-ROOTED SPECIES.

22. cinnabarina, Hook. Puberulent: sts. short, green, zigzag,
.-lightly downy: Ivs. on short petioles, obliquely ovate, lobed and
serratea: peduncles 9-12 in. long, red; fls. cinnabar-red, 2 in. across.
Bolivia. B.M. 44S3. P.M. 10:225. Intro. 1849; not in cult.

23. crinita, Oliver. Slender, sparsely hairy : sts. red, hairy, 1 ft.

high: Ivs. ovate-cordate, irregularly toothed, tinged with red on the
under side: peduncles erect, red, producing 3 pale rose-colored fls.

Bolivia. B.M. 5897. Intro, by Veitch in 1866.

24. cyclophylla, Hook. Slightly hairy, slender, stemless: If.

"solitary, orbicular, 6 in. across, green, with fimbriated margin:
peduncles erect, 6 in. long: fls. rose-colored, with the fragrance of
roses. China. B.M. 6926. Intro, to Kew in 1885.

25. geranifdlia, Hook. Glabrous: st. 1 ft. high, erect, greenish :

Ivs. cordate, lobed, incised and serrated, green, margins red: fls. 2
or 3 on terminal peduncles, outer petals orbicular, red; the two
inner obovate, white. Lima. B.M. 3387. Intro. 1833.

26. geranipides, Hook. Small, 10-14 in., stemless, rootstock

h
h: _ . . ^ , i ,

with" a button-like cluster of yellow anthers. Natal. B.*M 5583.--
Planted in a border in a sunny greenhouse, this is a fine begonia,

512. Begonia tuberhybrida.
Double-flowered form. No. 21.

flowering profusely during Oct.
and Nov. Intro, to Kew in 1866.

Probably not now in cult. Allied
to B. Dregei.

27. natalensis, Hook. Glab-
rous: sts. fleshy, 1-2 ft. high: Ivs.

obliquely cordate, lobed, sinuate,
2-3 in. long, green, sometimes
mottled with gray, veins reddish: fls. yellowish white, tinged with
rose, 1 in. across. Natal. B.M. 4841. Intro, to Kew in 1854.

28. polypetala, A. DC. St. short, fleshy: Ivs. ovate-cordate,
toothed, hairy, with raised veins, 10x8 in.: fls. with 9 or 10
ovate-oblong petals an inch long, red; ovary hairy, with 1 long
wing. Peru. Gn. 14, p. 531. Intro, by Froebel in 1878.

29. rubricaulis, Hook. Pubescent, stemless, scapes red: Ivs. 4-0
in. long, ovate, wavy, ciliate along the margins, deep green: fls. large,
males 1 Yt in. across, 5-petaled ; females smaller, 6-petaled, reddish.
Country unknown. B.M. 4131. Intro, to Birmingham Botanic
Garden in or about 1844.

30. tenera, Dry. (B. Thwaitesii, Hook.). Pubescent, stemless:

511. Begonia tuberhybrida. Double-flowered. No. 21.

plant. Intro, to Kew about 1852.

III. SPECIES RHIZOMATOTJS: the rhizomes mostly shaggy
and lying on top the ground or very nearly so

(Fig. 516); plant making no proper upright stem
or trunk. Nos. 31-59.

A. Plant creeping, trailing, or climbing.

31. glaucophylla, Hook. (B. glaucophylla splendent,
Hort. B. glaucophylla scdndens, Hort. B. Comte de
Limminghe, Hort. B. Limminghei, Hort.). Glabrous:
sts. long, drooping or creeping, lending themselves to
training on rafters: Ivs. ovate, wavy, 3 in. long, glaucous
green, reddish and variegated in bud, purple beneath
and white-spotted above, the margin cartilaginous: fls.

brick-red, males 1 in. across, with petals, females of
equal petals. Brazil. B.M. 7219. Gn. 59, p. 336. A
good basket plant, flowering freely all winter. Excellent
for a permanent position in a greenhouse; reaches 6-8
ft. or more high.

32. scfindens, Swartz (B. lucida, Otto & Dietr. B.
elliptica, IIIiK.). Glabrous: sts. climbing or trailing,
clinging by means of short aerial roots: TVS. ovate or
broader, acuminate, notched at base, dentate, glossy
green, 4 in. long: fls. small, white, hanging in ball-like
clusters. W. Indies and 8. An excellent basket or
climbing plant.
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AA. Plant upright, often diffuse.

B. The picture-lvd. set: plants low and tending to be com-

pact, the mature Ivs. usually hanging nearly verti-

cal, often variously colored and marked.

c Lvs. oblique, lobed at the base, not peltate (or only
slightly so).

33. Rex, Putz. Fig. 513. Very hairy: st. a short,

fleshy rhizome, from which spring the long-stalked
large ovate wavy Ivs., which are hairy and colored a
rich metallic green, with a zone of silvery gray: pedun-
cles erect; fls. large, rose-tinted; males 2 in. across, with
4 unequal petals; females smaller, with 5 nearly equal

513. Begonia Rex, in its original form. No. 33.

petals; ovary 3-angled, with 2 short and 1 long wing.
Assam. F.S. 12:1255-1258. B.M. 5101. This noble

species is the principal parent in the production of the
numerous ornamental-foliaged begonias. It has been
crossed with a few species in the first place, and then

hybrid seedlings have been raised again and again from
the progeny. Fig. 513 is a copy of a part of the original

figure in Flore des Serres (1857), and is given here for

the purpose of showing what this species was like when
first known to horticulturists. There are very many
named forms, but most of the listed kinds tend soon
to pass out. One of them that has persisted, because of

the odd quirl to the If. is Countess Louise Erdoedy (B.
Alexander von HumboldtxJB. argentea-cupreata). Fig.
514. Lvs. obliquely cordate, ovate-acute, the smaller of

the 2 lobes twisted in a spiral manner, with as many as
4 coils; upper surface silvery, with veins deep green;
under surface reddish, pilose. I.H. 31:516. G.C. II.

22:205. Intro, by F. Nemeczek, gardener to Count
Erdody, a Hungarian nobleman, in 1884. Other Rex
varieties of unknown or uncertain origin: Louise Clos-
son. Lvs. ovate-acuminate, lobed, veins deep purple,
surface blotched with deep purple bronze, metallic
luster very bright. Lucy Closson is very similar, but
more vigorous, with the blotches more numerous and
better distributed. Marquis de Peralta. Lvs. small,
margins hairy, numerous silvery spots on surface.

Compact, dense grower. Duchesse de Brabant. Lvs.

large, purple, margins and surface hairy, otherwise like

B. Rex. Louise Chretien. Lvs. green, with a zone of

glossy silver towards the center, covered with very
small white spots. Count Erdoedy. Silver-white, green-
striped along the veins, hairy; lobes twisted into a
spiral, hairy.

34. xanthina, Hook. Similar to B. Rex: Ivs. large,

fleshy, cordate-ovate, acuminate, sinuate-ciliated, dark
glassy green above, purplish beneath: fls. large, almost
golden yellow, tinged on the back with red : caps, with
one large wing. India. B.M. 4683. Var. pictifdlia,
Hook. Lvs. with rows and spots of silvery white: fls.

yellowish white. B.M. 5102. Var. Lazulii, Hook. Lvs.

not spotted, tinted with bluish purple. B.M. 5107.
This species is probably not now in cult.

35. Griffithii, Hook. (B. pitta, Hort.). St.-lvs. and
habit as in B. Rex: Ivs. olive^green, with a broad zone
of gray inside a purple margin, tinged with red on the
under side, the basal lobes overlapping: fls. large,

fleshy, pink; ovary curiously crinkled along the angles.
Assam. B.M. 4984. Intro, by Henderson, England,
in 1856. Probably not now in cult.

36. Rajah, Ridley. Fig. 515. Lvs. from the root-

stock, angular-orbicular, papery, the petioles and
under veins setose, upper surface smooth and richly
mottled from the green ribs and the brown or brown-
red intermediate spaces, the margins serrate and
setose: fls. small, pink, on hispid peduncles that stand
about as high as the Ivs. Malaya. G.C. III. 16:213.
A distinct and beautiful hothouse species, deserving

of popularity. Said erroneously to be a garden hybrid.
37. Augustinei, Hemsl. A dwarf, compact species,

allied to B. Rex but devoid of color in the Ivs. as in that

species: sts. branching freely, short-jointed: Ivs. erect
or spreading, elliptic or ovate, 3-6 in. long, reddish

green above and below, covered on both sides with red

hairs; petiole red, terete, provided with dense white

hispid hairs: whole plant presenting a mixture of white
or red hairs: infl. erect, few-fld.; fls. pink. China.
Differs from B. xanlhina in its rough rugose hairy Ivs.

and rose-pink fls.

38. dsedalea, Lem. (B. strigilldsa, Dietr.). Hairy,
Rex-like: st. a short, thick rootstock: Ivs. large, green,

ovate-acuminate, cordate, margins slightly serrate and
beset with long reddish hairs, surface covered with a

peculiar network of russet-brown: peduncles spotted
and slightly hairy; fls. white, tinged with pink. Mex.
I.H. 8:269. A handsome foliage plant, not very
widely known.

39. speculata, Hort. Probably a hybrid: st. a short,
thick rhizome: Ivs. broadly ovate, acuminate, cordate,
lobed half way down the blade, on long, hairy petioles,
dull green, rough, speckled with gray, hairy, reddish

on the under side, veins very prominent, light green:
fls. on long, hairy peduncles, pink-white, males and
females both with 2 petals: caps, green, with small rod

514. Begonia Countess Louise Erdoedy ( X ?$). No. 3i

spots. Origin uncertain, although apparently com-

mon in cult, in this country. A hardy and useful

begonia for conservatory and window-garden.
40. decora, Stapf. A small species of compact habit,

allied to B. Rex: rhizome short, reddish green: Ivs. 3-

in. long, ovate, rich reddish brown with prominent
yellow-green veins: whole plant covered with thick-

set papilla and short hairs: fls. pink, comparatively
large for so small a plant. Perak This plant thrives

best in a stove. It is readily crossed with many other

species, notably with B. Rex, and the offspring are

amongst the finest ornamental foliage plants.
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41. Lmperialis, Lem. Very hairy, low: st. short, her-

baceous, green: Ivs. 4-6 in. wide, brownish green, with

irregular bands of bright green along the nerves, mak-

ing a striking contrast: fls. insignificant, white. Mex.
I.H. 8:274. Var. maculata, Hurt., has brown Ivs. with

green blotches. Var. smaragdina, Hort., has wholly

bright green Ivs. I.H. 7:262. These plants require a

hothouse treatment in winter.

cc. Lv.t. markedly peltate.

42. modica, Stapf. A spreading, dwarf plant with

.-ts. green, slender: Ivs. peltate, orbicular or broadly
ovate, 2-4 in. long, pale green in color, margins pink,

undulate, margins and veins ciliate; petioles greenish

red, hairy, 3-5 in. long: infl. few-fld., males small, 2-

petaled, orange-yellow, with red blotch at base of

petals, females same as males in color; ovary 4-celled,
'

2 in. long, winged, hairy. W. Trop. Afr. B.M. 8258.
A recent specie.s, requiring stove conditions.

43. Gentilii, De Wild. A near ally of B. modica: sts.

creeping, red hairy: Ivs. peltate, erect, ovate, acute,

margins finely serrate, slightly reflexed, green suffused

with light red, young Ivs. red; petiole terete, red,

hairy, 6-12 in. long; blades 3-4 in. long: infl. few-fld.;
fls. orange-yellow suffused with red; ovary 4-celled,

winged. Congo.
44. Bindtii, Hort. Plant rough-hairy like B. Rex:

Ivs. elliptic-orbicular, markedly peltate, green above
and red-hairy beneath, blistered or bullate. Very
recently offered, and yet little known.

45. goegoensis, X. E. Br. FIRE KING. Compact but

large plant: st. a short, thick, greenish red rootstock:
Ivs. handsome, erect, peltate, ovate-orbicular, 6-9 in.

long, surface blistered or puckered green, with dark

bronzy blotches, prominently veined, dull red on the
under side: fls. small, rose-pink, in a lax cluster 6 in.

high. Goego, Sumatra. A distinct and ornamental-
Ivil. plant, requiring stove conditions; deserves the

attention of amateurs.

BB. The essentially pliiin-lvd. rhizomatous kinds, although
some of them are grotrn almost wholly for the foliage.

(Some of this group are bold and striking.)

c. Lvs. prominently lobed, or parted or even divided.

46. ricinifdlia, Hort. (B. heracleifolia x B. peponi-
folia). St. a short, thick rootstock: Ivs. large, bronzy

.

SIS. Begonia Rajah (XH). No. 36.

green, lobed, resembling castor-oil plant: fls. numerous,
on long, erect peduncles, rose-pink. A useful free-

flowering plant for the greenhouse, producing its fls in
winter and early spring. Var. gigantea odorata, Hort.,
is a double hybrid (H. ricinifdlia and B fulgens x
B. Scharffiana) of German origin. Lvs. large, round-cor-

date, the lobes extending one-third or less deep and
notched: fls. on long scapes, standing above the Ivs.,

delicate rose-color and with tea-rose odor. Gt. 54,

p. 42.

47. heracleifdlia.Cham.&Schlecht. (B.jatrophsefblia,

Hort.). Hairy: st. a short, thick rhizome: Ivs. 6-12 in.

across, with 5-9 deep and narrow notched and toothed

516. Begonia magniflca
No. 59.

lobes, rich green: peduncles 2^-4 ft., long, straight: fls.

white or rose-tinted, small, with 2 prominent rounded
parts. Mex. B.M. 3444. B.R. 1668. J.H. III. 56:309.
Var. nigricans, Hook., has the margins of the Ivs. bor-
dered with dark (almost black) green. B.M. 4983. Var.

longipila, Hort. has long, fleshy hairs on the If.-stalks

and peduncles. B. Sunderbruch'ii, Hort., is an American
form of this var. : Ivs. bronze-green, silver bands along
the nerves, purple underneath. Var. punctata, Hort.,
has green Ivs.. reddish near the margin: fls. rose-colored,
with deep red spots on the outside.

48. rubella, Hamil. Smooth: st. a short, thick rhi-

zome: Ivs. handsome, large, cordate, acuminate, deeply
lobed, spotted with irregularly shaped dark brown marks :

fls. pale pink, on long peduncles, decorative. Nepal.
49. Verschaffeltiana, Regel (B. Verschaffeltii, Hort.

B. manicdta x B. caroliniaefolia) . Hairy: st. a thick
rhizome: Ivs. large, ovate, acuminate, lobed: fls. rose-

colored, pendent on long peduncles. I.H. 2:68. Tall,
coarse and unsightly as an old specimen, but when well
grown from year to year from cuttings makes an excel-
lent plant and produces quantities of its small rose-
colored fls. in early spring, which last for several months
and have a considerable decorative value.

50. heracleic6tyle, Veitch (B. heracleifolia x B. hydro-
cotylifolia) . A small, essentially smooth plant, with
Ivs. close to the rhizomes: Ivs. thick, obliquely cordate-
ovate, many-lobed and toothed, margins slightly ciliate,
shining metallic green above and reddish beneath: fls.

pink, small, freely produced on about 8 free-branching
peduncles in early spring. Veitch, 1895. A useful and
decorative greenhouse plant.

cc. Lvs. lanc/'olute to ovate or cordate-ovate to orbicular,
not deeply lobed, often entire, and sometimes peltate.

D. Foliage small, the Ivs. less than 2 in. wide.

51. hydrocotylifdlia, Otto. Whole plant hairy: st.

succulent, creeping: Ivs. rotundate-cordate, repand but
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entire, small, on short petioles and therefore clustered
near the ground: peduncles 1-1 > ft. high, pilose; fls.

dipetalous, rose-colored, small and numerous, showy.
Mex. B.M.3968.

DD. Foliage of usual or large size.

E. The Ivs. peltate.

52. Feast ii, Hort. (B. manicata x B. hydrocotylifdlia).

Shaggy-hairy on petioles and If.-edges: st. a short,
thick rootstock: Ivs. suborbicular, thick, reel beneath,

517. Begonia semperflorens. A recently struck cutting.
To show the precocity of bloom. No. 60.

entire with long white hairs on margins; petioles short,
irregularly marked: fls. light pink, on long peduncles.
A.G. 23 : 335. Intro, by John Feast, of Baltimore, before
1880. A common pot and house plant. B. Bunchii,
Hoit., is a form with edges of Ivs. crested and frilled.

Originated with Lloyd C. Bunch, Fredonia, Kan.
53. nelumbiifdlia, Cham. & Schlecht. Hairy: st. a

short, thick rhizome: Ivs. large, 12-18 in. long, 8-12 in.

wide, peltate, hairy on the under side, on long upstand-
ing petioles: fls. many and small, white or rose-colored,
in a dense erect much-branched cluster. Mex. The
foliage is bold and handsome, and distinct in general
effect from any other cult, species.

54. conchasfdlia, A. Dietr. Lvs. nearly peltate or
semi-peltate, thick, cordate-ovate and the basal lobes
or ears overlapping, margins entire or repand, becoming
smooth above, shining green above and reddish beneath:
fls. pink. Cent. Amer.

55. Lubbersii, E. Morr. Semi-shrubby, the short
rhizome occasionally ascending and becoming gouty
at the base:

lys. large, peltate, obliquely lanceolate,
entire, green with many silvery blotches above, claret-
colored beneath: fls. white, on long peduncles. Brazil.
G.C. III. 3:301. R.H. 1888, p. 225 Named in compli-
ment to M. Lubbers, curator Brussels Bot. Gard. Has
spots like B. maculata. Of little horticultural value.

56. albo-coccinea, Hook. (B. Grahamiana, Wight).
Smooth and shining: rootstock creeping: Ivs. peltate,
ovate, leathery, 6 in. long: peduncles 1 ft. long, coral-

red, springing from the crown; male fls. 1 in. across,
with 4 petals; female fls. also of 4 petals, white above,
coral-red beneath. Flowers in winter. India. B.R.
32:39. B.M. 4172. A beautiful species, apparently
little cult. now.

BE. The Ivs. not peltate.

57. manicata, Cels. Essentially smooth except the
hairy If.-edges, short-stemmed, succulent:

lys. ovate,
obliquely cordate, thick, fleshy, smooth, shiny green,
6-8 in. long; petioles covered with fleshy scale-like
hairs: peduncles a foot or more long, bearing loose

panicles of pink dipetalous fls. Mex. Var. aftreo-macu-
lata, Hort., has large blotches of yellowish white on
the Ivs. F.E. 8:1159. F.R. 2:435. A.G. 23:337.
Flowers profusely in spring, having a light elegant
and feathery effect supported on long erect and fro-

branching peduncles. Var. crispa, Hort., has foliage with
crispate margins; there is also a yellow-spotted form of it.

58. leprosa, Hance. A dwarf, compact species, with
short, free-branching rhizomes and erect, ovate, pale
green Ivs. with biserrate margins and reaching to a
height of 6-9 in.: infl. few-fld.; fls. large for so small a
plant, rose-pink, male with 4 petals and female with 6
petals: partially deciduous during the winter months.
China. Thrives best in a greenhouse.

59. magniflca, Lind. Fig. 516. Sub-frutescent,
smooth and shining, the sts. creeping: Ivs. large ami
bold, sometimes rising 2 ft., obliquely ovate-cordate,
entire or obscurely lobed, serrate, slightly peltate,

bright green, the margins ciliate: fls. long and fuchsia-

like, numerous, the sts., bracts, fls. and hairs of the
clusters all scarlet-red, showy. Colombia. R.H. 1870:
270. One of the best of the rhizomatous begonias.
Lf.-blades often 2 ft. across.

IV. SPECIES FIBROUS-BOOTED (roolstock, if any, small).
Nos. 60-119.

A. The small succulent herbaceous kinds, never becoming
very tall or woody.

60. semperflorens, Link. & Otto (B. Selhivii,

Klotzsch). Fig. 517. Erect, smooth plants with st.

herbaceous, green or reddish, 6-18 in. high: Ivs. ovate,

rotundate, obtuse at the base, toothed and ciliate along
the margin, pale glossy green, tinged with red on the
midrib and petiole: peduncles axillary, few-fld.; fls.

white or rose-colored; males with 4 petals, females with
5 petals: caps, green, wings tinged with red. Brazil.

L.B.C. 15:1439. R.H.
1897, p. 46. B.M. 2920.
This is an exceedingly

variable species. An
endless number of gar-
den forms has been pro-
duced from it. A very
popular bedding bego-
nia, and a persistent
bloomer. Var. Vernon
(atropurpiirea compacta,
Gt. 44, p. 570) is one of

the best forms. Tri-

omphe de Lorraine (Fig.

518) is one of the good
bedding kinds. Fls.

cherry-red, the stamens

golden yellow. Gloire de
Chatelaine is a form of

dwarf habit and deep
rose fls.; one of the
best in England for bed-

ding and pots, and a
continuous bloomer.

61. Var.giganteardsea
(B. semperflorens x B.

Lyncheana). Very dis-

tinct: rootstock woody:
sts. succulent, about 3
ft. high: Ivs. on short

petioles, ovate or reni- 513. Begonia, Triomphe de Lor-

form, obtuse, toothed at raine (XK). No. 60.
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the margins, about 7 in. across, bright green, with a

red spot at base of sinus: peduncles axillary stout,

4-8 in. long, bearing large panicles of large rosy

red fis., of which the males have 2 ovate petals, the

females 2-4 smaller petals. A.F. 13:586. A.G. 16:41.

One of the best begonias for winter decoration in

the cool greenhouse. Intro, by Lemoine in 1888.

62 Carrierei, Hort. (B. semperflorens x B. Sckmidtii.

B. Brudntii, Hort. B. Smithii, Hort.). DEWDBOP.

Compact, about 1 ft. high: Ivs. like B. semperflorens: fls.

nearlv as large as in B. semperflorens, abundant, pure
white. G. 6:557. J.H. III. 53:249 Excellent bed-

ding begonia; also a good late winter bloomer. Intro.

by Bruant in 1883.

63. firfordii, Hort. (B. SchmMtii x B. semperflorens

Vernon). Very dwarf and bushy, \ 1A ft. high: fls.

abundant, rose-carmine. Ex-
cellent for bedding. Intro, by
Haage & Schmidt in 1894.

64. Lynche&na, Hook. (B.

Roezlii, Hort., not Regel).
Glabrous: rootstock stout,
somewhat tuberous: st. erect,

tall, succulent, smooth: Ivs.

green, smooth, ovate-cordate:

sinus red: fls. in axillary,

drooping cymes, deep reddish

crimson. Mex. B.M. 6758.

Very like B. semperflorens

gigantea rosea, but not so

strong a grower. Perhaps not
now in cult.

65. Lucianse, Hort. (B.

LyncheanaxB. Brudntii). Fls.

large, in the axils of the Ivs.,

rose. Intro, by Bruant in

1889.

66. Corbeille de Feu (B.

semperflorensx B. fuchsioides) .

Fig. 519. Intermediate in

habit between its parents: fls.

bright coral-red, produced in

quantity nearly all the year
round. The plant branches

freely from the base and
makes an excellent bedding
plant; the fls. are rich-colored

and withstand the sun well.

Intro, by Lemoine, 1891.

AA. The kinds becoming woody or shrubby, mostly tall

and much branched.

B. Plants slender, upright, small-leaved.

c. Fls. pink or red.

67. fuchsioides. Hook. Fig. 520. Smooth: rootstock

woody, not prominent: sts. slender and erect, 2-3 ft.,

succulent: Ivs. many and small, ovate, \}/2 in. long,

tinged with red when young: fls. drooping like a fuchsia,
rich scarlet, males with 4 petals, females with 5 petals.
Mex. Requires the conditions of a warm airy green-
house. If kept in a moist close atmosphere it is apt to

damp off badly, and if kept too warm it makes a lot

of growth and produces very few fls. It rapidly forms
a large specimen if kept growing, and is a most attrac-

tive plant for greenhouse decoration during winter and
spring months. B.M. 4281. Var. miniata, Lind. (B.

cinnabarlna, Hort.), differs only in having flesh-colored

fls. and smaller Ivs. R.H. 1855:221. F.S. 8:787.

68. Ingramii, Hort. (B. nitida x B. fuchsioides).

Fig. 521. Combines the characters of the two species:

very free-flowering and makes a most desirable bedding
plant, and also blooms well in winter: fls. rose, large:

foliage tinted with red when exposed to the sun. The

519. Begonia Corbeille

de Feu ("Basket of Fire")

< X M). No. 66.

horizontal blooming side

branches are characteris-

tic of this plant as a green-
house subject. Intro, by
Ingram in 1849.

69. Digswelliana, Hort.

(B. Sdndersonii, Hort.)
A useful hybrid probably
between B. fuchsioides
and one of the numerous
varieties of B. semper-
florens: sts. erect or nearly

so, green suffused with
red: Ivs. elliptic, serrate,
2-4 in. long, dark rich

green in color: infl. me-
dium in length and size;

fls. rosy scarlet, pendu-
lous. A useful bed-

ding plant or may be
used for a cool greenhouse.

70. incarnata, Link &
Otto (B. aucubxfolia,
Hort. B. insignis, Grab.).
Smooth: st. erect, sub-

herbaceous, 2-3 ft. high:
Ivs. very unequally cor-

date, ovate-lanceolate, toothed: fls. rose-colored, abun-

dant, males IK in. across, with 2 ovate and 2 narrow

petals; females smaller, with 5 equal petals. B.M. 2900.

A.G. 16:97. A.F. 12:724-5; 13:588; 17:857. R.H.

1870, p. 266; 1875:151. Var. grandifldra, Hort., is a

much improved variety, very useful for cut-fls. or

decoration in winter.

71. ascotiensis, Weber. Of hybrid origin, probably
obtained from B. fuchsioides and one of the forms of B.

semperflorens: Ivs. ovate, 2 in. long, smooth, brown,
margin green, dentate: fls. on peduncles 4 in. 1mm.

bright red. An excellent bedding begonia.

cc. Fls. white, or tinted white.

72. folidsa, HBK. Small, smooth, shrubby: sts.

herbaceous, slender, branching: Ivs. very many, frond-

like, very small, somewhat 3-lobed, glossy green, dis-

tichous: fls. white, tinged with rose. Blooms early
summer. Colombia. An elegant little basket and
ornamental plant.

73. knowsleyana, Hort. Much like B. incarnata, but
If. smaller, entire or nearly so: fls. nearly white. Named
for Knowsley, seat of the Earl of Derby. Origin not

known; probably a seedling of B. acuminata. A good
winter bloomer, particularly in 6-in. pots. J.H. III.

49, p. 177.

520. Begonia fuchsioides

(XX). No. 67.

521. Begonia Ingramii (XM). No. 68.

74. acuminata, Dry. Slender, 3^4 ft. : sts. nearly or

quite smooth: Ivs. 2-3 in. long, oblique-ovate, taper-
ing to the point, toothed and serrate, the margin and
veins underneath hairy: fls. white, 3-5 on a peduncle,
nearly 1 in. across, spring and summer. Jamaica. A
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useful plant for growing in baskets, thriving and flower-

ing freely in a sunny position in a cool airy greenhouse.
Intro, to Kew in 1790. B.M. 4025. B.R. 364.

75. albo-picta, Hort. Shrubby, compact growth,
freely branched: Ivs. elliptical, lanceolate, covered with

t.

522. Begonia Scharffiana. No. 89.

numerous small silvery white spots: fls. greenish white,
males with 2 broad and 2 narrow petals, females of 5

subequal petals. Brazil. An elegant foliage plant,

especially in the young state. Intro, by Bull in 1885.

BB. Plants law-growing, diffuse.

76. Schmidtiana, Regel (B. Schmidlii, Hort.). Her-
baceous or half-shrubby, slender-branched, 1 ft. or less

in height, the branches red-tinned: Ivs.

lobed, toothed, hairy, about 2 in. long,
reddish beneath: fls. white, tinted with
rose. Brazil. R.H. 1883, pp. 56-7. Gn.
17, pp. 268-9. A very useful plant for
summer bedding. Named for Mr. Schmidt,
of the firm of Haage & Schmidt, Erfurt.
Var. rosea, Hort., has rose-red fls.

BBS. Plants stiff, succulent, white-scurfy.

77. peltate, Hassk. (B. Hdsskarlii, Zoll.).

Upright: st. perennial: Ivs. peltate, ovate-

acuminate, very thick and succulent,
covered with a whitish tomentum, 6-9 in.

Jong: fls. small, white, on long peduncles. Brazil. It
is the only begonia in cult, with thick, felted, peltate,

silvery Ivs.

78. venosa, Skan. A tall, stout, erect species with
white-frosted very fleshy foliage, and marked by very
large inflated conspicuously veined stipules: Ivs. reni-
form or ear-shaped, repand-entire, joined at the middle
(hot peltate) with the thick flattened petiole: fls. many,
white, crowded on a reddish peduncle. Brazil. B.M.
7657. Very distinct, and a striking plant when well

grown. Requires a warm sunny position in the green-
house, and to be kept rather on the dry side at the roots

during whiter.

BBBB. Plants mostly loll and erect, distinctly shrubby.

c. Lvs. compound or nearly so.

79. luxurians, Scheidw. Sts. and If.-stalks hairy, the
If.-stalks reddish: pointed membraneous stipules at the

younger nodes: Ivs. peltately compound, the 7-17 Ifts.

lanceolate (3-6 in. long and 1 in. broad), serrate,
under surface glabrous and green, upper surface with
stiff short hairs and red: fls. small, cream-color, in a

compound long-stalked cluster. S. Amer. G.C. HI.
51:28. Thrives in an intermediate temp.

80. Hemsleyana, Hook. Slightly hairy: habit dense,
free-branching: sts. erect, red, hairy: Ivs. digitate 6-12^
parted, the parts or Ifts. lanceolate or elliptic, slightly
curved, serrate undulate, rich shining green above, dull
greenish red beneath; petiole long, red: sts. and petioles
covered with soft-tomentose hairs: infl. slender, few-fld.'
fls. pink, large, 1-1% in. diam. Yunnan, S. China!
B.M. 7685. One of the hardiest species.

81. platanifdlia, Hort. (Schott?). St. shrubby,
smooth, 5-6 ft. high, erect, robust, smooth, green,
joints annulated: Ivs. 8-10 in. across, reniform, lobed
half way down, hispid on both sides, dark green, lobes

acute, toothed, ciliated: fls. in axillary dichotomous
cymes, large, white, tinted rose. Brazil. B.M. 3591.
B. gunneraef&lia, Lind. (B. Washingtoniana, Hort.),
is very similar to this, but its

lys.
are not so deeply

lobed and the fls. are very insignificant. I.H. 22:212.
Runs into many forms. See B. Fa.ureo.na in supplemen-
tary list, p. 484.

82. digitate, Raddi (B. palmata, Hort.). St. short,

gouty: Ivs. palmate, 10-12-parted, somewhat pubes-
cent, green above, brownish beneath: fls. white, in

dense clusters. Brazil. A species of little decorative
value.

83. caroliniaefdlia, Regel. St. erect, thick, fleshy: IVB.

palmately divided into 6-8 long ovate segms": fls.

small, pink, on long peduncles. Mex. Gt. 1:258.
Named for its Ivs. resembling those of the Carolinea
(Pachira). The Ifts. are ovate, rather than narrow as in

most begonias with divided or compound Ivs., and in

this regard peculiar.

84. diadema, Lind. Sts. short and fleshy, 2 ft. high:
Ivs. many, maple-like, deeply parted, bright green
blotched with white, dentate: fls. insignificant, pink.
Borneo. I.H. 29:446. Attractive for its conspicuously
marked foliage.

cc. Lvs. not compound.
D. Whole plant hairy.

E. Foliage light green, and plant pubescent.

85. vitifdlia, Schott, not Lindl. (B.

grdndis, Otto. B. reniformis, Hook.).

Tall, strong species, 3-4 ft. high:
Ivs. large and grape-like (Vitis

vinifera), orbicular or reniform,
lobed and serrate, soft-pubescent,

green above and rusty veined

beneath, the petiole flat or can-

aliculate on top: fls. small, white,

slightly downy, winter. Brazil.

B.M. 3225.

86. Engleri, Gilg. (B. Eng-
leriana,Hort.). Striking species
with mostly a single st.: con-

spicuously red -strigose- hairy
and scaly, becoming 5 ft. tall:

Ivs. large and showy, thin,

oblique and
ovate-oblong,
deeply and
evenly serrate,

hairy, red - rib-

bed: fls. on long

pendulous pe-

duncles, numer-

ous, pink. E.

Trop. Afr. Di*-

t i n c t
,

and
worthy of atten-

tion on acrount

523. Begonia Haageana. Showing a very of its handsome
small cluster ( X !i). No. 91. hairy Ivs.
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EE. Foliage colored above or beneath, or both.

F. Fls. while.

87. echinosepala, Regel. St. green, succulent, erect

and branching freely: Ivs. obliquely oblong, finely ser-

rate, rather small: fls. on axillary peduncles, white,

with curiously papillose sepals. Brazil. A useful species
for warm greenhouse, of very easy cult, and very free-

flowering. One of the best for decoration.

524. Begonia cathayana (X.' 6; No. 95.

vs. erythrophylla, Neum. Soft-hairy, the st. fleshy,

strong: Ivs. thick, reniform, long-stalked, dark green
and lustrous above and red beneath, almost entire,
stricillose: fls. small, white. Probably of garden origin.

89. Scharffiana, Regel. Fig. 522. A robust herba-
ceous perennial, 1-3 ft. high: Ivs. large, thick, fleshy,

hairy, olive-green above, crimson below: stipules very
large and prominent: fls. waxy white with red hairs on
under surface of petals, large. Brazil. Gt. 1888, p. 601.

This begonia requires warmth and care to succeed well.

When well grown, it is an excellent bracket-plant.
90. Duchfirtrei, Hort. (B. echinosepala x B. Scharf-

St. 2-3 ft. high, branched profusely, hairy, pur-

Ele:

Ivs. ovate-lanceolate, acuminate, green above,
airy, red below: fls. large, waxy white, a few red hairs

on the under surface of petals. R.H. 1892, p. 29.

Intro, by Bruant in 1892.

FF. Fls. colored.

91. Haageana, Wats. (B. Schdrffi, Hook.). Fig. 523.

Tall-shrubby, whole plant hairy: Ivs. ovate-cordate,
acuminate, wavy, red-nerved above: fls. rose-pink,
with a cyme 8-12 in. diam., males with 2 round and 2
narrow petals, females with 5 equal petals. Brazil.

G.C. III. 16:633. B.M. 7028, (as B. Scharffi).-One
of the most beautiful plants of the genus, and now
one of the best known of the big tall red-hairy begonias;
the hanging trusses of fls. (imperfectly represented in

Fig. 523) are very conspicuous. Named for one of the
firm of Haage & Schmidt. B. Cretin* i /. I lort . (B. Scharf-
<:ii>:<: x B metdllica). Intro, by Haage & Schmidt, 1890.
There is another plant named B. Credneri, which was

1 by Lemoine in 1891 from the same parents.
Bruant also used these two

parents
in 1891, and called

his plant B. pictairiensis. All three plants can be dis-

tinguished from B. Haageana only by their smaller fls.

and the peduncles standing erect and not gracefully
bending over, as in B. Haageana.

31

92. Alleryi, Hort. (B. metdllica x B. gigantea). Of the
B. Haageana' type: hairy, Ivs. bronzy, red-veined be-

neath, toothed: plant becoming very tall (even 4-6 ft.

in a single year), producing many large pendulous
clusters of rose-colored fls. A very fine warm green-
house or stove variety, free-flowering, of easy cult.

Shown in 1905 before Socie'te' National d'Horticulture
de France by M. Allery Aubert of Tours.

93. metallica, G. Smith. Hairy: sts. perennial, suc-

culent, 4 ft. high, branched: Ivs. obliquely cordate,
lobed and serrated, 3-6 in. long, upper surface green,
shaded with a dark metallic color: fls. blush-white,
under side of petals clothed with red bristly hairs.

There are a number of varieties, e. g., var variegata,
var. velfttina, var. cyprea, but they do not differ much
from the original. Bahia. R.H. 1844:218 (as B. velu-

tina). G.C. II. 5:397. A very attractive plant.

94. Margaritas, Hort. (B. metdllica x B. echino-

sepala). Plant 1-2 ft. high: sts. purple, hairy: Ivs.

ovate-acuminate, sinuously dentate, green and pur-
plish above, red beneath: fls. in cymes, large, rose-

colored; sepals with long hairs at the base. Intro. 1884.

95. cathayana, Hemsl. (B. Bowringiana, Hort., not

Champ.). Fig. 524. A beautiful ornamental-lvd.

species, named in 1908: sts. fleshy and crimson-hairy,
18 in. high: Ivs. hanging much like the Rex varieties,

large, obliquely cordate, long-pointed, toothed and ser-

rate, green with crimson nerves above and bright mot-
tled crimson beneath, very showy: fls. large for the

group, vermilion. Sept. China. B.M. 8202. It prop-
agates readily from cuttings of both sts. and Ivs. It has
been hybridized with B. Rex, producing very richly
colored foliage. B. Bowringiana, Champ. B.M. 5182,
is distinct from B. cathayana, and apparently is not in

cult.; but the B. Bowrin.Tiana of gardens, as figured in

G.C. Apr. 18, 1903 suppl., is the plant here described.

96. deliciosa, Lind. Plant the size of B. Rex, but
smooth or nearly so: Ivs. large, obliquely cordate-ovate,

many triangular-toothed or -lobed, marked above with

many gray blotches, reddish beneath: fls. in dense

clusters, pink, produced in winter. Ceylon.
97. laciniata, Roxbg. Erect, 1-2 ft., becoming strag-

gling, the sts. green: Ivs. roundly ovate, sharply lobed,
pubescent, black-purple, with a broad zone of green,
reddish on the under side: fls. as in B. Rex. India,
S.China. B.M. 5021. G.C. III. 34:368. Odd.

DD. Whole plant smooth.

E. Lvs. thick, broad and entire, often peltate.

98. sanguinea, Raddi. Fig. 525. Very smooth and
shining: sts. perennial, woody at the base, red: Ivs.

4-6 in. long, subpeltate, obliquely cordate, abruptly
pointed, thick,

fleshy, bright
green above,
blood- crimson
below: fls. small,
white. Brazil.

B.M. 3520. A
handsome ever-

525. Begonia sanguinea
(xy). No. 98.

green-l
begonia, notable
for its brilliant

rod-lined thick-

edged Ivs.

EE. Lvs. medium, stiff, green and shining.
F. Fls. white.

99. angularis, Raddi (B. zebrlna, Hort.). Smooth,
shrubby, very tall (to 8 ft), much branched, the
branches spreading or drooping: Ivs. elongate, ovate-
acuminate, shiny dark green, veins white, pale green
and reddish tinged beneath, the margins undulate and
crenate-serrate: fls. small ( %in. across) and many in large
cluster, white. Brazil. B.M. 7842. A striking plant.
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100. ulmifdlia, HBK. (Dondldia ulmifdlia, Klotzsch).
Tall, green, the st. 4-angled and grooved, shedding its

hairy
scurf: Ivs. small and elm-like (whence the name),

thinly hairy, green on both sides: fls. white, small.

Colombia. Gt. 1854:93. Very free-flowering when
grown large, the fls. appearing in winter and early
spring.

526. Begonia nitida ( X H).

No. 104.

101. longipes, Hook. Tall and stout (3 ft. or more),
the st. furrowed and more or less glandular but other-

wise the plant green, smooth and shining: Ivs. ample,
reniform or nearly orbicular, oblique or lop-sided, glossy,
serrate: fls. small, white, numerous in a long-stalked

cluster, winter-blooming. Trop. Amer. B.M. 3001.

In some forms, the peduncles are excessively long.

102. undulata, Schott. Plant green and shining,

although somewhat hairy when young: Ivs. 2-ranged,
oblong, very short-stalked, acuminate, wavy or undu-
late on the margins: fls. rather small, white, in short

axillary clusters, the pistillate ones long. Brazil. B.M.
2723.

103. kewensis, Hort. Like B. undulata: slender, with

spreading or drooping leafy branches: Ivs. ovate to

cordate-ovate about 6 in. long, smooth and shining,

green: fls. many, in large clusters, small, white or

slightly cream-colored, J^in. across. Of garden origin.
There is a hybrid between this and B. coccinea. A good
basket plant.

FF. Fls. colored.

.104. nitida, Dry. (B. minor, Jacq. B. specidsa, Hort.
B. obViqua, L'Her.). Fig. 526. Smooth: st. 3-4 ft. high,
perennial, fleshy, woody at the base when old: Ivs.

obliquely ovate, wavy, 4-6 in. across, glossy dark green:
fls. on long, axillary peduncles, pale pink, with a sil-

very blush; males 1J^ in. across, with 2 broad and 2
narrow petals; females smaller, with 5 equal petals.
Jamaica. B.M. 4046. A.G. 24:575. Gt. 2 : 192. A very
useful plant in the greenhouse, flowering all winter.
Also interesting on account of being probably the
first begonia intro. to cult, in Eu. (1777, at Kew, by
Wm. Brown). Var. odorata alba is a very handsome
variety of this species, which has smaller fls. of the

purest white and sweet-scented. Dr. Nachtigal (B.
nitida var. odorata alba x B. Lyncheana), is similar in

general form to the latter, but has fls. of a delicate

rose-pink, especially on the inner surface of petals.

105. Teftscheri, Lind. Stout: st. 2-6 ft. high,
erect, strong grower: Ivs. large, oblique, fleshy, acutely
lobed, ovate-lanceolate, margins serrate, bright green
above, with large grayish blotches or in one form with

dots, red and strongly veined beneath: fls. in axillary

clusters, bright red, large. Malaya. I.H. 26:358.

106. Bismarckii, Veitch. Lvs. large and lobed,

oblique, acuminate-pointed, 6 in. long: fls. in drooping
clusters, satiny rose, males insignificant, females 1 j 2

in. across and making a gorgeous display. -Very similar

to B. Teuscheri.

107. carminata, Veitch. A handsome hybrid, tlie

result of a cross between B. coccinea and B. Dregei:

plant erect or nearly so, branching freely: st. green.

shining: Ivs. obliquely ovate-acuminate, deeply toothed,

light green: fls. rosy scarlet in large pendulous e.yine-,.
-

The male fls. do not remain on the plant loiifj, the

main feature being the large bright rosy scarlet female
fls. and their brightly colored ovaries which remain on
the plant for a considerable period. In this respect it

greatly resembles its parent, B. coccinea. It is a very
fine greenhouse plant and should be in every collection.

108. polyantha, Hort. Sts. green, red at the nodes,

erect, free-branching: Ivs. elliptic, rich green, glabrous
or nearly so; petioles reddish green, 2-3 in. long: infl.

numerous, 10-20-fld.; fls. pink, 5-^-1 in. diam. Mex.
A strong-growing species of quick growth and produc-
ing a mass of charming fls. all over the plant in winter

and early spring. One of the finest and best of the win-

ter-flowering begonias. The plants often supplied as.

B. nalalensis are said to be this species.

109. coccinea, Hook. (B. riibra, Hort. B. mnrulata

var. corallina, Hort.). Fig. 527. Smooth: sts. tall, .suc-

culent: Ivs. on short petioles, obliquely oblong, angular,
with wavy red margins, 4-6 in. long: fls. deep coral-red;

males ^in. across, with 4 unequal petals; females more

attractive, owing to the length and rich color of the

527. Begonia coccinea ( X H). No. 109.

ovary, which has 3 small subequal wings. Brazil. B.M.
3990. The fls. are very persistent and exceedingly

ornamental, especially when planted out. Thrives

well in a warm airy greenhouse. One of the most
attractive and best-known members of the genus. It

has been largely used by the hybridist, the well-known
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President Carnot being one of its offspring. Intro.

from the Organ Mts. of Brazil by William Lobb in 1841.

EEE. Lvx. int ilium to large, the margins strongly toothed,
incised or lobed.

p. Fls. u-lii/i
1

.

110. Madame de Lesseps. Fig. 528. Showy, strong,
erect grower: Ivs. acutely lobed, large, margins serrate,

green above, red and strongly veined below: fls. large,

white, in axillary clusters, males small. Garden origin.

528. Begonia Madame de Lesseps (X!i). Xo. 110.

111. 61bia, Kcrchqve. Erect, the st. 2-3 ft. high: Ivs.

lobed, hairy and olive-green above, smooth and red
bun, tih, margins reddish, petioles grooved, smooth,
vein-; prominent as dark lines: fls. concealed by Ivs., in

small clusters directly on the st. without peduncles,
large, white, male and female in same cluster. Brazil.

FF. Fls. colored, varying to tinted white.

112. argenteo-guttata, Hort. (B.albo-pictaxB.
<)U>in'. Fig. 529. Profusely branching: Ivs. -hin-

ing green, ovate-acuminate, slightly lobed, smooth,
2'_) in. wide, 3-5 in. long, thickly dotted with
white spots: fls. in clusters, variable; petals while,

tinged with pink: caps, rose-pink. Intro, by
Lemoine, 1889. Well worth a place in a collection

on account of its decorative foliage.
113. maculata, Raddi (B. argi/rostigma, Fisch.).

Very smooth: st. erect, 2-3 ft., branching, woody
when old: Ivs. cordate, lanceolate, wavy, 4-6 in.

long, upper surface sometimes with large white
roundish or circular spots: fls. pale rose or white,
mail's with 2 ovate and 2 narrow petals, females
with 5 equal petals. It includes several forms.
Brazil. B.R. 666. Var. argyrostigma picta, Hort.,
is a common form, with very large white spots on
the Ivs. An old greenhouse or conservatory plant.
Var. elegantissima, Hort., a variety with more /

slender habit of growth than the type and only
sparingly maculated on the Ivs., but forming a large

free-branching specimen. Var. Wrightii, Hort., a

variety with large Ivs. heavily maculated with white,

especially in the young state: infl. pendulous, 10-20-fld.;
fls. white, an in. diam.; males short lived; females green-

529. Begonia argenteo-guttata

(X'A). No. 112.

ish white, remaining on the plant for several weeks.
This variety does not branch very freely as with the

preceding variety but has the habit of sending up long
stout shoots, 6 or 8
ft. high, from which
the fine handsome
clusters of fls. hang
in the form of a
chain. B. cpral-
lina, Hort., is a
free-flowering form,
useful for conser-

vatory, 8-10 ft. on
'rafters: Ivs. dark

glossy green, almost
covered with bright
coral-red long
in large drooping
trusses. J.H. III.

51:339.

114. Thurstonii,
Hort. (B. meldllica

X B. sanguinea).
Smooth and shiny: st. 2 ft. high: Ivs. orbicular-acumi-
nate oblique, rich purple, red on the under side, veins

prominent: fls. insignificant, small, rosy white, on
slender peduncles. A.F. 7:729. Excellent for bedding
on the north side of a building, and as a pot-plant.

Originated with C. Thurston, Paterson, N. J.

115. dichroa, Sprague. A tall-growing species but
often remaining dwarf, woody in lower parts, habit

half-pendulous: sts. green in upper parts only: Ivs.

large for so dwarf a plant, elliptic-ovate, 6-12 in. long,
rich green, glabrous on both sides, occasionally
toothed, prominently veined: seedling plants beauti-

fully maculated with white when young but the spot-

ting is entirely lost in the adult stage: infl. dense, short,
hidden amongst the upper Ivs.; fls. large; males occa-

sionally 2 in. diam., petals 4, rich brick-red; females

smaller, ovaries brick-red shaded with white and promi-
nently winged. Brazil. B.M. 8412. A distinct and
handsome species, useful as a basket-plant.

116. coronata, Hort. (B. carolinisefolia x B. poly-

dntha). St. shrubby, coarse, 2-3 ft. high, covered with
numerous withered stipules: Ivs. large, lobed, on long
petioles: fls. pale pink, with large, somewhat droop-
ing cymes.

117. phyllomaniaca, Mart. Fig. 530. Hairy and
shaggy: st. perennial: Ivs. obliquely cordate, attenuate,
4-6 in. long, slightly laciniated and fringed: fls. pale

530. Begonia phyllomaniaca, showing
adventitious plantlets (XJa). No. 117.

pink. B.M. 5254. Brazil. This species is pecu-
liar in producing from the st., petioles and Ivs.

innumerable buds and small growths. It is one
of the most interesting of plants. It is covered
with small fls. in early spring.

118. President Carnot, (B. coccinea x ?).

Figs. 531, 532. Plant, 2-6 ft. high, spreading: lys.

ovate-lanceolate, acute-lobed, ribs on the under side

red: fls. in a large cluster; males small, insignificant;
females large, bright red-carmine, 2 in. long, includ-

ing caps. A striking and handsome plant and one
that should be in all collections. It is of very easy
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531. Begonia President Carnot.

No. 118.

cult, and each shoot
bears 1-3 of its im-
mense clusters of bril-

liant female fls.

119. lucerna, Hort.

Fig. 533. Hybrid of ex-

ceptional merit, with
habit and constitution
of President Carnot:
Ivs. heavily spotted
with white, specially
when young: fls. in long
pendulous clusters that
are often 1 ft. in diam.;
male fls. 1 in. across;
females much larger,
with bright pink ova-

ries, giving the plant a
distinctive appearance

as they persist for many weeks. The plant succeeds
well in a warm greenhouse. Should be in every collec-

tion. Named for Lucerne, where it originated. Intro,
to commerce in 1903.

B. amdbilis, Hort. A large-fid, form of the Gloire de Lorraine
class, the clear brilliant pink blossoms being nearly 1 ^ in. across
(Rochford). B. BalmisiAna, Ruiz (B. populifolia, Kunth) Var.
milellifdlia, Dav. Tuberous rootstock: st. simple, erect, purplish,
pubescent: Ivs. reniform, obscurely lobed, irregularly serrate,
whitish tomentose beneath: fls. pale rose, in a terminal raceme.
Mex. R.H. 1911, p. 43. B. Bdrheri, Knowl. & Wesc. Fibrous-
rooted: stiff, erect, sparsely branched: sts. somewhat woody, brown,
densely hairy: Ivs. peltate, ovate, acute, lobed, serrate, 5-7
in. long, light green in color; veins pale yellowish green;

petioles long and fairly stout: infl. large and spreading, freely
branched; fls. pink, produced in early spring. Mex. A
distinct and pretty begonia. B. calabdrica, Stapf. St.

short and prostrate: Ivs. peltate, oblique, broadly cordate-
ovate, 2-3 in. long, ciliate on margins: fls. red, small.

Calabar, W. Trop. Afr. B. crassicaidis, Hort. (Lindl.?).
Lvs. large, nearly circular, coriaceous, clear green: fls. many in
vertical clusters, small, rose-white, the bloom being more beautiful
than that of B. manicata, which it resembles. B. crispa, Krelage.
Fls. large, on long, erect peduncles above the

lys.,
the 5-8 perianth

segms. crispate. Country unrecorded. B. cristata, Hort. A form
or race of tuberous begonias with a crested outgrowth in the cen-
ter of the fl. : the race is fixed and comes more or less true from seed.

B. eldtior, Hort.Veitch, is a cross between B. socotrana and a
tuberous begonia. B. Elsmeri, Hort. Of garden origin, probably
hybrid: fls. stellate, large, flesh-colored, in whiter. European.
B. FaureAna, Garn. Lvs. palmatelv parted to the middle into 3 or
5 main divisions and these divisions again parted or notched,
beautifully colored with silvery white on a green ground and with
brown-green on the ribs. Brazil. Intro, to France in 1892; named
for the former President of France. I.H. 42:34. Some at least
of the B. platanifolia of gardens is this species. B. Forgeti&na,
Hems). Fibrous-rooted: nearly 2 ft., more or less branched: Ivs.

fleshy, glossy green, 6-7 in. long and 2 in. broad: fls. pink and
white, 1 in. across, in clusters. Brazil. Named for L. Forget,
collector for Messrs. Sander. Allied to B. undulata. B. gemmata,
Hort. (B. decora X B. Rex var. ). Lvs. angled, Rex-like, dotted with
silver on a green ground: very attractive as a specimen plant. G.

22:123. B. gigantea, Hort. Rootstock woody: st. 2-3 ft.: Ivs.
caudate-acuminate, becoming 1 ft. long: fls. many, small, white or
pale pink. It is probably a form of garden origin. B. Giltonii,Hort. Plant, 2 ft. high: st. shrubby, coarse: Ivs. large, lobed- fls
on long, erect peduncles, pale pink. Interesting as being a double-
fld. fibrous-rooted begonia. Named for Gilson, colored gardener to
Mrs. Livingston, N. Y. B. Heddei, Warb. Tall, branching: Ivs.
triangular-ovate or broadly elliptic, acuminate, jagged and notched
and usually lobed toward the base, green above and red beneath'
fls. light rose, borne amongst the Ivs. German E. Afr. B. Idebla,
Hort.Veitch. Neat dwarf

plant, B. socotrana X a tuberous
begonia: 6 in.: fls. semi-double, 2 in. across, brilliant rose, long-

red : infl. short, few-fld. ; fls. blush-white, tipped with rose ; male, Jfln.
diam., female with bright yellow stigmas; ovary 3-celled bluntly
triangular, swelling up to a large fleshy fr. some 2 in. long. Trop.
Afr. B. Kunthi&na, Walp. St. erect: Ivs. lanceolate, acuminate,
serrate, smooth, green above, red below: fls. white, large B M
5284. Brazil. B. Lehmbachii, Warb. Allied to B. Heddei: herb',
erect, 8-16 in., the sts. fleshy and red: Ivs. oblique, 4-5 in. long,
irregularly 5-lobed, dentate, light green and somewhat hairy above,
red-green beneath: fls. axillary, small, tinted and red-striate. Ger-
man E. Afr. Gt. 49:1476. B. Lindleydna, Hort.=B. incarnata.

B. lobuliUn, A. DC. Fibrous-rooted: erect, branching: sts. light
green: Ivs. highly glabrous, pale green, ovate-acute, serrate, occa-
sionally lobed. prominently veined, 6-8 in. long; petiole red: infl.
rather short, densely fld.; fls. small, white. Mex. B. longicj/ma,
Bellair, is a garden hybrid of B. Schmidtiana and B. semperflorens.

532. Begonia President Carnot (XK).

533. Begonia lucerna (XK). No. 119.

of the fourth generation: much-branching, bushy: Ivs. like those of
B. gracilis: female fls. few or none, terminal: males lateral; fls. rose-
tinted. R.H. 1905, p. 582. B. Martiana, Link & Otto. Tuberous:
st. 1-1 H ft., with erect branches, glabrous, leafy: Ivs. oblique, cor-

date-ovate, acuminate, double toothed, 3-6 in. long: fis. solitary or
clustered in axils, large, rose-pink, the males 4-merous and females
5-merous. Mex. Vars. grandiflbra, ptdcherrima and racemifloro are
known to growers. B.M. 8322. All considered to be forms of B.

gracilis (p. 474). B. Patrise, Hort. A garden hybrid of B. soco-
trana and B. Pearcei: plant dense and free-flowering, 10-12 in.: fls.

many, rather small, bright rose-pink: Ivs. similar to those of B. soco-
trana. (Lemoine.) B. P6ggei, Warb. Fibrous-rooted: erect or

spreading: sts. terete, woody in lower part, dull brownish green : Ivs.

only slightly oblique, elliptic. 4-6 in. long, dark green above, suffused
with red beneath: infl. in short axillary clusters; fls. small, white
veined with red, female with rather narrow petals; ovary distinct

terete, not winged, bright red, 1-2 in. long: whole plant covered
with rufous hairs. A remarkably distinct begonia, but of little

horticultural value. B. pruinata, A. DC. St. erect or spreading,
seldom branched, covered with greenish white spots: Ivs. peltate,

fleshy, on long terete petioles, spreading or erect; blades broadly
ovate, lobed and undulate, dark green above, with prominent veins

of a greenish yellow color, and dull grey beneath: infl. erect, large,

branching freely; fls. pure white. Costa Rica. A fine winter-

flowering species. B. pyramidalis, Lemoine. B. manicata X B.

carolinifefoha: Ivs. large, palmate, entire, thick, brilliant green:
fls. large, in panicles, white-rose or rose-tinted. B. Queen. A gar-
den hybrid; fibrous-rooted: erect with brilliant-colored foliage: stfl.

green, terete: Ivs. ovate-acuminate, undulate, finely serrate, upper
side a brilliant purple-red, the veins being green, under side bright
red: fls. rosy red seldom produced. One of the finest and most
ornamental of the fibrous-rooted begonias. It is somewhat diffi-

cult to grow into a large specimen and should be kept slightly

drier at the roots than most plants of this section. B. Reichen-

heimii, Hort. (B. rubella X B. heracleifolia). Lvs. all basal, large

and long-petioled, parted to the middle: fls. on sts. upright above
the Ivs. Gt. 52, p. 207. B. Richfordii, Hort., is a bright rosy car-

mine begonia of the Gloire de Lorraine type, with larger fls. and

foliage. F.E. 31 (1911), p. 434. B. Saitlii, Hort.. named for the
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Ute John Saul, was intro. from Guatemala: resembles B. Feastii
in the shape and color of its Ivs., but with a distinct red sinus at
junction of petiole with If. Probably not now cult, under this
name. B. sceptrum, Hort. Erect, sparsely branched: sts. light
brown colored with red on young growth: Ivs. large, broadly ovate,
deeply lobed, margins serrate, pale green suffused with red and
irregularly blotched with white, prominently veined on the under-
side; petioles bright red: fls. 10-20 in a cluster, pink or white. B.
ttiomtisa, Lindl. St. a short, creeping rhizome: Ivs. large, cordate-
acute, irregularly toothed, smooth above, hairy beneath, green,
with purple-brown blotches: fls. insignificant, white, in cymose
panicles. Mex. B. Slurzii, Hort. A floriferous form of B. sem-
perflorens, with rose-pink fls. in broad panicles, and Ivs. white-
spotted. B. subpeUi'Ua niyricans, Hort. (B. nigricans, Hort. ).

Plant 2-3 ft. high: Ivs. ovate, acuminate, blood-red below, silvery
and slightly hairy above, 4-8 in. long, 2-4 in. across: fls. rose-pink,
profuse: caps, wings equal, pink. Very useful for decoration. Var.
Pret. de BoureuiUes, Hert.. has Ivs. of a much richer color, and more
profusely studded with red hairs: fls. of a deeper pink. B. Temp-
linii, Hort. Sport from B. phyllomaniaca var. variegata: differs in
having its regular blotches over the face of the Ivs. varying from
true yellow to light sujfur-color, often with blending of shades of
pink: 2H-3 ft.: Ivs. oblique, the margins ruffled and fringed. Origi-
nated with H. G. Wolfgang, of the Templin Co., Calla, Ohio, and
put in the trade in 1905. F.E. 18:258. Tree. A group of large-
growing begonias produced by Mrs. Theodosia B. Shepherd, Calif.
Some of them are described as a cross of Gloire de Jouy by Rubra,
having the cane-like growth of Rubra (B. coccinea) .with its long-
stemmed fls. but larger sepals and pistils; Ivs. illuminated with red,
terra-cotta, pink and yellow. Other giants are seedlings of Pink
Rubra, with stronger canes, larger Ivs., and more beautiful fls., the
Iva. on young growth spotted with silver (Princess Alice, Rubra
Bamboo, Striking Beauty, Hebe and others, are of this parentage).

B. unifdlia. Rose. A singular begonia from Mex., recently
described (Rep. Mo. Bot. Card., 1904, p. 79, Fig. 28): tuberous-
rooted: If. 1, lying on the ground, sessile, nearly orbicular, double-
toothed: fls. on slender scape to 2 ft. high, nearly white. Not in
the trade. Voss. has called the hybrids of the rhizomatous group
B. rkizohybrida and of the fibrous-rooted upright caulescent group
B. cauhhybrida; these names represent such various and often
unlike forms that they will probably have little application in
common practice, although useful for taxonomic purposes.

L. H. B.

BELAMCANDA (East Indian name). Iridacex.
BLACKBERRY LILY. LEOPARD FLOWER. A hardy, her-
baceous perennial, which is an old

garden favorite. The first of the

popular names comes from the
clusters of shining black roundish
seeds, and the second from the
flower, which is orange, spotted
red. It is more commonly sold as
a Pardanthus, which also means
leopard flower.

Perianth segms. oblong, the 3
inner slightly shorter and spirally
twisting as they fade : stamens in
one group only at
the base : caps,
pear -

shaped, the
valves ultimately
falling away.
Prop, by seeds or

by division. Of easy
culture in rich, sandy
loam and in a sunny
place. Sometimes, but
incorrectly, spelled Be-
lemcanda. One species.

chinensis, DC. (Gern-

nungia chint n *i
.

Kuntze. B. puuclnl i.

Moench. Ixia chin/'n-

sis, Linn. Morxi chi-

nenxix, Thunb. Ptirrldn-

thiis chinensis, Ker. P.

sinensis, Van Houtte).
Fig. 534. Height 2-3
ft.: rootstock short,
stoloniferous Ivs.

about 6, equitant, stri-

ate, 1-1 '3 ft. long, 1

in. broad : outer spathe-
valves YT\ in. long:
pedicels 1 -2 i n . 1 o n g : 534. Belamcanda chinensis. ( x H)

535. Bellis perennis. ( X H)

caps. 1-1 1^ in. long; valves reflexing, persistent. China
and Japan. B.M. 171 (as Ixia). F.S. 16:1632. L.B.C.
19: 1874. The seed-stalks are sometimes used with
dried grasses for decora-
tion. It is said that the
birds sometimes mistake
the seeds for black-
berries. N. TAYLOR, f

BELGAUM WALNUT:
Aleurites.

BELLADONNA: Atropa.

BELLADONNA LILY:
Amaryllis.

BELLFLOWER: Campan-
ula.

BELLIDIASTRUM
(daisy and star), is now
referred to Aster. B.

Michellii, Cass. (Aster'

BeUididstrum, Scop.), is

a small European com-
posite, 1 ft., perennial,
with white heads single
on naked scapes and
Ivs. in a rosette, sometimes planted but probably not
in Amer.

BELLIS (Latin, bellus, pretty). CompAsUse. ENG-
LISH DAISY. The true daisy: a low perennial with
single heads on scapes, planted in borders and edgings
and naturalized in grass land. Fig. 535.
The daisy, as it grows wild in England, has a yel-

low center, surrounded by numerous rays in a single
row, but the favorite cult, forms are double, the raya
rising in tier upon tier, and frequently crowding out
every trace of a yellow center. The English daisy is

essentially a pink or pinkish fl. in its general effect, the
tips of the rays sometimes and the under surfaces
usually being pink or red. There are about 10 species in
the genus, only one of which is American. B. integrifolia
is found in moist soil from Ky. and Tenn. to Ark. and
Texas, but is too rare and sectional to become a general
favorite. The plant that is most commonly called
daisy in Amer. is Chrysanthemum Leucanlhemum. For
a list of the various plants known as daisies in Amer
see Daisy.

Daisies are favorite border plants, and are much used
in spring bedding, especially for edging. They thrive
in a cool soil and moist atmosphere, and are, therefore,much better adapted to English than American gar-
dens. They can be grown, however, in a cool green-
house where they will flower profusely during Februaryand March. Although the English daisy is a perennial
it can be very easily grown as an annual. A light
mulch is desirable for winter protection. In home
gardening, the plants, after flowering, are divided into
single crowns. These are planted about 6 inches apart in
good rich garden soil. Each crown soon sends out side
growths, which, in time, form new crowns. Before
winter sets in the young clumps can be moved readilyto any place in the garden in which they are wanted to
b oom. Daisies are also forced by florists for winter
bloom. When daisies are desired for edging spring
flower-beds, the clumps are divided into single plants
during the previous September, or early enough to
allow the new plants to get a firm hold before winter,and are placed 3 inches apart in a narrow trench. These
edgings must be renewed each year, as the plants, if

they grow well, spread too wide, or irregularly. In drysummers many roots fail, and if they remain in the
same spot year after year, the flowers will degenerate to
the single condition.

r Jh
j
e simPIest wav of propagating and growing Eng-

lish daisies for spring bedding in this country is to
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sow the seed in shallow boxes about August 10. As
soon as large enough to handle, transplant 5 inches

apart into coldframes, and when the winter sets in

put on the sash, giving air whenever the weather may
be mild. Transplant to the flower beds as early as pos-
sible in the spring, where in a very short time they
will be a mass of bloom, and will continue to bloom till

the beginning of June, when they should be thrown out,
and the summer bedding plants put in. Longfellow and
Snowball are the two best vaneties for this purpose.
Myosolis alpestris and Stiene pendiila may be grown the
same way, using the daisies as edging when in the beds,
and the others as center pieces.
The daisy is propagated by seeds (which are sown

early), and by divisions, the choicest varieties being
maintained by the latter method. The main types
grown from seed are the white, rose, quilled, and white
with red center, all of which are double. A dark red is

less common. Of kinds propagated by seed, Long-
fellow is now the best rose-colored, and Snowball the
best white variety, the latter being especially prized
by florists for cut-flowers, as it has long, stiff stems.
Other varieties are Maxima, Snowflake, and Rob Roy,
which is perhaps the best red.

perennis, Linn. TRUE or ENGLISH DAISY. Hardy
herbaceous perennial, 3-6 in. high: lys.

clustered at the
root, spatulate or obovate: fls. 1-2 in. across, solitary,
on hairy scapes. Apr.-June. W. Eu.; escaped in Calif.;
rarely runs wijd in the eastern states. B.M. 228.
F.S. 6:584, which shows 11 well-marked types. An
interesting but not permanent form is the "hen-and-
chickens daisy," in which a number of small fl.-heads
are borne on short stalks springing out of the main fl.-

head. Cockscomb forms, in which several scapes unite
to produce a monstrous fl., are sometimes seen, but
cannot be perpetuated. The rays are sometimes wholly
incurved, or reflexed, or quilled. Other English names of
the daisy are herb Margaret, ewe- or May-gowan,
childing daisy, bone- or bruisewort, bone flower, March
daisy, bairnwort. j. B . KELLER, E. J. CANNING,

and WILHELM MILLER.

BELLIUM (from its resemblance to Bellis, the daisy).
Composite. Miniature plants, sometimes planted in

rock-gardens.
Leaves crowded or in a rosette, from which arise

scapes bearing a single daisy-like head or "flower,"
white, with Tight yellow disk: differs from Bellis

largely in its pappus, which is unequal and double, of
bristles and scales. Four to 6 species in the Medit.
region, annual and perennial. Require treatment given
rock-plants and sod-plants.

bellidioides, Linn. Annual, 2 in., with creeping
stolons: Ivs. spatulate: heads white, all summer. Like
a miniature daisy. Apparently little known in this

country. L H B
BELLWORT: In England, any member of the Campanulacex.

In America, Uvularia.

BELOU (Brahman name for the Bael fruit). Rut&cese,
tribe Citrex. An older name for ^Egle, recently rein-
stated by American taxonomic botanists. See descrip-
tion under Mgle.

B. MArmelos, A. B. Lyon,=^gle Marmelos. the Bael fruit of
India. B. glutinfaa, Skeels=Chsetospermum glutinosa, Swingle.

BELOPERONE (name refers to the arrow-shaped
connective). Acanthacex. Hothouse evergreen shrubs
of the Justicia group, rarely seen in cult, and apparently
not in American trade. Lvs. entire: fls. usually red or

purple, mostly in showy-bracted axillary or terminal
dusters; corolla-tube narrow, often long, the limb 2-

lipped; stamens 2, affixed on the tube; style filiform,
entire or slightly 2-lobed: fr. an oblong or ovoid caps.
About 30 species inhabiting Trop. Amer., of which
2 or 3 are listed as cult, plants. B. violacea, Planch. &

Lind., has lanceolate-acuminate Ivs. and violet-purple
fls. B.M. 5244. B. oblongata, Lindl., has oblong-
lanceolate Ivs. and axillary spikes of rose-purple fls.

B.R. 1657. A recent species is B. angustiflora, Stapf,
resembling B. violacea, with oblong-elliptic Ivs. and a
very narrow corolla-tube with a violet-purple limb.

BELVIDERE, or SUMMER CYPRESS: Kochia.

BENE: Sesamum.

BENI, JAPANESE: Caroypteris Mastaamthus.

BENINCASA (name of an Italian nobleman). Cucur-
bitacex. Annual running squash-like herbs grown
sparingly for the edible fruits.

Leaves 5-lobed soft-hairy: fls. solitary, yellow,
monoecious, the staminate long-peduncled, the pistii-

536. Benincasa hispida.

late nearly sessile; corolla deeply lobed; tendrils 2-3-
branched. Two species in Trop. Asia.

hispida, Cogn. (B. cerifera, Savi). Fig. 536. WAX
GOURD. WHITE GOURD of India. ZIT-KWA. CHINESE
PRESERVING MELON. CHINESE WATERMELON. Vine
long, like a muskmelon, hairy, with cordate lobed Ivs.:

fr. mostly oblong, 10-16 in. long, hairy, white-waxy,
with solid white flesh and small cucumber-like seeds.

Cult, the same as muskmelon or cucumber. R.H.
1887:540. Used for making preserves and sweet

pickles; said to be eaten raw in warm countries, and the

unripe frs. to be employed by natives in India in the

making of curries. L_ jj g
BENJAMIN BUSH: Benzoin zstimle.

BENT-GRASS: Agrostis.

BENTHAMIA: Cornus.

BENTINCKIA (named for Lord Bentinck, governor
of Madras, 1803-1805). Palmacese, tribe Wmum
Tall stately unarmed palms, with equally pinnate,
terminal leaves; not as yet well known to the trade,
but deserving greater attention.

Leaves of many Ifts. which are usually 2-lobed at the

apex: spathes many, the 2 lower short and incomplete;
spadix arising from among the Ivs., branched; fls. small,
monoecious or polygamous: fr. small, almost round,
with a single seed pendulous from the top of the cavity.
There are only 2 species, both Indian. G.C. II.

22:595.
The following is a graceful palm "in general appear-

ance not unlike the coconut palm, than which it is,

however, much more graceful. The young leaves for

the first year are bi-partitc, quite like young coconut

palms.
They should be grown in a warmhouse, never less

than 60, and should be given plenty of water at all

seasons. A mixture of rich loam and peat or leaf-mold,
half and half, makes the best medium for growth.

nicobarica, Becc. ORANIA. St. 50-60 ft., solitary,

usually from 7-10 in. thick: Ivs. 5-8 ft. long; Ifts. 1-2

ft., sessile, linear and leathery, the tips distinctly 2-

lobed; petiole and rachia glabrous, the former short:
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spadix Ity-Z ft., many times branched, the branchlets

inserted in woolly grooves: fr. about as large as a

cherry. India. R.H. 1896, p. 249. \. TAYLOR.

BENZOIN (of Arabic or Semitic origin, meaning a

gum or perfume). Syn., Lindera. Laurdcese. Ornamen-
tal woody plants, grown chiefly for their handsome
aromatic foliage; some species also for their early yel-

low flowers and the brightly colored fruits in autumn.
Aromatic .shrubs or trees: Ivs. alternate, entire or

3-lobed, deciduous or persistent: fls. polygamous or

dioecious, apetalous, small, in axillary clusters with an
involucre of 4 deciduous scales; sepals 6, rarely more;
staminate fls. with 9 stamens, pistillate with a globose

ovary and 9-15 staminodes: fr. a 1-seeded drupe.
About 60 species, if Daphnidium and Aperula are

included, in Temp, and Trop. E. and Cent. Asia and in

N. AlIKT.

Some Asiatic species yield an odorous oil used in per-

fumery. The cultivated species, with the exception of

B. gracile, are deciduous shrubs, with yellow flowers in

small clusters before the leaves and red or black fruits

in autumn. B. aestivale is hardy North and B. obtusi-

1 1 ii, a in has proved hardy at the Arnold Arboretum in a
.-heltered position; B. hypoglaucum is of about equal
hardiness: the other species are more tender.

They thrive best in peaty or sandy and moist soil.

Propagation is usually by seeds, which must be sown
after maturity, as they soon lose their vitality; also by

. which root best in peaty soil; of greenwood cut-

tings under glass, one-half may be expected to root.

The benzoin of the drug-

BERBERIDOPSIS (from Herberts and Greek opsis,

likeness). Flacoiirtiaceae. Ornamental shrub cultivated

for its crimson flowers and evergreen foliage.
Branches slender, terete: Ivs. alternate, petioled,

dentate: fls. perfect, long-pedicelled, in terminal racemes;
bracts, sepals and petals gradually passing into one

another, 9-15, the inner ones concave, larger; stamens
7-10 with very short filaments; ovary superior, 1-celled

with many ovules; style short, with 3-lobed stigma:
fr. a berry. One species in Chile.

This is a low, glabrous, slightly climbing shrub, with

deep green foliage and crimson flowers in drooping
racemes, for temperate regions or the cool greenhouse,

growing in almost any soil. Propagation is by seeds

sown in spring, by greenwood cuttings in spring, or by
layers in autumn.

corallina, Hook. Lvs. cordate, oblong-ovate, coarsely

spinulose-dentate, 2-3 in. long: fls. globose, over V^in.

long, crimson, in many-fld. bracteate racemes. B.M.
5343. F.S. 20:2137. F.W. 1875:97. G. 2:547. 32:175.

H.F. 1863:148. ALFRED REHDER.

i;ists is a balsamic resin

obtained from Styrax
Benzoin.

sestiviile, Xees (Ben-
zoin Benzoin, Coulter.
/>'. (ulnrifi ri/ni. Vees. Lin-
dera Benzoin, Blume).
SPICE BUSH. BENJAMIN
HUSH. WILD ALLSPICE.
FEVER BUSH. Fig. 537.

Shrub, 6-15 ft., nearly

glabrous: Ivs. oblong-
(ibovate, finely ciliate,

bright green, pale be-

neath, 3-5 in. long: fls.

yellow, before the
lys.

:

Deny red, oblong, spicy.
New Eng. southward
and west to Kan. Em.
:;ti5.--The bark is aro-

matic, stimulant, tonic,
:ist ririgent ;

the fr. is like-

wise used medicinally.
The shrub is attractive

in early spring with its

yellow, small, but numer-
ous fls., and handsome
in autumn with its

foliage turning clear yel-
low and studded with
t lie scarlet frs.

i'-ilf, Kuutze (Daphnidium gracile, Xees). Lvs.
s-. per-i'tent. Habitat unknown. Stove pi. int.

B. Aypopfa&eum, Rehd. (Lindera hypoglauca, Maxim. B. hypo-
Iruemn, Kuntzel. Lv.s. penninerved, Khtueuus beneath: fluster,
few-fid., with or before the Ivs. : (jerries black. Japan. B. melissifft-
lutrtt, Xees. Allied to B. a?st ivale. Branches pubescent: Ivs.

oblong, downy beneiith. Southern states. B.M. 1470. B. obtu-
..7"/",// (

. Kunlze. f.ar^e shrub with very handsome foliage: Ivs.
-i-iterv' .'.-lnl>ed, grayish preen itnd nearly plabrous

i. L' I !
, in. long: clusters many-till.: berries black. Japan.

<;.!'. il:^!i.-i. S.I.F. 1:44. B. pracoi, Sieb. <fe Zucc. Lvs. penni-
nerved. elliptic-oblong, greenish beneath, acuminate: clusters few-
lid., before the Ivs. : berries brownish, l-^in. diam. Japan. S.I. I'.

2:19. B. sericeum, Sieb. & Zucc. Lvs. penninerved, grayish
pubescent lumeath: clusters many-fld., with the Ivs. Japan.

ALFRED REHDER.

537.

Benzoin aestivale.

(X'i)

BERBERIS (Arabic name). Berberiddcess. BAR-
BERRY. Ornamental deciduous or evergreen shrubs,
cultivated for their handsome foliage assuming in most

species brilliant autumnal tints, and for their bright

yellow flowers and attractive fruit.

Spiny shrubs with yellow inner bark and wood: Ivs.

alternate, often fascicled, usually glabrous, simple,
deciduous or evergreen: fls. in elongated or umbel-like,

rarely compound racemes, or fascicled or solitary;

sepals 6 with 2 or 3 bractlets below; petals 6, often

smaller than sepals and usually with 2 glands near the

base; stamens 6, included, the anthers opening with

valves; ovary superior, 1-celled, with 1 to many ovules:

fr. a berry with 1 or several oblong seeds. Nearly 175

species in Amer. from Brit. Col. to Patagonia, in Asia,

Eu., and N. Afr. Monogr. bv Schneider in Bull. Hort.

^Boissier, Ser. II. 5:33, 133," 391, 449, 655, 800, 813

(1905). Mahonia is now considered by most botanists

as a distinct genus, differing from the true barberries by
the pinnate Ivs., by the racemes appearing in the axils

of the bud-scales and by the spineless branches. The
spines of the barberry are, morphologically, Ivs., and
the Ivs. are borne on short branches in their axils (Fig.

538). The stamens are sensitive; when the filaments

are touched with a pin, the fls. first open, and the sta-

mens fly forward upon the pistil. ALFRED REHDER.

The different species of hardy deciduous barberries

are excellent decorative shrubs with pleasing habits of

growth. The flowers of most of them in spring and
early summer, whilst not conspicuous, are very attrac-

tive, and the fruits of nearly all are highly ornamental
in late summer, fall and early winter on account of their

red, dark blue or nearly black color. Berberis amurensis,
B. sinensis, B. diaphana, B. Poiretii, B. Regcliana, B.

Sieboldii, and B. Thunbergii all assume brilliant fall

colors in varying shades of orange and red. Some
species, as B. Thunbergii, B. Sieboldii, and B. Rehder-

innn, retain their bright red fruits unchanged until the

following spring, while the fruits of the other species
shrivel and dry up during the winter.

Berberis aristata is the strongest-growing species and
attains a height of 12 to 13 feet in twenty years, with

gracefully arching branches, and has violet-red fruits;
the thickish leaves are semi-persistent. B. canadensin
forms a neat compact bush 3 to 3% feet with upright
spreading branches. The small clusters of bright red
fruits are very attractive. This is a rare shrub in culti-

vation, and B. vulgaris has often been sold for it. B.
sinensis is a neat, graceful shrub with pendulous
branches 3J/2 to 4 feet and bears numerous clusters of

bright red fruits. B. dinphana forms a dense compact
shrub 2}^ to 3 feet, but its chief decorative value is in

its rich fall coloring, as the solitary flowers and fruits
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are inconspicuous. B. Regeliana has an upright dense

habit, and grows from 5 to 6 feet. It has the largest
leaves of any of the deciduous species, and the orange-
red fruits are remarkably ornamental throughout late

summer and fall, until midwinter. This is perhaps
the most beautiful barberry in cultivation. B. Sieboldii

is slow-growing, but is a very choice species. The
habit is upright and compact, and the fall coloring
is brilliant. The small vermilion-red fruit-clusters are

very attractive. B. vulgaris, which is commonly grown
and has become extensively naturalized, has large
clusters of brilliantly colored fruits, and is a most
useful shrub in border plantations. It is prolific in

many varieties. Perhaps the most distinctive form is

the one with yellow fruits, which are usually seedless,

or, if the seeds are present, they are abortive. This

species makes a good hedge plant as does also B.

amurensis; for low ornamental hedges, B. Thuribergii is

excellent. Since it makes a rather broad hedge, the

plant is most beautiful when it is not necessary to

trim it. B. Wilsonx is a small beautiful shrub, 2 to 2J^
feet with slender branches and small leaves. The coral-

red fruits are very distinctive. The tips of the branches

usually are winterkilled, but the plants recover rapidly
in summer.
Few of the evergreen species are dependable in the

northeastern states. B. Sargentiana, a handsome shrub,
attaining a height of about 6 ft., with rather large

oblong leaves, has proved quite hardy, and B. buxifo-

ha, B. stenophylla and B. verruculosa nearly hardy in

Massachusetts. B. Neubertii rarely has the leaves

scorched by winter's cold, but is very slow-growing.
For other evergreen species, see Mahonia (formerly
included in Berberis).
The root and the inner bark of several species are

sometimes used [for dyeing yellow. Some species have
medicinal properties. The fruits of B. vulgaris are made
into jelly. In wheat-growing districts, planting of Ber-
beris should be avoided, as it is the host of the secid-

ium stage of Puccinia graminis, a fungus which causes
the wheat-rust. Destroying the Berberis, however, will

not check the propagation of the fungus, as it is able

to grow and to spread for years without forming the
secidium stage.
To secure the best results from most of the barberries,

they should be planted in moist, light loam, well

drained. The deciduous species, however, can be

grown in drier situations.

Barberries germinate readily from seeds. The seeds
should be separated from the pulp by maceration and
sown in "flats" or broadcast in beds in the fall, and they
will germinate the following season. The seeds of rare

and scarce species should be sown in the greenhouse
where they will germinate during the winter. Berberis

Wilsonx will germinate in two to three weeks in the

greenhouse if sown as soon as ripe. Some of the spe-
cies cross when grown together, but B. sinensis, B. Rege-
liana and B. vulgaris appear to come true. The prog-
eny of B. Thuribergii sometimes seem to show that

they, have been affected by the pollen of B. vulgaris.
Most of the barberries can be propagated from the

green cuttings of the young wood taken from the first

to the middle of June, and placed in sand in a shaded
hotbed in precisely the same way as lilacs, viburnums
or hydrangeas are treated. This is the best way to

perpetuate individuals of strikingly characteristic

habits. A very small percentage of the cuttings of the

ripe wood placed in the greenhouse in the fall will

"strike," but not enough to pay. Some species may be

propagated by suckers. Rarer kinds and varieties are

sometimes grafted on B. vulgaris or B. Thunbvrgii, in

August or September under glass, or in early spring in

the greenhouse. Grafting, however, is not to be recom-

mended, for the stock usually throws up suckers which
are often overlooked on account of the similarity of the

foliage of many species; they will overgrow the cion

BERBERIS

in a short time and smother it. A good plan is to use
the purple-leaved barberry as a stock; the suckers are
thus easily noticeable and may be removed in time.

JOHN DUNBAR.

alba, 1.
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EE. Bracts much shorter than the

elongated pedicels: ha. gray-
ish or bluish gray beneath,
those of the shoots often spin-
ulose, broader 11. sinensis

DD. Fr. bluish or purplish black,
'

bloomy: hs. usually grayish or

bluish green, broadly obovate to

oblong-obovate.
E. Racemes short, usually 5-7-

fld.: branches slightly angu-
lar: onules slender-stalked.. . .12. heteropoda

EE. Racemes many-ftd., dense:

branches terete: ovules short-

stalked 13. integerrima
BB. Fls. solitary or sometimes in few-fid.

n minis or in dense fascicles (in a

variety of No. 14 in 3-10-fld. short

racemes) .

C. Lvs. always entire.

D. Young branchlets glabrous: Ivs.

not reticulate, generally obo-

rate, y^-1 Yi in. long: fr. scar-

let, rather dry 14. Thunbergii
DD. Young branchlets puberulous:

hs. reticulate, generally ob-

lanceolate, ><-/ in. long: fr.

salmon-red, juicy 15. Wilsonse
CC. Lts. partly dentate, partly entire.

D. Pedicels ]^in. long: Ivs. chalky
u-hitc beneath, not reticulate,

less than 1 in. long: fr. \&n.
long 16. dictyophylla

DD. Pedicels 3 4m. long; fts. nodding:
Irs. glaucous beneath, reticulate,
more than 1 in. long: fr. nearly
y&n. long 17. diaphana

AA. Foliage persistent or half-evergreen.
B. Lvs. entire.

c. Shape of Ivs. oboi'ate or elliptic: fts.

solitary, long-pcdicelled IS. buxifolia
CC. Shape of hs. narrow-oblong to lin-

ear, revolule at the margin.
D. Fls. 1-2, long-pedicelled: hs. lin-

ear 19. empetrifolia
DD. FIs. 2-6, in peduncled umbels:

Ivs. narrow-oblong 20. stenophylla
BB. Lvs. dentate.

c. Fls. in fascicles or solitary.
D. Lower surface of Ivs. while or

glaucous, %~1 in. long: fls. 12.
E. Branchlets angled, smooth. . . .21. concinna

EE. Branchlets terete, densely ver-

ruculose 22. verruculosa
DD. Lower surface of Ivs. green: fls.

several to many.
E. Shape of Ivs. oblong to narrow-

lanceolate, with many teeth.

F. Texture of hs. rather thin;
Ivs. usually about %in.
broad, indistinctly veined.

G. Pedicels slender, ]/%-! in.

long; fts. 3-8: Ivs. with
8-20 teeth on each side:

fr. bluish black, bloomy. 23. Gagnepainii
GO. Pedicels l/i~%in. long;

fts. many: Ivs. with 5-12
teeth on each side: fr.

jet-black 24. levis
FF. Texture of lm. thick and

firm; hs. %-l % in.

broad: fts. many; pedicels
about Yiin. long: fr. black. 25. Sargentiana

EE. Shape of Ivs. roundish to ellip-

tic, with 3-6 teeth: fls. in
dense globose clusters 26. hakeoides

cc. Fls. in racemes or panicles.
D. Branches spiny: young branchlets

pubescent or puberulous: hs.

always simple.
E. Racemes simple.

F. Ovary with long style: hs.

green beneath.
G. Branchlets puberulous: Ins.

l- in. long: racemes
shorter than hs., 4-10-
fld 27. ilicifolia

GG. Branchlets hairy: hs. Yr~
1 Yi in. long : racemes

longer than hs., many-
fld 28. Darwinii

FF. Ovary with short style:
branchlets puberulous: hs.
whitish beneath, l%Yi in-

long 29. asiatica

EE. Racemes compound: Ivs. obo-

mte-oblong, with few teeth

above the middle or entire, I
'

\ 2 in. long 30. chitria

DD. Branches spineless, glabrous: Ivs.

occasionally 3-foliolale, half-

evergreen 31. Neubertii

1. vulgaris, Linn. COMMON BARBERRY. Fig. 538.

From 4-8 ft., rarely 15: branches grooved, gray, upright
or arching: Ivs. oblong-spatulate or obovate, setulose-

dentate, pale or grayish green beneath, membranous,
1-2 in. long: racemes pendulous, many-fld.; fls. bright

yellow: fr. oblong-ovoid, scarlet, finally purple. May,
June: fr. Sept., Oct. Eu. to E. Asia; escaped

from cul-

ture and naturalized in E. N. Amer. Gn. 35:264.

Handsome in spring, with its golden yellow fls. and

light green foliage; and in fall, with its bright scarlet

frs., remaining through the whole winter. A very vari-

able species. Of the many garden
forms, the most effective is var.

atropurpurea, Regel (var. purpurea,
Hort., not Loud., which is a form
with purple fr.), with purple-colored
Ivs. (Gt. 9:278, 1); little different

is var. macrophylla, Kew Bull. (B.

mtlgaris foliis purpurea macrophylla,
Paul & Sons), with

larger Ivs. of deep
purple color. Other
varieties are: Var.

albo-variegata,
Zabel, Ivs. varie-

gated with white,
rather small; Var.
a fi r e o - marginata,
Zabel, Ivs. with yel-
low margin, rather

large; var. alba,
Don (var. leuco-

frtrek^r^at 538 ' Berberis vulgaris. (XH). Showing
the spines and foliage,

perma, Don (var.

api'rrena, Hort.), seedless; var. dulcis, Loud. (var. edulis,
Hort.), less acid; var. lutea, Don (var. xanthocdrpa,
Hort.), yellow-fruited; var. macrocarpa, Jaeger, with
larger fr. The forms with black or purplish blue fr., as
var. nlgra, Don, and var. violdcea, Don, do not belong
here, but are either hybrids or belong to other species.

2. amurensis, Rupr. (B. vulgaris var. amurensis,
Regel). Three to 8 ft. : branches straight, gray, upright,
grooved: Ivs. cuneate, oblong or

elliptic, densely ciliate-

dentate, slightly reticulate and bright green and lus-
trous beneath, 1-3 in. long: racemes upright or nodding,
6-12-fld., about as long as Ivs. : fr. oblong-ovoid, scarlet.

May: fr. Sept. Manchuria, N. China. Gng. 5:119.
G. W. 7, p. 413. See page 3566.

3. Regeliana, Kpehne (B. vulgaris var. japonica,
Regel. B. amurensis var. japonica, Rehd. B. japdnica,
Schneid., not DC. B. Siebbldii, Hort., not Miq. B.
Hakodate, Hort.). Fig. 539. Upright shrub, to 6 ft.:

branches gray, grooved: Ivs. elliptic-oblong and acute,
or obovate or obovate-oblong and obtuse, 1-2% in.

long, setulose-dentate, often rather densely so, pale or
grayish green and distinctly reticulate beneath, of
firm texture: racemes upright or nodding, 6-12-fld.,
shorter or about as long as Ivs. : fr. oblong-ovoid, scarlet,
with slight bloom. May, June: fr. Sept., Oct. Japan.
G.F. 3:249 (adapted in Fig. 539). A.G. 18:454.
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4. aristata, DC. (B. coridria, Royle. B. floribunda,

Wall.). Shrub, to 8 ft. : last year's branches yellowish

brown, slightly angular; spines mostly simple: Ivs.

elliptic to ovate-oblong, acute or obtusish, spinosely

dentate, occasionally entire, l-2J- in. long, of firm tex-

ture at maturity: racemes 10-25-fld., sessile, usually

spreading and stout:

fr. nearly J^in. long,

longer than the stout

pedicels, bright red,

finally bluish purple
and bloomy; stigma
on a short distinct

style. June; fr. Sept.,
Oct. Himalayas. B.
R. 27:46. Hardy at

the Arnold Arbore-
tum. Hybrids occur
with B. vulgaris.

5. canadensis,Mill.
(B.caroliniana, Loud.
B. a ngulizans, Hort . ) . tlp-

right shrub, 1-3 ft., with

arching branches: spines

small, 3-parted: Ivs.
cuneate - oblong to ob-

ovate, remotely spinulose-
dentate, rarely entire, usu-

ally obtusish, 1-2 in. long:
racemes many-fid., longer
than the Ivs.; petals re-

tuse or emarginate: fr.

ovoid, scarlet. May, June;
fr. Sept., Oct. Alleghanies.
G.W. 1:101. The plant 539. Herberts Regeliana.

(XH)sold under this name is

usually B. vulgaris. Lower
and more graceful then B. vulgaris; the foliage turns
scarlet in autumn.

6. koreana, Palibin. Shrub, to 6 ft.: branches

grooved, yellowish or reddish brown; spines short,

scarcely Min. long, usually simple: Ivs. obovate, or oval,
rounded at the apex, cuneate at the base, 1-2 V in. long
and J--lH in. broad, spinose-serrulate, reticulate and

pale beneath: racemes shorter than Ivs., rather dense,

slender-stalked, nodding: fr. subglobose-ovoid, J4in.

long, bright red. May: fr. Sept., Oct. Korea. J.C.T.

26, 1:5. Handsome species with broad Ivs. coloring

deep red in autumn and with bright red fr. persisting
until the following spring; has proved perfectly hardy
at the Arnold Arboretum.

7. Sieb&ldii, Miq. Shrub, to 3 ft. : last year's branches

deep reddish brown, angular, 2-edged toward the end:

spines 3-parted, slender: Ivs. oblong-obovate, l-2><j in.

long, acute or obtusish, cuneate at the base, setosely
ciliate and usually revolute at the margin, bright green
below: racemes 3-6-fld., slender-peduncled, umbel-like:

fr. ovoid to subglobose, \^m. long, rather dry, bright
red and lustrous. May, June: fr. Sept. Japan. S.l'.S.

1:14.-- A very handsome shrub: Ivs. purplish when
unfolding and marked with green veins, deep vinous red

in autumn: the fr. retains the bright color until the

following spring. It has proved perfectly hardy at the
Arnold Arboretum. Often B. Regeliana is cultivated

under the name B. Sieboldii.

8. polyfintha, Hemsl. Shrub, to 12 ft.: branches

grayish brown, slightly angled, glabrous or puberulous
with usually short spines: Ivs. cuneate-obovatc, rounded
at the apex, leathery, spiny-serrate, rarely nearly entire,

pale grayish green, %-lM in. long: fls. deep yellow in

pendulous short-stalked panicles 2-6 in. long: fr. oblong-

ovoid, narrowed into a distinct style, pale red, bloomy,
J^in. long. June, July; fr. Sept. W. China. G. 33:

269. Very handsome with its large panicles of deep
yellow fls.

;
not quite hardy in Mass.

9. Francisci-Ferdin&ndi, Schneid. Shrub, to 10 ft.:

branches red-brown, nearly terete, with long spines:
Ivs. elliptic to ovate-lanceolate, acute, cuneate at the

base, densely spiny-serrate, bright green, thin, 1-2^ in.

long: fls. yellow in pendulous, usually narrow panicles,
with the slender stalk 3-5 in. long: fr. ovoid-oblong,
scarlet, almost J^in. long, with nearly sessile stigma.

May, June; fr. Sept. W. China. The drooping pani-
cles of scarlet frs. are very handsome.

10. Poiretii, Schneid. (B. sinensis, Hemsl., not Poir.

B. sinensis var. angustifolia, Regel). Shrub, to 5 ft.:

branches slender, arching, the younger grooved, pur-

plish brown; spines about J^in. long, usually simple:
Ivs. oblanceolate, to narrow-oblanceolate, J^-IJ-^ in.

long, entire, slightly reticulate and green beneath:
racemes 8-14-fld., 1-2 in. long; pedicels scarcely J^i

long, bracts about half as long: fr. ovoid-oblong, de
blood-red. N. China, Amurland. Har
and handsome, but rare in cult, and us

ally confounded with the following species.

11. sinensis, Poir. (B.spathulatu, Schr
B. iberica, Stev. & Fisch. B. .s<; //././/

lenta, Schrad. B.Gulmpelii,Koch). Fron
4-6 ft., with slender, often arching

branches, the younger grooved, reddish

brown; spines 1-3-parted, }4r-%\n. long:
Ivs. cuneate, oblong or obovate-lanceo-

late, entire or sometimes with a few teeth,

grayish green or glaucescent beneath, Yy-
in. long: racemes pendulous, slender-peduncled,

rather dense; pedicels slender, about J^in. long, several

times longer than the bracts: berries ovoid, purplish.
Caucasus. B.M.6573. G.O.H. 63. L.D. 7:487. G.W.
8:115. G. 34:379. A hardy, graceful species, very
handsome in fr.

12. heter6poda, Schrenk. Fig. 540. Three to (i ft.:

branches stout, spreading, the younger chestnut-

brown, lustrous slightly grooved, spines sometimes to

2 in. long, often wanting: Ivs. broadly obovate or oval,

entire or sometimes remotely serrate, pale bluish green.

1-2 in. long, some short, and some slender-petioled:
fls. in stalked, usually 5-7-fld. racemes, orange-yellow,

fragrant; ovules long-stalked: fr. ovoid, dark blue with

glaucous bloom. May. Turkestan, Songaria. G.F.

8:455 (adapted in Fig. 540). Handsome and very
distinct species. B. heleropoda var. oblonga, Regel,
see B. oblonga in supplementary list.

13. integerrima, Bunge (B. nummularia, Bunge).

Shrub, to 6 ft.: last year's branches terete, purplish

brown; spines usually simple, to 2 in. long: Ivs. obovate

or broadly obovate, usually entire, soinet inies remotely

setose-serrate, grayish green: racemes dense, usually

many-fid.; fls. small, on short pedicels, about '-in

long; ovules short-stalked: fr. black, globose-ovoid.

May. A variable species similar to the preceding.

14. Thunbergii, DC. Figs. 541, 542. Dense, low-

shrub, 2-5 ft.: branches spreading, deeply grooved,

brown, with simple spines: Ivs. obovate or spatulate,

quite entire, glaucescent beneath, J-2-1J-6 '" long: fls.

1-3, pale yellow: fr. elliptic or nearly globose, bright

red. Apr., May. G.F. 2:53. B.M. 6646. R.II. 1W)4:

173. A.G. 18:357. Gng. 4:241; 5:119, 353, 3;V>. Mn.

2:118. A.F. 8:526. One of the most valuable species,

especially remarkable for its low, dense, horizontal

growth, its large brilliant red frs., remaining fresh till

the following spring, and for its bright scarlet fall color-

ing; hardy. Very valuable for borders of walks and

drives and for low ornamental hedges. Endun
tial shade. Cattle and sheep do not browse il much.

Yar. Maximowiczii, Franch. & Sav., has the Ivs. green

beneath. Yar. plurifldra, Koehne, has 3-10 fls. in short,

umbel-like raceme. Var. minor, Hehd. (var. Uu>0n&
Bean). Very low, dense shrub, J^-2 ft. high, with sjnall

Ivs. about Hin. long. A variety with the Ivs. variegated

with white is var. Silver Beauty, which originated in
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Franklin, Mass. G.C. III. 49:10. Hybrids with B.

vulgaris occur.

15. Wflsonae, Hemsl. Low shrub with spreading
branches: last year's branches reddish brown, angular,

puberulous; spines 3-parted, slender, /^-%in. long:

Ivs. oblanceolate or narrowly obovate, %-l in. long,

rounded and mucronate or acutish at the apex, rarely

3-pointed, pale green and dull above, glaucous beneath,

reticulate, thickish : fls. golden yellow, in dense clusters

or in very short-stalked umbels: fr. globose, J^in.

diam., salmon-red, usually yellow or whitish on the

shadv side. May; fr. in Sept. W. China. B.M. 8414.

G.C.' III. 42:372. Gn. 71, p. 541. G. 29:520. J.H. III.

55:42"). Very distinct handsome shrub, with small

foliage, assuming a brilliant fall coloring. It has proved
hardy at the Arnold Arboretum in somewhat sheltered

positions.

16. dictyophylla, Franch. Shrub, to 6 ft. high, with

slightly angular branches, usually covered with white

bloom while young, reddish brown the second year:
Ivs. obovate to oblong-obovate, J--l in. long, obtuse or

acutish, entire or spinose-dentate, chalky white beneath :

fls. solitary, pale yellow, ^-%in. diam'., short-stalked:

fr red, ovoid, J^in. long. May. S. W. China. Very
diftinct. with its small foliage white beneath like the

young shoots. Var. albicaulis, Hort., is a form with
the young branchlets distinctly bloomy and the

lys.

intensely white beneath. Var. epruin6sa, Schneid.

Branchlets angled, red-brown, not bloomy: Ivs. light

green beneath. Var. approximata, Rehd. (B. approxi-
ini'iln. Sprague). Lvs. obovate, spinose-dentate, rarely

entire, fb. smaller. B.M. 7833; the type of the species
with all or nearly all Ivs. entire is figured in Franchet,
Plant. Delavay. "11.

17. diaphana, Maxim. (B. yunnanensis, Hutchins.,
not Franch. ) . Shrub, to 3 ft .

,
with rather stout branches,

grooved, light yellowish brown in their second year;

spines 1-3-parted, J^-J^, rarely to 1% in- long: Ivs.

obovate to oblong-obovate, obtusish, %-lH in. long,

spinose-serrulate or sometimes entire, glaucous and
reticulate beneath: fls. bright yellow, J^in. diam., sol-

itary, or in 2's or 3's on a common peduncle; pedicels
?4-in. long: fr. oblong, often attenuated at the apex,
scarlet, slightly bloomy, nearly Hin. long. May; fr.

in Sept. W. China. B.M. 8224. S.T.S. 2 : 109.

Remarkable for its large fr.
;
the Ivs. turn scar-

let in autumn. Hardy at the Arnold Arboretum.

IS. buxifolia, Poir. (B. dulcis, Sweet). One to
3 ft.: brandies brown, grooved; spines usually
3-parted, short: Ivs. cuneate, obovate or elliptic.

}-! in. long: fls. solitary, on long pedicels,
orange-yellow: fr. nearly globose, blackish purple.
May. Chile to Strait of Magellan. B.M. 6505.
S.B.F.G. II. 1:100. P.M. 10:171. L.B.C.20: lull.
H.F. 1857:122. A very graceful, free-flowering
shrub; one of the hardiest of the evergreen
species; will stand the winter even N. if somewhat
protected.

19. empetrif51ia, Lam. Low, densely branched shrub,
to 2 ft.: last year's branches slightly angular, brown, the

young ones purplish, often bloomy; spines 1-3-parted,
'i iiu. long: Ivs. linear, ]4~%m. long, strongly
revolute at the margin, spiny pointed, bright green:
fls. 1-2, on slender pedicels, about J<in. long: fr. glo-
bose, bluish black, about ]4m. diam. May, June. Chile
to Patagonia. B.R. 20:27. S.B.F.G. 4:350. Less often
cult, and not so handsome as the following hybrid,
which has larger Ivs. and umbellate fls.

20. stenophylla, Mast. (B. Ddrmnii xB. empelrifblia) .

Height 1-3 ft., with slender, arching branches Ivs.

narrow-oblong, revolute at the margins, spiny pointed,
Ji-114 in. long, dark green above: fls. 2-6, in pedun-
cled nodding umbels. Of garden origin. May. G C
III. 7:019. A.F. 6:325. Gn. 14, p. 46; 61^ p. 305

(habit); 69, p. 318. G.W. 14, p. 593; 15, p. 103.

Handsome shrub, hardy in sheltered positions at the

Arnold Arboretum.

21. concinna, Hook. f. Low, spreading shrub, to 3

ft.: branches of last year pale brown, angular; spines

3-parted, slender: Ivs. obovate, y^-\ in. long, rather

thin and only half-evergreen, remotely spinose-dentate,

bright green above, glaucous beneath : fls. solitary or in

2's on slender stalks, J-l in. long, bright yellow, over

3/in. across: fr. red, oblong-ovoid. June. Himalayas.
B.M. 4744. One of the most graceful barberries,
similiar to B. dictyophylla, but easily distinguished by
the slender-stalked fls. and half-evergreen Ivs. It has

proved hardy at the Arnold Arboretum in sheltered

positions.

22. verruculdsa, Hemsl. & Wilson. Dwarf, spreading
shrub, to 3 ft., evergreen: branches terete, densely
verruculose, with slender spines often as long as Ivs. :

Ivs. ovate or elliptic to ovate -
lanceolate, remotely

spiny-toothed, dark green and lustrous above, glaucous

beneath, J^-l in. long: fls. 1-2, J^in. across: fr. violet-

black, bloomy, ovoid }iin. long, with sessile stigma.

June; fr. Oct. W. China. B.M. 8454. Very handsome
with its dense dark green and lustrous foliage. Has
proved hardy at the Arnold Arboretum.

23. Gagnepainii, Schneid. Evergreen shrub, to

6 ft.: branches yellowish gray, terete, with slender,
rather long spines: Ivs. narrow-lanceolate, spiny-ser-

rate, revolute at the margin, light green beneath, indis-

tinctly veined, lJ^-3^ in. long: fls. fascicled, 3-8,
l
/i\n.

across; pedicels Jj-l in. long: fr. ovoid, about J^in.

long, bluish black, bloomy, with nearly sessile style.

June; fr. Oct. W.China. G.C. III. 46:226. B.M. 8185
(as B. acuminata).

24. llvis, Franch. Shrub, to 5 ft., evergreen: branches
light yellowish gray, angled, usually with long spines:
Ivs. narrow-lanceolate, remotely spiny-serrate, slightly
or not revolute at the margin, light green beneath,
indistinctly veined, 1-2 in. long: fls. in many-fld.
fascicles, j^in. across; pedicels short, }4-%\n. long: fr.

short-ovoid, about J-^in. long, black; stigma on a short

style. June; fr. Oct. W. China. See discussion on
page 3566.
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25. Sargentiana, Schneid. Evergreen shrub, to 6
ft. : branches nearly terete, grayish brown, with usually
short spines: Ivs. coriaceous, elliptic-oblong to oblong-
lanceolate, acute or acuminate, densely spiny-serrate,
dark green above, light green and reticulate below,
l}^-4 in. long: fls. fascicled, many, }^>in. across; pedicels
%-%in. long: fr. globose-ovoid, J-jjin. long, black, with
sessile stigma. May, June; fr. Sept., Oct. W. China.

Very handsome with large dark green Ivs. At the
Arnold Arboretum it has proved the hardiest of the

evergreen barberries. See page 3566.

26. hakeoides, Schneid. (B. congestifldra var. hake-

aides, Hook. f. B. congestifldra, Hort., not Gay). Shrub,
to 6 ft. : last year's branches angular, grayish brown;
spines small or oftener leafy., and semi-orbicular with

541. Berberis Thunbergii.

spiny teeth: Ivs. oval to nearly orbicular, 1-2 in. long,

rigid, spinoseKlentate, bright green above, glaucous
beneath: fls. in dense globose clusters; clusters very
numerous along the branches and forming spikes toward
the end which is often leafless: fr. ovoid, %m., bluish

black. Chile. G.C. III. 29:295. B.M. 6770. Very
handsome with its numerous bright yellow fl.-clusters.

Not hardy N.

27. ilicifolia, Forst. Shrub, to 8 ft.: last year's
branches angular, purplish, minutely pubescent when
young: Ivs. obovate, %-2 in. long, dark green above,
coarsely spiny-toothed: racemes 5-10-fld., shorter than
the Ivs. with the peduncle about 1 in. long; fls. orange-
yellow. Patagonia. B.M. 4308. F.S. 3:291. Similar
to the following. Very rare in cult.; for the plants
usually cult, under this name see No. 31.

28. Darwinii, Hook. Shrub, 1-3 ft. : branches brown,
pubescent when young: Ivs. cuneate, obovate, spiny-
toothed and usually 3-pointed at the apex, glossy dark

green above, light green and lustrous beneath, %-\
in. long: racemes 6-20-fld., longer than the Ivs., with the

peduncle 2-4 in. long, pendulous; fls. orange-yellow,
often reddish outside; style as long as the ovary: fr.

dark purple. June; fr. Aug., Sept. Chile to Patagonia.
B.M. 4590. F.S. 7:663. P.F.G. 2:46. J.F. 2:111.

G.M. 44:660.

29. asiatica, Roxbg. (B. hypoleuca, Lindl.). Shrub,
to 10 ft.: last year's branches grayish yellow,
grooved, puberulous when young; spines small: Ivs.

obovate to oblong, 1-3 in. long, entire or with few teeth,
whitish beneath: racemes 8-25-fld., 1-2 in. long: fr.

purple, with distinct style. Apr.. May. Himalayas.
J.H.S. 2:246 Hardy only S.

30. chitria, Lindl. (B. aristAta, Sims, not DC.).
Shrub, to 6 ft. : last year's branches yellowish or reddish

brown, slightly grooved or nearly terete
; spines slender,

to %in. long: Ivs. oblong, or oblong-obovate, cuneate
at the base, 1-3 in. long, spinose-serrate or entire, sub-
coriaceous: fls. deep yellow, often reddish, in long-

peduncled panicles: fr. purplish, ovoid-oblong, with
distinct style. June. July. Himalayas. B.R. 9:729.

B.M. 2549 (a few-fld. form, as B. umbellata). Often

confused with B, aristata, which is easily distinguishe
by its simple sessile racemes.

31. Neubertii, Lem. (B. vulgaris x Mahonia Aqui-
fblium). Branches grayish brown, without spines,
upright: Ivs. simple, oval or ovate, or sometimes
oblong, cuneate at the base, often with 1 or 2 smaller
lateral Ifts., spiny-toothed, dark grayish green above,
lJ^-3 in. long: fls. in racemes. Of garden origin. I.H.
1:111. G.C. III. 9:73, 75. Var. latifdlia, Rehd. (B.

ilicifolia, Hort., not Forst. B. latifolia, Hort.). Lva.

broader, those of the shoots more rigid, with fewer
and broader, more spreading spines, with broader
often nearly truncate base. Hardy in sheltered posi-
tions at the Arnold Arboretum, but not evergreen; in

the S. the Ivs. are persistent.
B. actinacdntha. Mart. Evergreen shrub, to 3 ft.: spines 4-7-

parted: Ivs. obovate to oblong, J-^-l in. long, spiny: fls. ^li iuh t-

stalked, in clusters. Chile. B.R. 31:55. B. acuminata, Franch.
Allied to B. Gagnepainii. Evergreen shrub: branches yellow, terete:
Ivs. lanceolate, 4-7 in. long, acuminate, with numerous small spiny
teeth: fls. fascicled; pedicels about 1 in. long. S.W. China. J.H.K.
1900:191. B. acumintita, Stapf=B. Gagnepainii. B. acuminAta,
Veitch=B. Veitchii. B. aetnhisis, Prcsl. Ix>w, dense, deciduous
shrub: branches yellowish gray, angular with numerous spines,
about Hin. long: Ivs. oblanceolate or obovate, spinose-serrate, H~
\ l/z in. long: racemes short, 8-14-fld. Sicily, Sardinia, Corsica. B.
aggregdta, Schneid. Allied to B. polyantha. Lvs. oblong-obovate,
spiny-toothed, ?i~l in. long: panicles short and very dense, about
&in. long: fr. subglobose, salmon-red. W. China. B. Andrti'inu,
Naudin 3. laurina. B. anyuldsa, Wall. Deciduous shrub, to 4 ft.:

young branchlets puberulous, angular, spiny: Ivs. oblong-obovate,
J^-1H in- long, whitish beneath, entire or sparsely spinulose: fls.

solitary or few, slender-stalked: fr. red. Himalayas. B.M. 7071.
B. Aquifdlium, Pursh=Mahonia Aquifolium. B, argiita, P.nM -

Mahonia arguta. B. Belstaniana, Hort.=B. virescens. B. Berp-
mdnnix, Schneid. Allied to B. Sargentiana. Evergreen shrub, to
6 ft.: Ivs. coriaceous, elliptic, indistinctly veined, 1-1 J-^ in. long: fls.

fascicled, many: fr. oblong-ovoid, black, bloomy. Cent, and W.
China. Var. acanthophylla, Schneid. Lvs. to 2 in. long, sinuately
spiny. W. China. Only the variety is in cult. B. Bretschneideri,
Rehd. Allied to B. koreana. Shrub, to 8 ft.: branches terete, red-
dish brown with few and small spines: Ivs. obovate-oblong, 1 } 2-2 '-j

in. long, setose-serrate: racemes about 1 H in- long: fr. oblong, pur-
plish. N.China. S.T.S. 2:110. Hardy N. B. brachypoda, Maxim.
Allied to B. amurensis. Shrub, to 6 ft.: Ivs. elliptic-oblong, acute,
pubescent on both sides, !/ 3J- in. long: racemes pubescent, slen-

der, 2-3 in. long: fr. scarlet. Cent. China. B. candidula, Schneid.
(B. Wallichiana var. candidula, Schneid. B. Wallichiana var. pal-
lida, Boiss.). Allied to B. verruculosa. Evergreen prostrate shrub:
branchlets glabrous, yellowish: Ivs. elliptic with few spiny teeth,
white beneath, about 1 in. long: fls. solitary. Cent. China. V.F. 15.

B. Cdroli, Schneid. (B. integerrima var. stenophylla, Maxim.).
Similar to B. Poirctii. Shrub, to 6 ft.: Ivs. oblanceolate, usually
entire, H~1H in. long: racemes 8-14-fld. Mongolia. Var. hoano-
h^nsis, Schneid. Racemes many-fld., 1-1 J 2 in. long, pedicels Hin.
long: fr. subglobose, salmon-red. W, China. Only the variety is in

cult. B. cerdsina, Schrad. Allied to B. sinensis, but Ivs. more often

toothed, racemes shorter, hardly longer than the Ivs. and spines
shorter, usually simple. Of unknown origin. B. congestifldra, Gay.
Allied to B. hakeoides. Lvs. oblong-ovate to orbicular, often
entire: fls. in dense umbels on upright stalks \?-\ in. long. Chile.
B. cratxgina, DC. Shrub, to 5 ft.: branches brownish red, nearly
terete: Ivs. deciduous, oblanceolate to oblong-obovate, H-l H in.

long, usually entire: racemes 6-20-fld., 1-2 in. long: fr. bluish black.
Asia Minor. The true B. crataegina does not seem to be in cult.

B. erotica, Linn. Deciduous shrub, to U ft.: branches purplish with

542. Fruiting twig of Berberis Thunbergii. ( X }3

numerous spines often nearly 1 in. long: Ivs. lanceolate, H^-^in.
long, usually entire: fls. 3-7, in short umbel-like racemes. S.E. Eu.
Orient. B. crispa, Gay. Allied to B. hakeoides. Branches puber-
ulous: Ivs. thinner, ovate or oval, spiny-toothed, ^3-1/2 in. long:
fls. 5-8, on slender pedicels, clustered. Chile." B. dealbata, Lindl.

Lvs. persistent, nearly orbicular, with few spiny teeth: racemes
short, dense, nodding. Mex. B.R. 21 : 1750. B. ekgaris, Hort.=B.
Lycium. B. emarginata, Willd. Possibly B. sibirica X vulgaris.
Low shrub: spines 1-5-parted: Ivs. obovate to obovate-oblong, }$-
1 ?4 in. long, setulose-dentate: racemes shorter than the Ivs., up-
right; petals usually emarginate. Of unknown origin. G.O.H. 62.

B. Ffridleri, Gray. Allied to B. canadensis. Shrub, to 5 ft.: spines
3-5-parted: Ivs. obovate-lanceolate, ?4-l % in. long, lustrous, i-ntire

or spinulose: racemes dense, long-peduncled, pendulous. Colo, to

Xew Mex. G.F. 1:462. B. Fdrtunei, Lindl.=Mahonia Fortunei.
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B. Fremtintii, Torr.=Mahonia Fremontii. B. glauca, Benth.,
not Kunth=B. Jamiesonii. B. grdcilis, Hartw.= Mahonia gracilis.

B. hxmatocdrpa, Wooton=Mahonia hsematocarpa. B. hetero-

phyUa, Juss. Allied to B. ilicifolia. Branches glabrous, yellowish
brown; spines 3-5-parted: Ivs. persistent, obovate to oblong, l/r-\ %
in. long, entire, or with 24 spiny teeth: fls. solitary: fr. purplish
black. Straits of Magellan. H.E. 1:14. B. heterophyUa. Zabel=
Mahonia heterophyUa. B. Hodfceri, Lem. (B. Jamiesonii, Hort., not
Lindl. B. Wallichiana, Hook., not. DC.). Allied to B. Sargentiana.
Branchlets angular, stout, pale yellowish brown: lys. elliptic-oblong
to oblong-lanceolate, sinuately spiny-toothed, 1-2 in. long: fls. 3-^6;

pedicels slender: fr. oblong, large, with 4-8 seeds. Origin uncertain;

probably Himalayas. I. H. 0:207. B.M. 4656. B. Hutchinaftnii,
Rehd,=Mahonia arguta. B. Jamiesonii, Lindl. (B. glauca, Benth.,
not Kunth). Evergreen shrub: branches terete, brownish red: Ivs.

oblong, 2-3 in. long, entire or with few teeth, lustrous, pale green
beneath: fls. in close panicles; pedicels Jain. long. Peru. Often
confused with B. Hookeri and B. Versehaffeltii. B. japdtiica,

Spreng.=Mahonia japonica. B. Knightii, Hort.=B. Wallichiana
var. latifolia. B. laurina. Billbg. (B. Andreana, Naudin). Allied to
B. buxifolia. Shrub, to 5 ft. : branches glabrous, terete ; spines to 1 in.

long: !vs. oblanceolate, 1-3 in. long, entire, pale beneath: racemes
pendulous, to 5 in. long: fr. black, bloomy. S. Brazil. R.H. 1899, p.
9. B. laxiflbra, Schrad. Allied to B. amurensis. Lvs. oval to oval-

elliptic, obtuse, serration leas dense, grayish green beneath: racemes
pendulous, 2-3 H in. long. Of unknown origin. B. Liechtensteinii,
Schneid. Deciduous shrub, to 5 ft.: branches slightly angled, pur-
plish with strong spines: lys.

ovate to lanceolate, sinuately spiny,
light green beneath, ?-$-2 in. long: fls. in racemes 1-1 ^ in. long:
fr. globose, red, with 2 seeds. W.China. B. loxensis, Benth. Lvs.

persistent, oblong-obovate, entire or sometimes with a few spiny
teeth, lustrous: fls. small in peduncled, loose racemes. Peru. F. S. 6,

p. 69. B. litcida, Schrad. Allied to B. vulgaris. Lvs. elliptic to

elliptic-oblong, dark green and lustrous above, obtuse, remotely and
finely serrate: racemes spreading, about 2 in. long: fr. red. Of un-
known origin; possibly variety of B, vulgaris. B. Lycium, Royle
(B. ruscifolia, Hort., not Lam. B. elegans, Hort.). Shrub, to 6 ft. or
more: branches terete, yellowish gray: Ivs. sub-persistent, obovate-
lanceolate, '-4-2 in. long, entire or spinulose: racemes sessile, longer
than the Ivs., drooping: fr. violet. Himalayas. B.M. 7075. B.
macrophyUa, Hort.=B. Wallichiana var. latifolia. B. macracdntha,
Schrad. Possibly B. aristata X vulgaris. Branches yellowish gray:
Ivs. elliptic, acutish, remotely spiny-toothed, 1-2 in. long: racemes
nodding, 1H~2H in. long: fr. red. Of unknown origin. B. micro-
phylla var. serrata, Hort.=B. serrata. B. Mouilbicana, Schneid.
Deciduous shrub, to 10 ft.: branches grooved, purplish, with simple
spines: Ivs. obovate-lanceolate, obtuse, usually entire, light green
beneath, %-2 in. long: fls. in racemes, to 1^2 in- long: fr. scarlet,
with 2 seeds. W. China. B. obldnga, Schneid. (B. heteropoda var.

oblonga, Regel.). Allied to B. heteropoda. Branches angular: Ivs.

obovate: racemes 10-20-fld., usually compound near the base; ovary
with 2 sessile ovules: fr. oblong. Turkestan. B. nepalensis, Spreng.

Mahonia nepalensis. B. nercdsa, Pursh=Mahonia nervosa.
B. pdttida, Benth.=Mahonia pallida. B. parvifldra, Lindl.=B.
ruscifolia. B, parvifolia, Sprague. Allied to B. Wilsona?. Low shrub:
Ivs. half-evergreen, oblanceolate, entire or occasionally spiny-
toothed, glabrous and reticulate beneath: fls. fascicled, 3-6: fr.

globose, terra-cotta color. W. China. B. pinndta, Lag.=Mahonia

?innata.
B. Prdttii, Schneid. Allied to B. polyantha. Shrub, to

ft.: Ivs. oblong-obovate, entire or with few spiny teeth, reticulate,
thinner: panicles narrow, to 6 in. long: fr. globose, salmon-red. W.
China. Var. recurvdta, Schneid. Raceme narrow, spike-like: fr. on
reflexed pedicels. W. China. B. pruindsa, Franch. Evergreen
shrub: branches brownish yellow, nearly terete; spines to 1 in.

long: Ivs. ovate-oblong, %-2 in. long, strongly spiny-toothed,
whitish beneath: fls. 8-25, fascicled, rarely in a peduncled umbel: fr.

bluish black. S.W. China. B. Rehderiana, Schneid. Allied to B.
korcana, but much smaller in every part, branches reddish brown,
tightly angled; spines 3-5-parted: Ivs. obovate to oblong, spinose-

serrate, %-\ lA >n. long: fls. 8-15, in a peduncled raceme: fr. sub-
globose, bright red. Origin unknown. Hardy, graceful shrub; the
f r. remains unchanged until the following spring. B. ripens, Lindl.
=Mahonia repens. B. rotundifdlia, Hort.=Mahonia repens var.
rotundifolia. B. ruscif&lia, Lam. (B. parviflora, Lindl.). Allied to
B. buxifolia. Branches terete, yellowish gray: Ivs. oblong, entire or
with a few coarse teeth, ,

l

^-1
'

> in. long: fls. in a 4-5-fld. peduncled
raceme: fr. bluish black. Argentine. J.H.S. 2:243. B. ruscifdlia.

fr. bluish black. W.China. V.F. 16. B. serotina, Lange. Allied to
B. sinensis. Lvs. light green, oblanceolate, usually entire: racemes
short and dense. Origin unknown. B. serrata, Koehne (B. micro-
phylla var. serrata, Hort.). Low, deciduous shrub: branches
grooved, reddish or yellowish brown: Ivs. oblong-lanceolate, J--l in.

long, spinulose-.-crr;ttf
i

: ruremcs dense, short. Origin unknown.
B. sibtrica. Pall. Deciduous shrub: branches angular, yellowish
brown; spines 3-9-parted: Ivs. obovate, remotely toothed: fls. soli-

tary or 2, short-pedicelled: fr. red. Siberia. B.R. 6:487. B. Silva-
Taroucdna, Schneid. Deciduous shrub, to 10 ft.: branches grooved,
brown; spines small or wanting: Ivs. oblong-lanceolate or obovate-

Schneid. Deciduous shrub: branches strongly ungulate : Ivs. oblan-
ceolate, l/2-l in. long, acute, rarely 3-pointed at the apex, whitish
beneath: fls. in very short, fi-S-fld. racemes or rarely fascicled, nod-
ding: fr. globose, red. W. China. B. tenuifblia, Lindl.=Mahonia
tenuifolia. B. thibctica, Schneid. Deciduous shrub: branches an-
gular, purplish, bloomy: Ivs. obovate-lanceolate, H~l in. long,
rounded or acutish, mucronulate, entire, whitish beneath: fls. in

1-5-fld. fascicles; pedicels about lAin. long. W. China. B. Tisch-
leri, Schneid. Allied to B. diaphana. Shrub, to 8 ft.: branches
angled, gray, spiny: Ivs. obovate to oblong, obtuse, spinulose-ser-
rate, pruinose beneath, %-\% in.: racemes 4-15-fld.; pedicels ^fc-1
in. long: fr. oblong, with a distinct style, pale red, pruinose. W.
China. S. toluacfrnsis, Hort.=Mahonia heterophylla. B. (riacon-
thdphora, Fedde. Allied to B.Gagnepainii: evergreen shrub, to 5 ft.:

branches terete, brown: Ivs. linear-lanceolate with 2 to 5 spiny teeth
on each side or entire, glaucescent beneath, 1-2 in.: fis. 2-5, slender-
stalked: fr. black, ovoid, with sessile style. Cent. China. B. tri-

foliata, Hartw.=Mahonia trifoliolata. B. trifoliolata, Moric.=
Mahonia trifoliolata. B, trifiirca, Forbes=Mahonia japonica var.
trifurca. B. umbellate. Wall. Deciduous shrub: branches angular,
gray: Ivs. oblanceolate, usually entire, rarely sparsely serrulate:
racemes long-peduncled, usually umbel-like, sometimes elongated.
Himalayas. B.R. 30:44. B. VeUchii, Schneid. Allied to B. levis.

Evergreen shrub: Ivs. narrow-lanceolate, acuminate, sinuately
toothed with long and strong spines, 2-4 in. long: fls. 5-8, slender-
stalked: fr. ovoid, bluish black. Cent. China. B, Verschaffeltii,
Schneid. (B. Jamesonii, Lem., not Lindl.). Evergreen shrub: lys.
oblong, 2-3 in. long, sparingly spiny-toothed: fls. orange in drooping
panicles. Ecuador. I.H. 6:201. B. virtscens. Hook. Deciduous
shrub, 2-5 ft.: branches yellowish red or red, lustrous, terete: lys.
obovate, l/^-\ % in. long, spiny-toothed or entire, light green, whitish
beneath: fls. pale yellow, few, fascicled or in peduncled umbel-
like racemes: fr. purple, bloomy. Himalayas. B.M. 7116. Graceful
shrub. Hardy at the Arnold Arboretum. B. Wallichiana, DC.
Allied to B. Sargentiana. Evergreen shrub, to 10 ft.: branches
grooved, spiny: Ivs. elliptic to lanceolate, spiny-serrate with numer-
ous small teeth, lustrous above, light green beneath, reticulate, 24
in. long: fls. 10-20; pedicels about lA\n. long: fr. ovoid, black, with
usually 1 long-stalked seed. Himalayas. P.F.G. 1, p. 79 . Var. lati-

fdlia. Hook. f. & Thorns. (B. Knightti, Hort., not. Koch. B. macro-
phylla, Hort.). Branchlets less grooved: Ivs. broader, thinner.
B. Wallichiana, Hook.=B. Hookeri. B. yunnantnsis, Franch.
Allied to B. diaphana. Branches grooved, gray: lys. obovate-oblong,
1 in. long, entire, glaucous beneath: fls. 3-5, fascicled. S.W. China.
Has been confused with B. diaphana. See page 3566.

ALFRED REHDER.

BERCHEMIA (derivation uncertain). Rhamndcese.
Ornamental woody climbers, grown chiefly for their

bright green graceful foliage.
Deciduous twining shrubs: Ivs. alternate, entire or

nearly so, petioled, with conspicuous numerous parallel
veins: fls. perfect; sepals, petals and stamens 5; calyx-
tube shallow; ovary free, 2-ceIIed, with a 2-parted
style: drupe oblong to cylindric with a 2-celled stone.
About 12 species in S. and Cent. Asia. N. Amer. and
E. Afr.

These slender climbing shrubs have inconspicuous
greenish white flowers in terminal panicles followed by
berry-like, small, usually oblong, black or red fruits.

The cultivated species are not quite hardy North and
prefer sunny positions; they grow in almost any soil and
are useful for trellis-work, when no dense shade is

desired. Propagation is by seeds and by root-cuttings
in spring under glass; also by layering the young shoots
and by cuttings of mature wood in fall under glass.

scandens, Koch (B. volubilis, DC.). SUPPLE-JACK.
Ten to 15 ft.: Ivs, ovate or oblong-ovate, acuminate,
often undulate, 1-3 in. long, with 9-12 pairs of lateral
veins: fls. greenish white in small terminal panicles: fr.

bluish black, %-}/%m. long. June. Southern states.
B.B. 2:404. S.O.B. 3:153.

racemdsa, Sieb. & Zucc. Closely allied to the former.

Lys. cordate, ovate, 1-2^ in. long, with &-8 pairs of
veins: fls. greenish in large terminal panicles: fr. first

red, becoming black at length. July. Japan, China.
Hardier than the former, not high-climbing; attractive
in late summer, with its red frs.

B. GiTaldiana, Schneid. Allied to B. racemosa. Lvs. ovate-
oblong, 1-3 in. long, grayish white beneath, with 9-11 pairs of veins;
petioles ^in. long. W. China. B. lineata, DC. Allied to B. scan-
dens. Lvs. smaller, oblong-ovate, obtuse, with about 9 pairs of
veins, grayish white beneath. N. and W. China.

ALFRED REHDER.
BERGAMOT. Name applied to various aromatic

plants, particularly to members of the Labiate, as
menthas and monardas. The bergamot essence of
commerce is made from a citrous fruit. See Citrus.

BERGEROCACTUS (named for Alwin Berger,
Curator of the Hanbury Garden, at La Mortola, Italy).
Cactaces1

. A low, much-branched, day-blooming cactus
with cylindrical, low-ribbed sts.: areoles close together,
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bearing many yellow spines: corolla short, funnel-

shaped, greenish yellow: fr. globose, densely spiny. A
single species known.

Emoryi, Brit. & Rose (Cereus Emoryi, Engelm.).
Prostrate or ascending, 6-10 in. high, 1-2 in. diam.,
often forming thick masses 10-20 ft. in diam. : fls. 1-2
in. broad: fr. 1-1}^ in. diam. On mainland and isls.

of S. Calif., and N. Low. Calif. This species, native
of Calif., can easily be grown in the open in the south-
ern part of that state. It forms large masses and care
must be taken that it does not preempt more than
its share of the garden. The species has long been in
the trade, but it does not do well in the greenhouse, and
it is hardly to be recommended for the small collection.
Its slender sts., covered with striking yellow spines, are
very unlike any of our other cereus-like plants.

J. N. ROSE.
BERMUDA GRASS: Cynodon dactylon.

BERRIA (after Dr. Andrew Berry, a Madras
botanist). Syn., Berrya, DC., not Klein. Tiliacex.
A timber tree of India, which has been sparingly
introduced into this country. One species.

Ammonflla, Roxbg. High tree: Ivs. entire, heart-
shaped, long-petioled, smooth, 5-7-nerved, alter-
nate: fls. in. racemes, small, white, very numerous:
fr. a 3-celled caps, with 6 wings, the 3-12 seeds
with stiff hairs, which readily penetrate the skin
and produce a painful itching. Grows abundantly
in British India, Ceylon, the Malay Archipelago, and
the Philippines. The wood is smooth-grained, yellow,
with dark red heart; used for house-building, agricul-
tural implements, oil-casks, boats, and the like. Ex-
ported as "trincomalee wood." Q. x. HASTINGS

BERSAMA (Abyssinian name). Sapind&cex. Trop.
and S. African trees and shrubs, of perhaps a half-dozen
species, probably not cult. Lvs. alternate, odd-pinnate;
Ifts. entire or serrate: fls. silky, white, of 5 sepals and
5 unequal clawed petals. B. usambarcnsis, Guerke, a
recently described species from German E. Afr., has
been discussed in horticultural journals: tree, 50 ft.:

Ivs. more than 2 ft. long, with winged rachis, the Ifts.

oblong-lanceolate and somewhat cut, prickly-margined.

BERTHOLLETIA (after Louis Claude Berthollet,
French chemist). Myrtacex. BRAZIL-NUT. BUTTER-
NUT. PARA-NUT. CREAM-NUT. NIGGER-TOE. Large

trees: Ivs. alter-

nate, bright green,

leathery, about, 2
ft. long, 6 in. broad:
fls. cream -colored;
calyx parts united
and tearing into 2

parts when the
flower opens; petals
6; stamens many,
united into a hood-

shaped mass, the

upper ones sterile:

fr. round, about 6
in. diam., with a
hard shell contain-

ing 18-24 3-sided
nuts (Fig. 543).

Species several, all

ix W furnishing Brazil
nuts and usually

described as B. excelsa. The common trade name is Cas-
tanea, the name of the genus including the chestnuts.

excelsa, Humb. & Bonpl. Fig. 543. A tree 100-150
ft. with a smooth trunk 3-4 ft. in diam.: branches
near the top. It forms large forests on the banks of the
Amazon and Rio Negro. The natives gather the nuts
in large quantities, chopping the fr. open. They are

543. Bertholletia ercelsa. Cross-sec-
tion of husks, showing Brazil-nuts.

BERTOLONIA

exported in large quantities, chiefly from Para. An oil
is expressed from the kernels, and the bark is used at
Para for caulking ships. The tree is of little value for
decorative purposes, and, is too tender for growth any-
where in the U. S. G T HASTINGS.'

BERTOLONIA (after A. Bertolini, Italian botanist).
Melastomacex. Excellent warmhouse foliage plants
from Brazil.

Always dwarf, and sometimes creeping; the garden
forms with membranaceous, 5-11-nerved Ivs. 5-8 in.

544. Bertolonia marmorata.

long, and purple beneath: fls. white, purple or rose-

colored, 5-petaled, in scorpipid racemes or spikes. There
are only 9 species, 5 of which were distinguished when
the last edition was issued. (A. Coigneaux, in DC.
Mon. Phan., Vol. VII.) Some earlier botanists do not
separate certain allied genera which usually cannot
be distinguished by habit alone. The surest charact er
is the inflated and 3-angled or 3-winged calyx of Hertn-
lonia. In Bertolonia, fl.-parts are in o's, but the ovary
is 3-celled. Gravesia has a 5-celled ovary, and Sonerila
is trimerous. In Bertolonia, the connective of the
anthers has no appendage; in Salpinga there is a spur
below and behind the connective; in Monolena there is

a spur in front, and the calyx is not hairy.
Bertolonias are essentially fanciers' plants. It is

somewhat difficult to bring out their true character-
istics under ordinary stove treatment, as they require
a more humid atmosphere than can usually he main-
tained, even in a small house. The additional shelter of
a small frame should be provided, where the atmos-
pheric conditions will be much more easily regulated.A plentiful supply of water at the roots is necessary;
syringing or sprinkling overhead is not advisable.
The most convenient method of propagation is by
cuttings, which strike readily, in a moderately close

propagating-case filled with sharp, clean sand. The
pots should be thoroughly clean and drained, and the

compost open and porous. They may also be grown
from seed. They thrive in dense shade. Old plants are
not so brilliant as young ones. (Wm. Scott.)

Bertolonias and their allies furnish an excellent

example of Van Houtte's triumphs in hybridization.
The two species described below have probably been
important factors in the plant-breeding, and Gravesia

guttata even more so. Gravesia is a Madagascar plant,
and has, perhaps, been crossed with the Brazilian
bertolonias. Unfortunately, the pictures in Flore des
Serres show no flowers, and the pedigree is not given.
The bertonerilas figured and described in I.H. 43, pp.
188 and 189, with colored plates 64 and 68, are pre-
sumably hybrids between Bertolonia and Sonerila.

Excepting B. maculata and B. marmorata, the following
are hybrids:

A. Veins not lined on both sides with a colored band.

marmorata, Naudin. Fig. 544. St. less densely hairy
than B. maculata: Ivs. more narrowly ovate, ovate-
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oblong, acute, sparsely hairy, streaked with white along
the veins: calyx sparsely hairy, not glandular; petals

somewhat blunter, dilute purple. R.H._1848:381 (as

Eriocnema marmorata, Naudin). F.S. 7:750 (as B.

maculata var. marmorata, Planch.). Coigneaux recog-

nizes 2 varieties, var. genuina, with Ivs. green above,
and banded with white along the veins; var. senea,

A', lined and B. ten.ua, Naudin), \vit.h Ivs. dark preen

with a coppery cast, but not spotted or only slightly so.

Mirandaei, Van Houtte. Spots red on the lower Ivs.

and white on the upper or younger ones: Ivs. purple
beneath. F.S. 21:2235 (1875).

A A. Veins lined on both sides with a white or colored band.

B. Bands and spots magenta or purple.

maculata, DC. St. short, decumbent, rooting at the
1 >ase, < lensely clothed with rusty hairs : Ivs. long-petioled,

cordate, broadly ovate, obtuse, hispid above and at

margins, dark velvety green above, often spotted:

calyx densely clothed with glandular hairs; petals obo-

-omewhat acute, rose-colored. B.M. 4551.

Houtteana, Van Houtte (B. Van Hoidtei, Hort.).
Lvs purple beneath. F.S. 20:2120. This was a sen-

sational plant of 1875, and Van Houtte refused $2,000
for his stock of it.

BB. Bands and spots silvery white.

c. Spots very distinct.

Hrubyana, Van Houtte. This has bars of white con-

necting the veins. The under side of the Ivs. seems to

en instead of purple, at least toward the tip.

F.S. L>:::2381.

Rodeckiana, Van Houtte. Distinguished from the
above ami all others of this group by the abundance of

dark red color on the upper surface of the Ivs.: veins of

the under side prominent and green. F.S. 23:2382.

cc. Spots very faint.

Legrelleana, Van Houtte (B. Legrelle, Hort.). There
are a few longitudinal bars, but they do not connect
the veins. Referred to Gravesia guttata by Coigneaux.
F.S -j:

Other trade names are B. guttata. Hook. f.=Gravesia guttata.
B. maryarUaccn. Hort. Bull.=Sa!pinga margaritacea. B, primuUe-
fl&ra, Hort.= Moiiolena prirnulseflora. B. pubtscens, Hort., with

long white hairs, and a chocolate band down the center. Ecuador.
H, ],uiti-ttitif!sima t Hort. B. superbissima, Hort. (B. superba?,

Hort.), with rose-colored spots, which are larger and brighter near
the margin. F.M. 151 (iJSTo'i. Probably a variety of Gravesia
guttata - WII.HELM MILLER.

N. TAYLOR.t
BERTONERILA. A class of handsome foliage plants,

presumably hybrids between Bertolonia and Sonerila.
fil'i is a combination of the names Bertolonia and

to. I. II. Vol. 43 (1896), pp. 188-190. For culture,
see Birttilimia. Rare in this country, perhaps not in

cult, outside of a few botanic gardens. Some of the
beat-known forms are: Madame Cahuzae, Madame de
Brezetz and Madame Treyeran.

BESCHORNERIA (after H. Beschorner, German
botanist). Amaryllidacex. Succulent desert plants, al-

lied to Bravpa, Fourcroya and Dorynnthes, planted far
south and in California, and sometimes seen in col-
lections under glass in the North.

Leaves in a rosette, glaucous, roughish at the margins,
not so thick, firm or fleshy as in Agave (which has a
strong end-spine and horny marginal prickles): root-
stock short, tuberous: fls. accompanied by showy colored
bracts. In Beschorneria, the perianth is usually reddish

green, funnelform but with a very short tube and with
long, oblaneeolate segms.; in Doryanthes the perianth
is bright red, the segms. long, narrowly falcate; in
Bravoa the perianth is red or white, the tube curved,
sub-cylindrical, and the segms. short. From Fourcroya,
to which the genus is closely related, Beschorneria is

distinguished by its tubular-shaped perianth, long and
narrow segms., thin and slender filaments, which are

only slightly thickened below the middle. The perianth
of Fourcroya is campanulate, with spreading, ovoid or

elliptic segms., and short thickened filaments; the

fourcroyas are larger plants, and without large showy
bracts, and often produce bulbils, which Beschorneria

never does.

The species are very closely allied, and difficult to

distinguish. The following are the only kinds well

known, and they are all from Mexico. If in good con-

dition they bloom every year in warm countries from
suckers of the previous year, but in the North they are

likely to bloom only at long irregular intervals. The
species succeed best when treated similarly to agaves,
with the exception of the soil, which may be made
richer by the addition of crushed bone and a little

vegetable-mold. AU of .the species need greenhouse

protection in the northern states. They are hardy in

the warmest parts of the British Islands. Useful for

bedding as striking foliage, subjects.

tubiflora, Kunth. No st. or trunk: Ivs. 12 or more,
1^2-2 ft. long, 1 in. broad, linear, long-acuminate,

roughish on both surfaces, tufted, more or less recurved,
thickened and triangular at base, minutely striated,

glaucous-green: scape 4 ft., terminating in an erect

raceme; fls. drooping, 2-1 together, the perianth divided

to the top of the ovary, brownish green. B.M. 4642.

The oldest and best-known species.

Tonelii, Jacobi (B. Toneliana, Jacob!) . Allied to B.

tubiflora, but with looser habit, much broader foliage,

bright red-purple scape and a colored panicle with

drooping branches, longer purple and red fls. with more
acute segms.: st. or trunk very short: Ivs. very glau-
cous, roughish beneath and on the margins, 15-20 in

number, 1-1 ]/2 ft. long, 2-2]^ in. broad, short-acumi-

nate, and contracted below the middle into a flat thick

petiole 1 in. broad. B.M. 6091.

Dekosteriana, C. Koch (B. Decosteriana, Baker).
Lvs. 15-20 or more, 2-2% ft. long, 2-2% in. broad,
oblaneeolate, long-acuminate, very gradually tapering
both ways from the middle, 1-1 J4 m - broad above the

base, which is very thick: fls. in a deltoid panicle, green,
\ l
/i in. long, cut nearly to base, the ovary protruding.

B.M. 6768.

bracteita, Jacobi. Stemless: Ivs. 20-30, 1^-2 ft.

long, 2 in. broad, short-acuminate, texture thin but
firm, contracted to less than 1 in. wide above the
dilated base, glaucous green, scarious or dry on the

margin: scape 4-5 ft., the panicle reddish brown; fls.

1}4 in. long, segms. free but connivant, green, chang-
ing to yellowish red. B.M. 6641.

yuccoides, Hook. f. St. none, or apparently present
by shedding of older Ivs. in the rosette: Ivs. about 20,
1-1 Yi ft. long, 2 in. broad, lanceolate, short-acuminate,
narrowed to Jiin. above the base, glaucous green:
scape 3-4 ft., with fls. on drooping red branches in the

panicle; fls. about 3 in. long, dark green, tinged yellow.
B.M. 5203. G.C. III. 46:8, 309, 313 The Ivs. are
broader than in A. tubiflora, shorter acuminate, and
more boldly narrowed below the middle.

Wrightii, Hook. f. Allied to B. Dekosteriana, but fls.

pubescent: st. or trunk 18 in.: Ivs. about 50, densely
crowded, spreading or recurved, ensiform, 4-5 ft. long
by 2 in. at the middle, the tip narrowed to a long brown
stiff point, the base dilated and very thick and bi-con-

vex, the margins very narrowly scarious, denticulate:

panicle pyramidal, 8 ft.; fls. fascicled, nodding, green-
ish, pubescent. B.M. 7779.

pubescens, Berger. Smaller: Ivs. 2 ft. long by 2 in.

broad, glaucous, rather stiff and fleshy along the midrib,
nearly smooth underneath, rough only near tip, margins
finely and deeply denticulate: panicle 4-5 ft., rather
slender, the scape bright red; fls. fascicled in axils of
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ovate bracts, green, fading to yellow, pubescent. G.C.
III. 40:350.

B. arffyrophylla, Hort.=B. Dekosteriana. B. califdmica ia a
nomen nudum. B. suptrba, Hort. and B. viridifldra, Hort.=B.

yuccoides.

G. \V. OLIVER.
L. H. B.f

BESLfiRIA
(after Basil Bes-

ler, Nuremberg
apothecary, and
reputed author
of the superb
Hortus Eystet-
tensis, 1613).
Gesneracex. A

genus of 50 species of

Trop. American plants,

mostly subshrubs, with
somewhat 4 -angled
sts., large, membrana-
ceous, opposite, petio-
late Ivs. prominently
veined beneath, and
yellow, white or purple
fls. : calyx campanu-
late, at length globose,

shortly 5-toothed; cor-

olla tubular. B. Imray
is herbaceous, with ser-

rate Ivs. and yellow
axillary fls. B.M.6341.
Prop, by cuttings over
bottom heat. None is

known to be offered in

Amer.
545. Bessera elegans. Ifitea, Linn. St. 6-10

ft., glabrous or nearly
so : Ivs. elliptic or elliptic-oblong : calyx about half as long
as the yellow slightly gibbous corolla. Trop. Amer.

N. TAYLOR.!
BfiSSERA (after Dr. Besser, professor of botany at

Brody). Lilwcex. MEXICAN CORAL DROPS. An ex-

ceedingly pretty summer-flowering bulbous squill-like

plant.
Umbels pendulous; fls. vermilion outside, with a

white corona or cup within, and long, purple stamens;
perianth cup-shaped, the tube shorter than the oblong-
lanceolate segms. ; stamens 6. A monotypic genus
allied to Androstephium. Culture simple. Bulbs
planted out, and lifted when ripe. May be prop, by
offsets.

elegans, Schult. f. Fig. 545. Bulb globular, 1 in.

thick, tunicated: Ivs. 2-3, about 10-12 in., or even 2 ft.,

long: scape 1-2 ft. long, hollow, fragile; umbels 4-10-

fld.; pedicels 1-1^ in. long; perianth 9-10 lines long,
keeled on the back, variously marked with white

within, but usually with vermilion margins and
center-band; fls. borne through two months of
late summer and early autumn. G.F. 4:125

(adapted in Fig. 545). Gn. 25:42. B.R. 1546
(as Pharium fistulosum); 25:34. F.S. 4:424 (as
B, miniatum). Strong bulbs sometimes throw
up 6-10 scapes, with 12-20-fld. umbels.

WILHELM MILLER.

BETA (ancient name). Chenopodiacex. BEET-
ROOT. BEET. Annuals in cultivation, or bien-

nials by the wintering of the roots, grown for

the thick edible roots, edible leaves, and orna-
mental foliage.

Glabrous, mostly thick-rooted herbs, with

alternate, entire or sinuate Ivs.: fls. perfect,

bracted; perianth urn-shaped, 5-lobed, adhering
at base to the ovary, becoming hardened in fr.;

stamens 5 on a fleshy ring or disk; ovary partly inferior,
in fr. covered by the withered and corky remains of
the perianth; the fls. usually stand 2 or more together
and cohere into a "seed" or "ball" that is more than
1-seeded. The species of Beta are much confused, but

probably all of them can be referred to a half-dozen

species. Eu., N. Afr., Asia.

vulgaris, Linn. (B. maritima, Linn.). The supposed
source of the cult, beets and foliage beets. Probably a
development from the perennial beet of the eo:

parts of Eu., a much-branched decumbent plant (Fig.
546), with thick, long and hard (not really fleshy)
perennial roots. In cult, forms, the plant is erect in
fls. and fr., with greenish clustered fls., and ovate-
oblong, smooth, more or less thick and wavy-margined
Ivs. There are 3 main races of the cult, beet-plant :

Var. crassa, Alef. BEET-ROOT. BEET of American
gardens and fields, characterized by its thickened root
of many forms, some of which are developed for their

sugar-producing qualities. See Beet.

Var. cruenta, Alef. (B. hortensis and B. riibra, Hort.).
RED and VICTORIA foliage beets. Root not highly
developed: Ivs. large and showy, red or green, with yel-
low ribs. Var. metdllica is a form of this. In many bril-

liant forms, often used in bedding and for strong color
effects.

Var. Cfcla, Moq. (B. Cida, Linn. B. brasiliensis and
B. chilensis, Hort.). LEAF-BEET. SICILIAN BEET.
SEA-KALE BEET. SPINACH BEET. CHILIAN BEET.
ROMAN KALE. POIREI. Root small and branched, not
thick or fleshy: Ivs. very large, thick-ribbed, green,

yellow-green, reddish green or even red, often with very
wide and thick petioles. Used as a pot-herb. Differs

widely in the coloration of the If.-ribs, and shape and
development of If.-blade. One form of it is Chard
(which see). L jj jj.

BETEL, or BETLE. The leaf of Piper Belle, a kind
of pepper used in wrapping the pellets of betel-nut and
lime which are commonly chewed in the Orient. The
pellets are hot, acrid, aromatic, astringent. They
redden the saliva and blacken the teeth, and event-

ually corrode them. The betel-nut is the fruit of Areca

Catechu, a palm. See pp. 16 and 24.

BET6NICA and BETONY: Stachys.

BETULA (ancient Latin name). Belulacex, BIRCH.
Ornamental deciduous woody plants grown chiefly for
their bright green handsome foliage. Page 3566.

Trees or shrubs: winter-buds usually conspicuous,
sessile, with several imbricate scales: Ivs. alternate,
petioled, serrate or crcnate: fls. monoscious, apetalous,
in catkins, staminate formed in autumn and remaining
naked during the winter, every scale bearing 3 fls., each
with a minute 4-toothed calyx and with 2 stamens
divided at the apex; pistillate catkins oblong or cylin-
drical, bearing 3 naked ovaries in the axil of every scale

Beta. The wild perennial form of the beet plant as it grows on
the coasts of England.
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consisting of 3 connate bracts: fr. a minute nut, often

erroneously called seed, with membranous wings,
dropping at maturity with the 3-pointed scales from the
slender rachis of the strobile. About 35 species in N.
Amer., Eu., N. and Cent. Asia, especially in the northern

regions. No tree goes farther north than the birch, in

N. Amer. B. papyrifera reaches 60 north latitude,
and in Eu. B. pubescens goes to the N. Cape, and is still

n forest tree at 70. Monogr. by Regel: Monographische
Bf'urbeitung der Betulacea; (1861); and in DeCandolle,
1'rodmmus, 16, 2, p. 162 (1869); and by VVinkler in

Engler's Pflanzenreich : Betulacesc, p. 56, quoted below
as U. B.

The birches are often conspicuous on account of their
colored bark, and slender usually pendulous stamiriate
catkins before the leaves and much smaller pistillate

catkins, followed by subglobose to cylindric strobiles.

The hard and tough wood is often used in the manu-
facture of furniture and of many small articles, in

making charcoal, and for fuel; from the bark, boxes, bas-

kets, and many small articles are made; also canoes
from that of the B. papyrifera; in Russia and Siberia it

is used in tanning leather. The sap of some species is

used ;is a beverage. The birches are very ornamental
park trees, hardy, except two or three Himalayan spe-
cies, and especially valuable for colder climates. They
MIC i-ssentially northern trees and are short-lived in
warmer regions, particularly mountain species like B.
lutea, while B. nigra and B. lenta are better suited for
a warmer climate than most other species. Their
foliage is rarely attacked by insects, and turns to a
bright or orange-yellow in fall. Their graceful habit,
the slender, often pendulous branches, and the pictur-
esque trunks make them conspicuous features of the
landscape. Especially remarkable are those with white
bark, as B. papyrifera, B. populifolia, B. pendula,
B. Ermanii, and also B. Maximowiczii with yellow
bark.

Most birches prefer moist, sandy and loamy soil;
but some, as B. pendula and B. populifolia, grow as

satisfactorily in dry localities and poor soil as in swamps
and bogs, and they are especially valuable in replant-
ing deserted grounds as nurses for other trees; both are

comparatively short-lived trees.

Propagation is readily accomplished by seeds, gath-
ered at maturity and sown in fall, or usually kept dry
during the winter, or stratified; but B. nigra, which
ripens its fruits in June, must be sown at once, and by
fall the seedlings will be several inches high. The seeds
should be sown in sandy soil, rather thick, as the per-
centage of perfect seeds is not very large, slightly or
not at all covered, but pressed firmly into the ground
and kept moist and shady. The seedlings must be
transplanted when one year old. Rarer species and
varieties are grafted, usually on B. lenta, B. papyrifera,
B. nigra or B. pendula. Cleft or tongue-grafting in early
spring, on potted stock in the greenhouse, is the best
method. Budding in summer is also sometimes prac-
tised. Shrubby forms may also be increased by layers,
and B. nana by greenwood cuttings under glass.

INDEX.
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alba, 8, 9, 10.

aspleniifolia, 10.



498 BETULA BETTLA

only at the apex, the middle lobe slightly longer.
From Maine to Ala., west to eastern Ohio. S.S. 9:448.
H.T. 124, 125. Em. 232. Very handsome tree, round-

headed, and with pendulous branches when older;
attractive in spring, with its long staminate catkins.

Bark and Ivs. largely used in domestic practice;
branches and foliage yield an oil very similar to oil of

wintergreen, and employed for all conditions in which
the latter proves use-

ful; bark as well as the

oil much used for

flavoring.

5. totea, Michx. (B.

excelsa, Pursh, not

Ait.). YELLOW BIRCH.

Fig. 547. Tree, some-

tjmes 100 ft.: bark

silvery gray or light

orange, on old trunks
reddish brown; young
bark aromatic, but
somewhat bitter:
branchlets usually

pilose: Ivs. ovate or

oblong-ovate, usually
rounded at the base,

acuminate, sharply and

doubly serrate, usually

hairy along the veins

beneath: cones like the

last, but thicker; scales

nearly Hin. long, lobed
to the middle, pubes-

548. Betula pendula.

cent outside. From Newfoundland west to Minn.,
south along the Alleghanies to the high peaks of N. C.

and Term. S.S. 9:449. Em. 235. H.T. 126, 127. One
of the most valuable forest trees in the northern

states, much resembling the former in habit. Var.

persicifolia, Dipp., has larger and longer Ivs., often

ovate-lanceolate.

DD. Shape of Ivs. ovate, broadest near the base and usually
truncate or sometimes cordate: veins not impressed
above: petioles to I in. long.

6. ulmifdlia, Sieb. & Zucc. (B. costata, Trautv.).

Tree, 50 ft.: bark yellowish brown: branches not, or

slightly glandular: Ivs. ovate, rarely oblong-ovate,

irregularly doubly serrate, with 9^-14 pairs of veins,

long-acuminate, 2-^3}^ in. long, hairy when unfolding,

glabrous at maturity: cones elliptic; scales glabrous,
with short, rhombic or obovate lateral lobes; wings
about half as broad as nutlet. Japan. Manchuria.
S.I.F. 1:22. W.B. 63.

7. Ermanii, Cham. Tree, 60 ft.: trunk white:

branches yellowish white or orange-colored; branchlets

usually glandular and pubescent when young: Ivs.

broadly triangular-ovate, acuminate, irregularly coarsely

serrate, 2-4 in. long, hairy when unfolding, with
7-10 pairs of veins: cones oblong; scales pubescent,
with linear-oblong lobes, middle one somewhat longer;

wings about one-third as broad as nutlet. N. E. Asia,

Japan. S.I.F. 1:22. W.B. 63. Handsome round-
headed tree, with slender branches. See page 3566.

AA. Veins of Ivs. 7 or less pairs, not impressed.

B. Wings usually broader than the nut.

c. Bark white.

D. Branchlets glabrous and glandular: Ivs. usually rhom-
bic-ovate: scales of strobiles with divergent broad
lobes larger than the middle lobe.

8. populifdlia, Ait. (B. dlba var. populifdlia, Spach).
WHITE BIRCH. Small tree, exceptionally 40 ft., with
smooth white bark: branchlets with numerous resinous

glands: Ivs. slender, petioled, triangular or deltoid,

long-acuminate, coarsely doubly serrate, glutinous when

young, glabrous at length and shining: cones slender,

stalked, cylindric, about 1 in. long; bracts pubescent,
the lateral lobes divergent, about as long as the middle
one. F'rom New Brunswick to Del., west to Ont. S.S.

9:450. H.T. 118, 119. Em. 1:242. A small, graceful,
but short-lived tree, yet thriving in dry and poor soil.

Var. laciniata, Loud. Lvs. incised-laciniate. Var. pen-
dula, Loud. Branches distinctly pendulous. Var. pur-

purea, Ellwanger & Barry. Lvs. purple when young,
green at length. B. populifolia x B. papyrifera is shown
in G.F. 8 : 356. It has been found wild in several locali-

ties, but is apparently not in cult.

9. pendula, Roth (B.verrucosa, Ehrh. B.dlba, Linn.,
in part). Figs. 548, 549. Tree, to 60 ft., with slender,
in older trees usually pendulous, branches: young
branchlets usually glandular: Ivs. rhombic-ovate, %-
2J/2 in. long, glutinous when young, glabrous, usually

cuneate, sometimes truncate at the base, acuminate,
doubly serrate; petioles slender, about 1 in. long:

strobiles cylindric, about 1 in. long, slender-pedunoled.

usually pendulous: wings of nutlet about one and a half

to two and a half times as broad as its body. Eu. to

Japan. H.W. 2:15, p.
20. W.B. 76. Var. Tauschii,

Rehd. (B.japonica, Sieb. B. dlba var. Tauschii, Shirui.

B. pendula var. japonica, Rehd.). Lvs. broadly ovate.

truncate or sometimes subcordate at the base, some-
times puberulous beneath and often with tufts of hairs

in the axils. S.I.F. 1:21. Var. dalecarlica, Schneicl.

(B. laciniata, Wahl. B. hybrida, Blom). Lvs. more or

less deeply lobed with irregularly serrate-acuminate

lobes: branches on older trees pendulous. A very

graceful tree. Var. fastigiata, Koch (B. dlba fasliywtn.

Carr. B. pendula pyramidalis, Dipp.). With straight

upright branches, forming a narrow columnar pyr-

amid. G.C. III. 41:151. M.D.G. 16:164. Var. tristis,

Schneid. With very slender, strongly pendulous

branches, forming a round regular head. Var. Youngii,
Schneid. (B. dlba pendula Youngii, Moore. B. pendula

elegans, Dipp. B. dlba elegantissima pendula, Hort.).

Branches very slender, strongly pendulous; primary
branches spreading or recurved, forming an irregular

picturesque head ;
similar in habit to the weeping beech.

F. 1873, p. 60. R.H. 1869, p. 136. Gn. 6, p. 528. Var.

gracilis, Rehd. (B.
dlba laciniata graci-
lis pendula, Hort..

B. elegans lacini-

ata, Hort.). Habit
like the preceding,
with laciniate Ivs.

Much slenderer and
smaller and of

slower growth than
var. dalecarlica.
Var. purpurea,
Schneid. (B.vulgaris

purpurea, Andr6.
B. dlba atropur-

purea, Lauche. B.

pubescens atropurpiirea, Zabel). Lvs. dark purple. 11. H.

4:185.

DD. Branchlets pubescent and slightly glandular or <//

less: Ivs. generally ovate, rounded at the base:

bracts with the lateral lobes upright or spreading,

shorter than the middle lobe.

10. pubescens, Ehrh. (B. odordta, Bechst. B. dlba,

Linn., in part). Tree, to 60 ft.: branches upright or

spreading, rarely pendulous in old trees; branchlets

pubescent and glandless: Ivs. ovate or rhombic-ovate,

1-2 in. long, rounded, truncate or cuneate at the base,

acute, usually unequally and doubly serrate, pubescent

beneath, at least while young: strobiles cylindric, about

1 in. long, upright or nodding; scales puberulous,
lateral lobes upright or spreading, rarely recurved. I

and Cent. Eu. to E. Siberia. H.W. 2, pp. 24, 25. Var.

549. Leaves of Betula pendula. ( X '
i
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urticifdlia, Spach (B. urticifolia, Regel. B.dlbaasplenii-

J'olia, Hort.). Lvs. small, deep green, irregularly
incised. Var. variegata, Zabel (B. alba fbliis variegatis,

Hort.). An inconstant form with variegated Ivs. There
are also a number of geographical varieties as var.

carpatica, Koch; var. songarica, Regel; var. tortudsa,

Koehne; var. Murithii, Gremi, which are rarely met
with in cult, and horticulturally are of no importance.

In the wild state this species is generally found
in moist places, often in swamps, while the preceding

species prefers drier situations.

11. papyrifera, Marsh. (B. papyrdcea, Ait. B. grdn-

dis, Schrad.). PAPER or CANOE BIRCH. Figs. 550, 551.

Tree, 60-80, exceptionally 120, ft.: branchlets slightly

glandular, hairy when young: Ivs. ovate, narrowed to

cordate at the base, acuminate, coarsely and usually

doubly serrate, pubescent on the veins beneath or

nearly glabrous, \ 1A-^ 1A in. long: strobiles peduncled,
1-2 in. long; scales with short and broad divergent
lateral lobes. Northern states from the Atlantic to

Pacific coast. S.S. 9:451. Em. 238. G.F. 8:223. H.T.

120,121. I.T. 4:125. Ornamental tree, with very
white trunk and a loose, graceful head when older.

Bark known for its use in making Indian canoes. Var.

cordifdlia, Regel (B. pyrifblia and B. platyphylla, Hort.).
Lvs. broadly ovate, usually cordate. S.S. 14:724. Var.

minor, Tuckm. Low, bushy tree with smaller Ivs. and
frs. Mts. of New England and X. Y.

cc. Bark orange-broum: branchlets glandular and hairy
when young: lateral lobes of scales upright, shorter

than the middle lobe.

12. occidentalis, Hook. (B. Lyalliana, Koehne. B.
Tea var. occidentalis, Dipp.). Tree, to 100 ft.:

branches in older trees often pendulous: Ivs. ovate, 3-4
in. long, usually rounded at the base, acute, coarsely
and mostly doubly serrate, resinous while young and
villous on the veins, glabrous at maturity except on
the puberulous veins: strobiles cylindric, Iji-IJi
in. long; scales ciliate, with rhombic-ovate upright
lateral lobes, about half as long as the oblong middle

lobe. B. C. to Wash.
S.S. 14:725.

BB. Wingsnarrower than
the nut: shrubs, 115
ft.: Ivs. small, short-

pelioled: cones erect,

c. Branchlets glandular,
not pubescent.

13. glandulosa,
Michx. Only 1-tft.:
Ivs. short -

petioled,
rounded or cuneate

at the base,
orbicular or

broadly ob-

jovate, ob-
'

tuse, dentate,

glabrous, J^-
1J-3 in. long:
strobiles pe-
duncled, J^-
3
4 m. long;

lobes ofscales

nearly equal,

550. Staminate catkin (natural size) and flowers
s ' ' 8 " M v

(enlarged) of Betula papyrifera. spreading;
wings of nut-

let sometimes as broad as its body. Newfoundland to

Alaska, south to Mich., and in the Rocky Mts. to
Colo. B.B. 1:510.

cc. Branchlets pubescent or nearly glabrous, not glandular.

14. pumila, Linn. Usually 2-8, rarely 15, ft.: branch-
lets tomentose or pubescent, at least when young: Ivs.

orbicular or oval, acute or obtuse, coarsely dentate, pale
and glabrous or pubescent beneath, J^-2 in. long:
strobiles peduncled, 1^1 in. long; lateral lobes of the

pubescent scales spreading, shorter than the middle
one; wings of nutlet half as broad as its body or
narrower. Newfoundland to Minn., south to Ohio.
B.B. 1:511. W.B. 71. Var. fasti-

giata, Rehd. (B. humilis fasti-

giata, Hort.). Shrub, with upright
branches, forming a narrow pyra-
mid: branchlets soft pubescent: Ivs.

broadly rhombic to suborbicular,
1-1% in- long, broadly cuneate at

base, pubescent beneath only on the

veins, resin-dotted on both sides.

15. nana, Linn. Low, spreading,
rarely 4 ft. : Ivs. orbicular or cuneate-

obovate, crenate, rounded at apex,
glabrous, ^-^in. long: strobiles

551 Catkin of

"
Betula

nearly sessile, ]^-Y?m. long; the
papyrifera. (XH)

upper scales usually entire, the
lower ones 3-lobed; wings of nutlets very narrow.
Arctic N. E. Amer., N. Eu., Siberia. B.B. 1:511.
W.B. 71. A low, graceful shrub for rockeries and
rocky slopes.

B. acuminata, Wall.=B. alnoides. B. alaskdna, Sarg. Allied to
B. occidentalis. Tree, to 40, rarely 80, ft.: bark grayish white:
branchlets densely glandular: Ivs. rhombic-ovate, lJ^-3 in. long,
truncate to broadly cuneate, pubescent on the veins beneath or

finally glabrous; petiole about 1 in. long: scales of strobiles ciliate.

Alaska. S.S. 14:726. B. alleghaniensis, Brit. Intermediate be-
tween B. lenta and B. lutca. Bark either close and furrowed or peel-
ing off in thin flakes: young branchlets pubescent: Ivs. usually
cordate at base and pubescent beneath : strobiles ovoid-oblong, about
1 in. long; scales jiin. long, 3-lobed about to the middle. Que.
and Mich, to Ga. B. alnoides, Hamil. (B. acuminata, Wall. B.

cylindrostachya, Wall.). Allied to B. Maximowiczii. Tree, to 60 ft. :

young branchlets pubescent ; bark brown: Ivs. ovate-oblong to ovate-
lanceolate, 2)^-6 in. long, rounded at the base, doubly cuspidate-
serrate, with 10-13 pairs of veins: strobiles in racemes. Himalayas,
S.W. China. W.B. 90. B. alpestris, Fries=B. intermedia. B.
Borffffrevei, Zabel (B. papyrifera X B. pumila). Shrubby. Inter-
mediate between the parents, but more similar to B. pumila. Raised
at Hann., Muenden, Germany, from American seed. B. cserulea,
Blanch. Allied to B. pendula. Tree, to 60 ft.: young branchlets
hairy: Ivs. ovate, 2-3H in. long, rounded or cuneate at base, acu-
minate, sharply serrate," dull bluish green above, slightly hairy
along the veins beneath: scales of strobiles similar to those of B.

populifolia. Vt., Me. S.M. 201. B. carpinif&lia, Sieb. & Zucc.=
B. grossa. B. carpiniffilia, Ehrh.=B. lenta. B. corylifiilia, Regel.
Allied to B. nigra. Lvs. broadly elliptic or obovate, 1 %-2% in. long,
coarsely dentate, silky on the veins beneath, with 10-14 impressed
pairs of veins: strobiles cylindric. Japan. S.I.F. 2:14. W.B. 60.
The plant cult, under this name is usually B. Ermanii. B. cylindro-
stachya, Wall.=B. alnoides. B. dahfirica. Pall. Allied to B. pubes-
cens. Tree, to 60 ft.: bark brown: branchlets glandular, hairy when
young: Ivs. ovate, 1-2 in. long, pubescent on the veins beneath:
strobiles oblong; wings of nutlet half as broad as body or less.

Dahuria, Manchuria. Pallas, Fl. Ross. 39. B. excelsa. Ait. (B. alba
var. excelsa, Regel). Allied to B. pubescens. Large tree: bark yel-
lowish brown: young branchlets densely pubescent: Ivs. broadly
ovate to obovate, 1-2 J^ in. long, rounded or subcordate at the base,
acute, pubescent beneath: strobiles cylindric-oblong, upright or
nodding; lateral lobes of scales slightly shorter than the middle one
Of unknown origin. W.D.B. 2 : 95. N.D. 3 : 52. B. Jontinalis, Sarg.
(B. occidentalis, Nutt., not Hook. B. rhombifolia, Nutt., not
Tausch). Allied to B. occidentalis. Small tree, to 40 ft. or shrubby:
bark dark bronze color, lustrous: branchlets glandular: Ivs. broadly
ovate, 1-2 in. long, truncate to broadly cuneate, sharply, often
doubly serrate: strobiles cylindric-oblong, 1-1 ^ in. long; scales gla-
brous or puberulous. B. C. to Calif., east to Dak. and Colo. S.S.
9:453 (as B. occidentalis). B. frulicdsa. Pall. (B. Gmelinii. Bunge).
Allied to B. glandulosa. Shrub, to 15 ft.: branchlets glandular and

Eh

pubescent: Ivs. ovate-elliptic, H~l % in. long, glabrous at length
and usually glandular beneath: strobiles oblong-cylindric, 5i-l in.

long, wings about as broad as nutlet. Siberia, Manchuria. Pallas,
Fl. Ross. 40. B. fflobisjnca, Shirai. Allied to B. ulmifolia. Tree, to
60 ft.: bark grayish brown: Ivs. broadly rhombic-ovate, 1 H-2^ in.

long, short-acuminate, unequally serrate, with about 10 pairs of
veins, pubescent on the veins beneath : strobiles subglobose or ovoid,
about 1 ^ in. long; scales deeply 3-lobed with spatulate lobes.

Japan. S.I.F. 1:21. W.B. 68. B. Gmflinii, Bunge=B. fruticosa.
B. grdssa, Sieb. & Zucc. (B. carpinifolia, Sieb. & Zucc.). Tree:

branchlets glabrous: Ivs. ovate, 2-4 in. long, unequally serrate, with
10-15 pairs of veins, pubescent on the veins beneath and glandular-
punctate: strobiles nearly sessile, elliptic-ovoid; middle lobe of the
scale slightly longer than the lateral ones. Japan. S.I.F. 1:22. B.
humilia, Schrank. Allied to B. glandulosa. Shrub, 2-6 ft.: branch-
lets glandular and slightly pubescent at first: Ivs. ovate or subor-
bicular, H-l \i in. long, crcnately serrate, glabrous: strobiles ovoid,
about Hin. long. N. and W. Eu.. N. Aria, G.W.H. 2:149. H.W.2:
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p. 26. R.F.G. 12:1279. B. intermedia, Thomas (B alpestris,

Fries. B. pubesccnsxB. nans). Shrub: Ivs. orbicular or ovate, H~
1 in. long, crenate-errate, usually pubescent while young, and often

glutinous, finely glabrous: strobiles oblong: lateral lobes of scale up-
right and usually shorter than the middle one. N. Eu. Natural

hybrid; very variable. B. Jdckii, Schneid. (B. lenta Xpumila).
Shrub: bark of the odor of B. lenta: Ivs. usually obovate, 1-2 in.

long, usually with about 7 pairs of veins: strobiles oblong, H-Jiin.

long; lateral lobes of scales spreading, somewhat shorter than the

middle one. Originated at the Arnold Arboretum. G.F. 8:245.

B. ken&ica, Evans. Allied to B. occidentalis. Tree, to 40 ft. : bark

grayish white or light reddish brown: branchlets glabrous, not or

slightly glandular: Ivs. ovate, 1 H-2 in. long, cuneate or rounded at

the base, irregularly, often doubly serrate, glabrous: strobiles cylin-

dric-oblong, about 1 in. long, glabrous. Alaska. S.S. 14:723. B.

Karhnei, Schneid. (B. papyrifera Xpendula). Intermediate between
the parents. Tree: branchlets sparingly pubescent : Ivs. ovate, 2-3 Yi
in. long, usually truncate at base, acuminate; rather finely and
doubly serrate: scales of strobiles simitar to those of B. papyrifera.
Origin unknown. B. luminifera, Winkl. Allied to B. alnoides. Lys.
ovate, subcordate at the base, serrate with acuminate teeth, 3-5 in.

long: strobiles solitary. 2-3 in. long. Cent. China. W. 92. B. Med-
wedjewii, Regel. Allied to B. utilia. Tree: young branchlets hairy:
Ivs. broadly ovate to obovate, 2-3 in. long, rounded or sometimes
subcordate at the base, short-acuminate, glabrous or pubescent on
the veins beneath: strobiles cylindric-oblong, 1-1 % in. long; wings
of nutlet often 4 times narrower than its body. Caucasus. Gt. 36,

p. 384. B. occidentilis, Nutt., not Hook.=B. fontinalis. B. Pur-
piisii, Schneid. (B. lutea Xpumila). Shrubby or small tree: Ivs.

oblong-ovate, 1-2 in. long, with 7-9 pairs of veins, soft-pubescent
beneath. Intro, to Eu. from Mich. B. Radde&na, Trautv. Tree:
Ivs. ovate-pubescent on the veins beneath, with 6-7 pairs of veins,
1-2 in. long: strobiles oblong, upright, 5i>n. long; wings as broad as
nutlet. Caucasus. Gt. 36, p. 384. B. rhombi/dlia, Nutt.=B.

ALFRED RBHDEB.
'

BIARUM (old and obscure name). Incl. Ischarum.
Aracese. Dwarf, tuberous perennials of the same tribe

with our native jack-in-the-pulpit. They are hardy in

England, but probably are suitable only for pot-cul-
ture in the Northern United States.

Biarums have a spathe which is tubular at the base,

mostly with a long limb, and usually a long tail-like

spadix; otherwise much as in Arum. They grow a few
inches high. Odd. Little known in Amer. A few spe-
cies in Eu. and Asia Minor.

tenuifdlium, Schott (Arum tenuifblium, Linn.).
Lvs. linear-lanceolate or spatulate, appearing after the

fls. decay: spathe long-acuminate, at length recurved
and twisted spirally, about 10 in. long, outside green,
streaked purple; inside dull purple, spotted; margins
wavy; spadix 15 in. long. Spain. B.M. 2282.

Pyrdmii, Engler (Ischdrum Pyrdmii, Schott). Lvs.

oblong above the middle, narrowing abruptly to a very
long petiole, resembling Calla palustris: spathe green
outside, shining, velvety purple within, shorter and
broader than in B. tubiflorum, at length revolute; tube

swelling, connate only at the very base; spadix thicker

and shorter. Syria. B.M. 5324.

Bdvei, Blume. Lvs. similar to B. Pyramii; spathe-
tube connate a fourth of its length; blade of spathe
longer and more narrowly lanceolate, green outside,
dark purple within. Syria, Asia Minor. L H. B.

BIDENS (Latin, two-teeth, in reference to the awns).

Composite. BUR-MARIGOLD. STICK-TIGHTS. TICK-SEED.

Annual, or rarely perennial, herbs, mostly American,
related to Coreopsis, Dahlia, and Cosmos.

'Leaves opposite, serrate or incised, often pinnately or

ternately divided: heads radiate or discoid; rays yellow
or white; disk yellow; involucre double, the outer set of

bracts green and more or less foliaceous, the inner of

quite different texture and shape, more appressed,
thinner, more scarious and striate: achenes flat or

angled; pappus of 2-4 stiff bristles or awns, usually

retrosely barbed. Plants grown as garden annuals.
B. frondosa, a common weed, is the well-known boot-

jack bur, or stick-tight.

A. Achenes obovate or cuneate-oblong, more or less flattened
or triangular, the faces uni-coslate: texture of If. medium.

B. Size of achenes small (1-2 lines long) with firm gla-
brous margins: inner involucre dark dolled.

coronata, Fisch. (Coreopsis aiirea, Ait.). St. 1-4 ft.

high, branched above, glabrous or nearly so: Ivs. ter-

nately or pinnately divided: outer involucre about
equaling the dark-dotted inner: achenes dark, very
small, 1-2 lines long, narrowly cuneate, 3-angled, mar-
gin firm and glabrous; pappus of

2^-4
minute awns and

some chaff. S. E. U. S. Very variable.

BB. Size of achenes larger (2-4 lines long) with hispid
margins: involucre not doited.

trichosperma, Brit. (Coredpsis trichosperma, Michx.).
St. tall, 2-5 ft. high, glabrous, branched above: Ivs.

pinnatifid
: outer involucre about equaling the undotted

inner: achenes dark, larger, 2j^-4 lines long, cunentc,

moderately flat, margin firm, usually pubescent; pap-

S
us of 2 upwardly hispid broad-based awns about y-

ne long. E. U. S. Var. tenuif&lia, Brit. Lf.-segms.

narrowly linear: achenes 2-3 lines long.

arist&sa, Brit. (Core6psis aristosa, Michx.). St. 1-4
ft. high, branched above, nearly or quite glabrous:
Ivs. pinnatifid, often pubescent beneath: outer involu-

cre about equaling the undotted inner: achenes olive

or brownish, large, 2-4 lines long, broad and very flat

1-2^ lines broad, abruptly contracted at summit,
margin thin and hispid, often crenulate; pappus awns

2, each 1-2 lines long, divergent, stramineous, up-
wardly or downwardly barbed, or sometimes entirely

wanting. Cent. U. S. B.M. 6462. R.H. 1869:72.

AA. Achenes linear-spindle-shaped, tapering graduuUy
above, angled or costate: texture of If. usually firmer.

B. Lvs., in part, finely dissected: rays large, golden yellow.

grandifiora, Balb. St. 1-4 ft. high, branched, gla-

brous and 'somewhat glaucous: Ivs. pinnatifid, the

divisions either lanceolate and serrate or dissected into

narrowly linear divisions: outer involucre about equal-

ing the more or less hirsute inner; rays large, golden

yellow: achenes 3-6 lines long; awns 2, downwardly
barbed, about 1 line long. Mex. A showy plant some-

times cult, in Amer.

BB. Lvs. or their divisions lanceolate to ovate: rays pale

yellow or whitish.

Warszewicziana, Regel. Erect, glabrous perennial:
Ivs. simple, or pinnate or rarely bipinnate, the lobes

lanceolate or ovate-lanceolate: heads corymbose, the

involueral bracts ciliate; petals whitish or yellowish,

of medium size: achenes compressed, angular, the

angles ciliate. Guatemala. Hardy N. only with pro-

tection.

pildsa, Linn. St. 2-5 ft. high, much branched, nearly

glabrous: Ivs. ternate or pinnate, divisions lanceolate,

incised-serrate with somewhat rounded teeth: outer

involucre about equaling the glabrous or minutely

puberulent inner: rays short, 1-3 times as long as the

involucre, creamy-white: achenes 4-7 lines long; awns

2-4, downwardly barbed, 1^ lines long. Tropics.

Sometimes grown in botanic gardens.
B, dahlioides, Wats. A perennial with dahlia-like tubers. Mcx.

G.C. III. 48:226. R.H. 1910, p. 475.

K. M. WIEGAND and N. TAYLOR.

BIENNIALS. Plants that bloom a year after the

seeds are sown, then make seeds and die. Familiar

examples among vegetables are cabbage, turnips,

celery and onions, but in warm or long-season climates

they become annuals. Even in northern gardens, celery,

carrots and beets, if permitted to crowd, will often run

to seed the first year. On the other hand, many bien-

nials, such as hollyhocks and others, are practically

perennial because they self-sow, or multiply by off-

shoots, so that there is little danger of losing them.

Such cases give rise to discussion as to whether a plant

is an annual, biennial, or perennial, but the practical

problems are few and simple, and are commonly con-

nected with the following favorite flowers:

Hollyhock (Althxa rosea), snapdragon (AntirrhwMS
mujus), English daisy (Ltellis perennis), Canterbury
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bells (Campanula Medium), steeple bellflower (Cam-
panula pyramidalis) ,

sweet william (Dianthus barbatus),

foxglove (Digitalis purpurea), horned poppy (Glaucium
luteum), French honej'suckle (Hedysarum coronarium),
morning campion (Lychnis dioica), evening campion
(Lychnis alba), rose campion (Lychnis Cormtaria),

honesty (Lunaria annua; L. biennis), pansy (Viola tri-

color x) tufted pansies (Viola cornuta x.)

Every beginner desires to know what to do with the

seedlings that spring up in every border by the dozen
or hundred around sweet williams, foxgloves, lark-

spurs, hollyhocks, and the like. All that is necessary is

to thin the seedlings and transplant some at any con-
venient time before autumn to the positions in which

they are to bloom next year. This practice, however,
does not suit those who want only the finest varieties,
for these do not come true from seed. Therefore, they
must buy seeds every year of the best varieties of highly-
bred groups, such as sweet william, foxglove, English
daisy, Canterbury bells, and hollyhocks, or else buy
plants. If a very fine variety appears, it is desirable
to multiply it by methods other than seed-sowing if

possible, e.g., by offsets, cuttings or division. Named
larkspurs cannot be kept a long time, owing to disease,
unless propagated by cuttings every year. Double
hollyhocks can be maintained by division and by keep-
ing the leaves coated constantly with ammoniaeal
copper carbonate, which is less unsightly than bor-
deaux. A German cultivator avers that one should
save seeds from diseased hollyhock plants instead of

healthy ones, and declares that he has raised 1,500
such seedlings that proved immune. So far as known,
this has not been thoroughly tested in America.
Those who do not want such expense and care, and

prefer lusty, many-flowered plants of ordinary varie-
ties to sickly specimens of high-bred types, will find it

cheaper and easier to collect seeds as they ripen and sow
them immediately. Color discords can be mitigated by
thinning out or transplanting offenders. This is the
way to secure gorgeous masses of blue delphiniums, if

one cares more for color than size and form.
What to do with famous English spring flowers that

dislike our hot summers is another common problem.
The beginner finds that violets, pansies, daisies, prim-
roses, polyanthus, and auriculas, will not bloom all

summer, as they dp in the cool, moist climate of Eng-
land, unless in similar climates (e.g., at the seashore or
in the northern tier of states), and then only with special
care in seed-picking, cutting-back, fertilizing, water-
ing. At best the summer bloom is only intermittent,
rarely massive, and the common practice is to treat
these species frankly as spring bedding plants (April 15
to May 15 near New York), and when their glory is

past discard them or move them to some moist, shady
spot in which there is a better chance for casual sum-
mer bloom and a tolerable autumn show than in the
hot sunny border.

Those who cannot afford greenhouses may easily
have larger and better flowers of the species just named
by the use of coldframes. They are particularly enjoy-
able while the snows of March are on the ground.

In these days of cheap greenhouses, everyone wants
cut-flowers the year round, especially long-stemmed,
long-lasting kinds in many colors. Consequently snap-
dragons and ten-weeks stocks have become popular.
The commonest way of raising biennials is to sow

the seeds in an outdoor seed-bed in summer, and in
autumn transplant the seedlings to their permanent
quarters. English books have always disappointed
Americans by advising that this be done in June. But
in America the best time is early August. Not only
does one save two months' care, but June-sown bien-
nials and perennials in our climate make plants that
are too targe to winter easily in coldframes, and they
often try to bloom just when the killing frost of
autumn comes.

A much better way is to sow the seeds in flats in cold-

frames (for protection against summer showers) and
to winter the young plants in frames. This is the way
to secure the finest white foxgloves, Canterbury bells,

larkspurs, and steeple bellflowers.

Professional gardeners often prefer to treat biennials

as half-hardy annuals, i.e., they sow the seeds in green-
houses in March and set the young plants outdoors in

May. On new places this saves a year; it is especially
worth doing with snapdragons and intermediate stocks.

Many of the flowers named above are technically
perennial, but in practice they are so short-lived that
it usually pays to raise a fresh batch from seed every
year- WILHELM MILLER.

BIFRENARIA (Latin for twice and strap, referring to

the two stalks of the pollinia). Orchidacex. Epiphytic
plants, with pseudobulbs, plicate-
veined Ivs., and lateral infl.: fls.

sometimes single and large, or more
frequently smaller and several to

many in a raceme; sepals about

equal, spread-
ing, the lateral

adnate to the
foot of the col-

umn; petals
similar to the
dorsal sepal; lip
articulated to
the apex of the

column-foot, 3-

lobed; pollinia 4,

on 2 stalks.

About 25 species in

Trop. Amer.

A. Foot of column or
mentum short and
broad: fls. deep yel-
low with golden pur-
ple spots.

aurantiaca, Lindl.
Pseudobulbs ovoid, up
to 1^2 in. long: Ivs. up
to 8 in. long and 2 in.

broad : raceme few- to several-fld.
;
fls. about 1 in. across,

deep yellow and spotted with golden purple. Guiana
and Trinidad. B.M. 3597. B.R. 1875.

AA. Foot long, acute: fls. not colored as above.

B. Fls. large, 1-3.

c. Lip purple, darker-veined: fls. ivory-white.

Harrisonias, Reichb. f. Fig. 552. Pseudobulbs
broadly ovoid, up to 2^ in. long, 1-lvd.: Ivs. up to 1 ft.

long and 4 in. broad : peduncle with 1 or 2 ivory-white
large fls. about 3 in. across, the lip purple with darker
veins. Brazil. Lind. 5:239. B.R. 897. B.M. 2927 (as
Maxillaria).

cc. Lip white, yellow or rose: fls. apple-green.

inoddra, Lindl. Resembles B. Harrisonix in pseudo-
bulbs, Ivs., infl. and size of fls.: sepals apple-green;
petals of the same color but brighter, smaller; lip white,
yellow or rose; spur half as long as ovary. Brazil.

BB. Fls. small, several.

vitellina, Lindl. Pseudobulbs ovoid, up to 1% in.

long, 1-lvd.: Ivs. up to 1 ft. long and \]4 in. broad:
fls. about 1 in. across, orange-yellow, with a purple spot
on the lip; lip cordate. Brazil. B.R. 25:12. (As
Maxillaria.)

B. bicornAna, Reichb. Allied to B. aurantiaca. Ha. orange-
colored. Brazil. B. Fwrstenbergidna, Schlecht. Fls. yellow Bra-

. B. melancipoda, Klotzsch. Sepals and petals light green, lip
fringi-il, white. Brazil. B. tetrigiina, Hort. Us. wax-like with
greenuh Kpau anil petals. Brazil. B. tyrianthina vur. Gootlsimx
Re,chb. Fls. light purple. GEORGE V.

552. Bifrenaria Harrisonix. ( X M)
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BIGELOVIA (after Dr. Jacob Bigelow, author of
Florula Bostoniensis, Medical Botany of United States,
etc.). Frequently written Bigelowia. Composite. More
than thirty species of western American herbs or low
shrubs, one or two of which are sometimes offered by
dealers in native plants.
Heads 3-30-fld., without ray fls., small; involucre

narrow, its bracts mostly lacking herbaceous tips. The
only species in cult, is the one originally described,
which resembles a gpldenrpd, to which Bigelovia is very
closely related. It differs in not having the racemiform
infl. of goldenrods. Prop, by cuttings and by seed.

graveolens, Gray (Bigelowia dracunculmdes, DC.).
Low shrub, 1-3 ft. high, densely white-tomentose
when young, smoother in age, much branched, very
leafy, malodorous only in drying: Ivs. linear, 1-2 in.

long: fl.-heads yellow, 5-8 lines high, very numerous,
crowded, in terminal corymbose cymes, rayless. Alka-
line soils Dak. to B. C. and south to S. Calif, and
Ariz. An extremely variable species. Var. albicaulis
is more permanently and densely woolly, dwarfer, and
has been recommended in the West for low hedges and
edgings. N. TAYLOR.f

BIGNAY: Antidesma.

BIGNONIA (The AbbS Jean Paul Bignon, 1662-
1743, Court librarian to Louis XIV). Bignoniacex.
Woody tendril-climbers, grown in the open hi the
warmer parts and also under glass.

Leaves opposite, compound (in proper representatives
of the genus), the terminal 1ft. often represented by
a tendril: fls. large, tubular or bell-shaped, enlarged
above the calyx, obtusely 5-lobed, and more or less

2-lipped, the calyx slightly or not at all toothed; sta-
mens 4, paired, and sometimes a sterile rudiment: fr.

a 2-celled septifragal caps, flattened parallel with
the partition; valves thickened; seeds winged. The
genus Bignpnia is variously understood. By Bentham
& Hooker it is regarded as a polymorphous group of
150 or more species; by Schumann (in Engler & Prantl)
it is reduced to 2 species with claw-like (not disk-bear-

ing) tendrils, B. exoleta, Veil., and B. Unguis-cati, Linn.

By the former authors Bignoniacea; is held to contain
about 50 genera, and by the latter about 100. Schu-
mann distributes the bignonias of Bentham & Hooker
into several genera: the common East American B.
capreolata goes to Doxantha, a disposition that has not

been accepted by American
botanists. As here employed,
Bignonia is deprived of many
of the tropical species that
have been placed in it in horti-
cultural literature, and the
student is referred to Clytos-

tpma, Cydista, Phaidranthus,
Pithecoctenium, Pyrostegia,
Tabebuia and others. Very re-

cently the name Bignonia has
been used for the species de-
scribed in this work under
Campsis, because Bignonia orig-

inally was based mainly on B.
radicans = Campsis radicans. In this case, the generic
name for B. exoleta and B. Unguis-cati above becomes
Doxantha; otherwise, this latter name remains a
synonym of Bignonia, although, as stated above,
Schumann has used it as the generic name of B. capreo-
lata; but the correct name for this plant appears to be
Anisostichus capreolata, of Bureau. The other species
described here under Bignonia probably belong to dif-
ferent genera, but their correct botanical affinity has
not yet been ascertained.

The bignonias are American climbers, mostly trop-
ical, some of them and their allies constituting lianas
of great length; and the profusion and beauty of

553. Cross - section of

stem of a tropical climber
of the bignonia family.

their flowers makes them conspicuous and interest-
ing. The stem of some species shows a 4-parted or
cross-like arrangement in cross-section, whence the
name "cross-vine;" and on this account, some of the
natives of Spanish America attribute sacred virtues or
attributes to the plants, calling them "bejucos de la
cruz." Fig. 553.

The bignonias (using the term in the horticultural
sense) are strong and rapid-growing evergreen green-
house climbers, requiring considerable space for their
best development, such as the roof of a large conser-
vatory, or the back wall of a lean-to greenhouse. If

convenient, they should be planted out under the plant
stage of the greenhouse, or otherwise in boxes placed on
the stage. A box 5 feet by 1Y2 feet and 1 foot deep will
be found a convenient size for them. As with most
greenhouse climbing plants, the roots like considerable
freedom; but with bignonias the roots must be some-
what restricted (though not to the limitations of a
flower-pot), otherwise an immense growth and few
flowers will be the result. They are not very fastidious
as to soil. A good, fibrous loam, to which one-third

well-decomposed cow or sheep manure has been added,
suits them admirably. A winter temperature of 45
to 50, with a gradual rise as the days lengthen, should
be given them, admitting air freely whenever the
weather is favorable. They like plenty of moisture at
the roots especially during the spring and summer
(the growing season) but perfect drainage should be
insured, as the soil at no time must become saturated or
sour. Except when in flower, a good syringing on all

fine
days

will be very beneficial. They should also be
sprayed once or twice a week with a moderately strong
solution of kerosene emulsion, or kerosene and water,
to keep them free from mealy-bug, as they are very
subject to this pest. The vines should be trained so as
to allow a free circulation of air among the branches
for the purpose of ripening the wood, as upon this

depends the assurance of flowers. All superfluous
branches and weak shoots should be removed, and
before the growing season begins all the branches should
be shortened from 1 to 3 feet, according to their

strength; this will throw the energy of the plant into
the lateral buds, which will produce the flowering
branches, providing the wood has been properly
ripened the previous season. Propagation is effected

by cuttings taken in late spring and inserted in sand
under a bell-glass, or in a propagating-box, in a warm
temperature. Choose, if possible, stout, short-jointed
lateral growths for the purpose. They must be care-

fully watered until rooted, which usually takes from
six to ten weeks. (E. J. Canning.)

A. Lvs. compound: fls. yellow or yellow-red.

Chamberlaynii, Sims (Anemoptegmn racemdsum,
Mart.). Glabrous: Ifts. ovate-acuminate, glabrous,

shining above, paler beneath, more or less tapering at
base: fls. tubular, contracted below, 3 I in. long, the,

limb comparatively short and spreading, bright yellow;
cluster many-fld. Brazil. B.M. 2148. F.S. 3:235.

P.M. 14:3-4. One of the freest and most beautiful

tropical cumbers, flowering well in a small house.
Should be in all collections of tropical plants. This

plant bears the name of Consul-General Chamberlayne,
stationed about 100 years ago in Brazil. The genus
Anemopx'gma is kept distinct by many.

Unguis-cati, Linn. (B. Tweedidna, Lindl., not Griseb.).
Lvs. evergreen; Ifts. 1 pair, lanceolate and pointed,

cordate, 3 in. or less long, with 3-parted claw-like

tendrils: fls. trumpet-shaped, 2 in. long, allamancla-like,
tube clear bright yellow, upper surface of limb pranjre-
yellow, and throat with orange lines, the limb of

rounded, spreading lobes and from 2-4 in. acn>

Argentina. B.R. 26:45. Gn. 40:10. Will stand a
little frost if grown in the open in the S. B. Tweediana,

Griseb., is a Macfadyena.
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capreolata, I.inn. (B. crncii/t r<i. Linn., in part.
Aiiixi'tsliclnis capreolata, Bur. Doxanllut capreolata,
\Ii< is i. TurMi'KT-Fi.owKR. CROSS-VINE. QUARTER-
VINE. Climbing to great heights (often 50 ft. or more),

glabrous, evergreen: Ivs. stifh'sh, ending in a branched
tendril that clings by small disks; Ifts. stalked, oblong-
acuminate, cordate, entire: fls. in many 2-5-fld. short-

peduneled cymes, yellow-red and lighter within, tubu-
lar (2 in. long), with a stout limb. Native from Md.
south and west, and often a pest in orchards, climbing
on the trees. B.M. 864. Gng. 1:370-1. Handsome
vine for outdoor use. Good for covering walls. Some-
times grown in conservatories. Not hardy N., but will

survive in Mass, as a creeping plant.

Var. atrosangumea, Hook. f. (B. atrosanguinea,
Hort.). Lvs. longer and narrower: fls. dark purple, the
lobes short and triangular-ovate. B.M. 6501. F.R.
2:27. Handsome.

AA. Lrs. simple, op/mtiti' (horticultural names, plants

idly not of this genus: perhaps Tabebuias).

magnifica, Bull. Free-growing and floriferous, need-

ing warm treatment: Ivs. ovate-elliptic, stalked, entire:

fls. panicled, large (3^ in. across), ranging from mauve
to purple-red, the throat primrose, limb wide-spread-
ing. Colombia. G.C. II. 12:73. Requires hot sunny
position under tropical conditions.

regalis, Hort. Lvs. elliptic-lanceolate: fls. large, yel-
low and red. Guiana. Requires warm treatment.

argyreo-violfiscens, Hort. Lvs. ovate, cordate at
base, short-stalked, purple when young, but becoming
beautifully veined and blotched with white: fls. purple.
S. Amer.(?). I.H. 13:469.

H. ' W:il!.= Hetcrophragma. B. yq,
I.inn.=C'ydista. B. dlba, Hort.=Pithecoctenium. B. buccitiatb-
r'"i, Muir.=Phffidranthus. B. C'fierere, Lindl.=Phffidranthus. -B.

'

'ia, Hort.=Tabebuia. B. grandifldra, Thunb.=Campsis.
B. jaxmiHoitlvs, A. Cunn.=Pandorea. B. Llndleyi, DC.=Clytos-
toma. B. liUoriilia, HBK. Hairy on branchlets: Ifts. roundish-
ovate, acuminate, hairy: fls. red, pubescent, funnel-shaped, in

axillary panicles. Mex. B. pdllida, Lindl.=Tabebuia. B. plcta,
Lindl.=Clytostoma. B. purpitrea, Hook.=Clytostoma. B. radi-
OT/I,, I.inn.^Campsis. B. rugbsa. Hook. Hairy: Ifts. 2, oblong-
acuminate: fls. axillary, 2-2^ in. long, primrose-color, limb short.
Venezuela. Probably a Mncrodiscus. B.M. 7124. B. sferiOsa, Grah.= f'!ytostoma. B. suartolens, Thunb.=Stereospermum. B.Thiin-
bergii, Hort.=Campsis. B. venusta, Ker=Pyrostegia. T TT r>

BILIMBI: Arerrhoa.

BILLARDIERA (after J. J. Labillardiere, French
botanist and traveler). Pittosporacess. Six or eight spe-
cies of tender Australian undershrubs, with twining
branches, and terminal flowers suitable for outdoor
planting South and for growing under glass.

Leaves entire or sinuate, alternate: fls. solitary or
2-3 together, sometimes as many as 15, yellow, purple
or rarely blue, showy in B. longiflora: fr. succulent or

fleshy, edible in some species. Prop, by cuttings under
a bell-jar or by seeds, which, at least in England, are

produced freely in some of the species. B. lonyiflnni.
and B. scandens are cult, abroad as greenhouse climb-
ers. B. cymosa is cult, outdoors at Santa Barbara.
Calif.

scandens, Smith. Fig. 554. Sts. twining, often exten-

sively so: Ivs. variable, ovate-lanceolate to linear,
obtuse or with a recurved point, 1-2 in. long, entire or
undulate: fls. solitary, rarely 2 together, greenish yel-
low, violet or purple. Sweet. Fl. Aust., pi. 54. B.M. 801.

Offered bv Montarioso Nurseries, Santa Barbara,
Calif.

cym&sa, F. Muell. Shrubby with the branches more
or less twining: Ivs. oblong or lanceolate, sessile or nearly
so, 1-2 in. long, obtuse or acute: corymbs several-fld.;
sepals usually lanceolate-subulate; petals 7-8 lines long,
bluish or violet-purple.

longifl&ra, Labill. Lvs. lanceolate, entire: fls. greenish
yellow, often changing to purple, solitary; pedicels
glabrous: berries blue. jj TAYLOR

554. BUlardiera

scandens. (XM)

BILLBERGIA (for the Swedish botanist, J. G. Bill-

berg). Bronuiiacex. About forty tropical American
evergreen epiphytal herbs, nowmuch cultivated by ama-
teurs and in fancy collections. A few kinds are well
known to florists. A
closely allied genus is

/Echmea, which see for

botanical differences.

The fls. are in a spike
or spicate panicle,
which rises from the
center of the rosette of

long, spiny-edged, and
usually stiff, pineap-
ple-like Ivs., showy,
with 3 -parted calyx
and 3 long petals, 6 ex-

serted stamens, thread-
like style, and berry-
like fr. The colored
bracts of the fl.-clusters

are usually very showy.
Cf. Charles Mez, the
latest monographer, in

DC. Phaner. Monogr
9. Species confused:
but the artificial ar-

rangement given below may aid the gardener.
Billbergias can be cultivated best in greenhouses,

planted in pans, pots, wooden cribs, or wire baskets,
with loose, light material about their roots, such as

pieces of charcoal, roots of very fibrous plants, or fern
roots and sphagnum moss, and such material. They
demand little water at the roots in winter, and nothing
but light sprinkling over the foliage is required to keep
them alive during that time. But in summer, when the
heat is great and they are making their growth, they
can withstand an abundance of moisture at the roots
as well as at the top, most of the time holding water in
the funnel-like center or body of the plant. They usu-
ally produce their conspicuous showy bloom in the

spring, when moisture overhead or sprinkling should be
withheld in order to prolong the beauty of the flowers.

They require at night a temperature of 50 to 75,
but, of course, can stand any amount of heat in summer.
Billbergias, like all other bromeliads, make very good
house plants, and they will thrive exceedingly well in a
living-room temperature. They love plenty of light and
sun. All first-class private garden establishments should
have at least a few of this class of plants. They are

propagated best from suckers or sprouts, which arise
from the base of the old plant, usually after it has
bloomed and performed its functions. The old plant
then gradually deteriorates, sending out two to five

young plants from its base. These can be taken off as
soon as they are hardy and substantial enough, and can
be mounted or potted into the same kind of material.

Then, suspended in the greenhouse, conservatory, or
window for an exhibition, they thrive best. Besides
their beautiful and attractive flowers, billbergias have
very handsome foliage, which is of a tough and leathery
texture. Billbergias, icchmeas, and the like, are na-
tives of the tropics, and, therefore, require a warm tem-
perature. jEchmeas are usually larger than billbergias
and tillandsias. (H. A. Siebrecht.)

A. Petals curling spirally after fl. expands. (Helicodea.)

zebrina, Lindl. (Bromelia zebrina, Herb. jEchmea
zebrina, Hort.). St. very short, or none: Ivs. sheathing,
deep green, with blotches and zones of gray-white,
strong!}' spine-margined: fl.-cluster loose, long and
drooping; fls. green or yellow-green, the stamens be-
coming long-exserted; bracts salmon or rose, long-lan-
ceolate. S Amer. L.B.C. 20:1912. B.M. 2686.

decora, Poepp. & Endl. (Helicddea Baraquinidna,
Lem.). Differs from the last in having longer petals,



504 BILLBERGIA

denser spikes and longer bracts: Ivs. 8-10, from 1-2 ft.

long, mealy, white-blotched and banded. Brazil. I H
11:421. B.M. 6937.

AA. Petals not spirally twisting,

B. Infl. nodding.
c. Fls. in panicles.

speci&sa, Thunb. (B. amama, Lindl. B. pdllida,
Ker). Lvs. strap-shaped, connivent, and forming a
tube at the base, 1-2 ft. long, somewhat spine-margined,
green above and lepidote and somewhat striped on the
back: fl.-cluster large and loose, drooping; bracts rose;
fls. pale green or whitish, tipped with blue. Brazil.
An old and well-known species.

cc. Fls. in racemes.

nutans, Wendl. Stemless, stoloniferous: Ivs. linear
and long-pointed, 1-2 ft., distantly small-toothed,
finely striate on the back: fls. 4-8, in a loose, drooping
raceme; petals green, blue-edged; bracts lanceolate, red.
Brazil. B.M. 6423. Gn. 32. p. 107.

Morelii, Brongn. (B. Moreliana, Hort. B. Wether-
ellii, Hook.). Lvs. short, 1-1 Yy. ft., with few weak
spines, wide, glabrous and green: fl.-cluster exserted and
drooping, with showy, pointed red bracts, the rachis
woolly; fls. with red sepals and purple-limbed petals.
Brazil. B.M. 4835. J.F. 2, pi. 138. Very showy.

BB. Infl. erect.

c. Fls. red.

thyrsoidea, Mart. Lvs. 1-2 ft., broad-ligulate, spine-
margined, concave on upper surface, green above and
paler beneath, abruptly acuminate: fl.-cluster shorter
than Ivs., farinaceous, densely red-bracted; fls. numer-
ous, bright red, petals reflexing. Brazil. B.M. 4756.
J.F. 3, pi. 267. Showy. Runs into several varieties,
some of them with purple-tipped fls. (as vars. splen-
dida and fastudsa, Andre, R.H. 1883:300). B. splen-
dent, Hort., is evidently one of the forms. Species too
near the next.

pyramidalis, Lindl. (Bromelia pyramidalis,
B. Croyiana, De Jonghe). A foot high: differs
from the last in having more gradually acumi-
nate Ivs., which are more strongly and dis-

tantly toothed and whitish, or even banded
on the back: fl.-cluster less farinaceous,
broader and looser, the
fls. less numerous. Peru.
B.M. 1732.

cc. Fls. purple.

vexillaria, Andr6. Fig.
555. Hybrid of B. thyrs-
oidea and B.Morelii. Fls.

purple; lower bracts
long-pointed and red ;

spike erect, exceeding
the Ivs. R.H. 1889:468.

vittata, Brongn. (B.

Leopoldii, Hort., not
Morr.). Vigorous, 2-3
ft.: Ivs. long and large,
concave above, recurved
at the summit obtuse,
or abruptly pointed, red-

spined, cross-banded on
the back : fl.-cluster loose
and nodding, shorter
than the Ivs., red-

bracted; fls. deep blue,
with recurving limbs.
Brazil. Gn. 32:106. R.
H. 1869, p. 87.

Liboniana, De Jonghe.
Small, \-\Yz ft., produc- 555. BUlbergia veiillaria.

Sims.

BIRDS

ing runners: Ivs long-linear or strap-shaped, spiny very
sharp-pointed, concave and green above and whitish-
mealy below: fl.-cluster erect or nearly so, rather slen-
der, the bracts not prominent; fls. with red sepals and
erect blue petals. Brazil. B.M. 5090. F.S. 10:l()l,s
J.F. 2, pi. 197.

In the American trade the following names have been used'B.
cicala longifttia, once offered by Pitcher & Manda, is prohuMvan ^chmea B. /asato=<chmea fasciata. B. mdxima=B mniUa-d). B. QuesneKdna-Quesnclia.-B. rhodocuanta=^Echmea fasciata. B. s(rirto=(?).
Any of the following may be expected to appear in the Americantrade at any time: B. andegavt.isis. Hort., is B. thyrsoidea X Mo-

rellii: fls. red and blue. B. B&hm, Morr. (B. pallesoens, Baker)
Fls. greenish, tipped purple. B.M. 0342. B. Brmulrana, Andr6 (B
pallescensx vittata), has reddish, purple-limbed fls. R.H. 188o'30o'

B. Bruantti. Hort. (B. Bakeri X decora). Fls. greenish, bracts
red. B. bnden, Regel. Small: fls. very deep blue; bracts coral-red
Brazil. B. ForutUAna. Hort. Lvs. large with bands of white on a
green ground. G.C. III. 33:258.. B. inlifolia. Lindl. Fls. red and
yellow, blue-tipped. Brazil. B.R. 1008. B. Lietzei, Morr Fls a
bracts rose. Brazil. B. nobilis. Bull. Cat. Bracts cerise- rmine
petals green, curling spirally after (lowering: Ivs. barred IVrlnn
only a form of B. decora, Poepp. & Endl. B. I'orteAna. Bronirn
FIB. green, the petalsrolling spirally. Brazil. B.M. 6(170 B San-
deriAna Morr. Fls. green, tipped blue. Brazil. B. Saundersii,Bull. Fls. greenish, tipped blue: Ivs. striking, green above, reddish
beneath, white-blotched and red-spined. Brazil. Gt 39-1316

L. H. B.
BILSTED: Liquidambar. GEORGE V. JvASH.f
BILTIA: Rhododendron Vaseyi.

BINDWEED: Name applied to various twining weedy plants
rticularly to various kinds of Convolvulus.parti

BIOPHtTUM (life-plant, some of the species being
sensitive to the touch). Oxulidacex. Oxalis-like peren-
nial herbs, sometimes grown under glass as curiosities:
Ivs. abruptly pinnate, with many Ifts. : valves of caps
separating to base. There are about 20 species in Trop
Asia, Afr. and Amer. B. sensitivum, DC., with 6-15
pairs of Ifts., has Ivs. that contract at the touch: fls.

small, yellow: 6 in. Generally spread in the tropics.
B.R. 31:68 (as Oxalis). B. F6xii, Sprague, is a recently
described species from Peru, with st. 2 in. high and
bearing 8 Ivs. at the apex in a whorl: Ifts. 3-6 pairs'
fls. white.

BI6TA: Thuja.

BIRCH: Betula.

BIRD CACTUS: Pedilanthus.

BIRD-OF-PARADISE FLOWER: Strelitzia; also Caaalmnia
Gilliesii.

BIRDS. The horticulturist has the opportunity to
avail himself of a mighty band of helpers in the birds.
It seems not to be understood that it is perfectly pos-
sible for a bird to be eating something useful to man
at some particular moment, and at the same time to be
spending by far the greater part of its time eating
things that "are harmful to man, for which service it

should be carefully protected. Very thorough studies of
the food of birds have proved that the great majority
are helpful to one who raises crops. Most birds are
beneficial most of the time, and very few have no re-

deeming traits in this regard. Moreover, if useful birds
are protected at all times, so as to encourage the natural

increase, they will do their part in an emergency, such
as an invasion of insects. Aside from these economic
reasons for bird-protection is the gain that comes from
their presence as attractive and interesting objects in

nature, as much to be desired as blossoms and gardens.
It is said that there is less need of birds now that

insects are being destroyed by arsenical sprays. This
is perhaps to some extent true, but even in fruit-planta-
tions the birds are still effective; and there are hosts of
insects that are not effectively held within bounds by
the sprays. Spraying will never take the place of birds.

Protection of birds from their enemies.

Birds should be both protected and attracted. Men
and boys with guns and sling-shots, cats, and the Eng-
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556. Pouring the food on me
"food-tree."

lish or house sparrow are the most common enemies

or destroyers of birds. The red squirrel, weasel, crow,
and shrike are destroyers as well, but they seem to be

regulated naturally, although frequently one may inter-

fere to good effect, parti-

cularly in the case of

squirrels in parks. But
man, the cat and the

English sparrow should
be controlled. Our boys
can be educated to pro-
tect the wild birds. It is

being done in many
homes and schools. As
soon as a boy learns the

interesting habits of the

common birds he loses

the desire to kill, and
he prefers to protect and
observe. A bluebird or

wren nesting on the

premises will do more
than all the laws to cor-

rect the lawlessness of

boys.

Experience shows that one must deal with the house
or English sparrow, if one is to win back pur insect-

eating birds in any great numbers. The increase of

other birds is in inverse ratio to the decrease of English

sparrows. However, not everyone should be allowed to

take part in the warfare against them. Schoolboys
and inexperienced men make too many mistakes in

trying to destroy them and their nests; and the taking
of the eggs from the nest seems too much like an out-

rage on the instinct of motherhood, to be tolerated. The
English sparrows should be kept within bounds as to

numbers. They can be kept in check by the use of

poisoned grain in winter. Some persons object to this

practice from sentimental reasons, but it is no worse to

despatch house sparrows than mice, prairie dogs, insects

or other pests; and if man does not keep the sparrows
within limits, they will destroy or drive away other
birds. A certain number of house sparrows is desirable
in winter, particularly in towns where there are few
other winter birds, but they should not be allowed to
become nuisances. See page 507.

It has been estimated that a cat destroys on an
average about fifty song birds in one season. A new
attitude toward cats is needed. They should no more
be allowed to roam at will than should chickens or

goats. AH cats away from home are trespassers, and
should be so regarded; they should fall to the care of
a bird-warden. Bird-killing cats should be destroyed

or kept within doors.

To attract birds, it is of

course necessary to win
their confidence. They

557 The "food-stick " must feel comfortable and
secure. They must be

aided to live through severe winter weather, and they
must have adequate nesting-places and drinking-places.
Measures to secure these ends have been put to the
test and found to be genuinely satisfactory.

Feeding birds in winter.

Many birds perish for want of food in every severe
winter. They digest their food so quickly that lack of
it for a few days results in death. The real necessity
is in the time of blizzards and continued cold, when
they cannot find their natural food.
For insect-eating birds, suet and fat pork or a split

bone may be fastened to the trunks of trees by means
of wire netting and stout cord. Woodpeckers, nut-

hatches, and chickadees will be attracted. The netting
prevents crows, jays and squirrels from carrying off

the whole piece of food.

S58. A "food-house" that can
be easily made.

Seed-eating birds may be fed crumbs, nuts, millet,

chaff, sunflower seeds, squash seeds, and various grains,

including corn; also any kind of poultry-food, and even

dog-biscuit. These materials may be placed on the

ground after removing the snow, but should be pro-
tected to prevent waste. Many a bob-white has sur-

vived a heavy snowstorm by coming regularly to such
a place. All kinds of sparrows, juncos, and snow bunt-

ings are among the birds that are attracted by such

supplies.

Many ways for feeding birds near the residence have
been more or less successful, depending largely on
the prevalence of the English or house sparrows. The
tree -shelf, window -shelf,

moving shelf or counter,
and the coconut filled

with pork and kernels of

nuts, are among the most
useful devices.

In Germany, Baron von
Berlepsch has experi-
mented effectively in the

winter-feeding of birds,
with the idea of securing
the protection of the food,
and of making it acces-

sible at all times to all

birds. On his estate at

Seebach he uses the

"food-tree," the "food-

stick," the "food-house"
and the "food-bell," all of

which were devised after

many years of study of

the habits of birds. The food-tree (Fig. 556) imitates a
coniferous tree closely covered with insect eggs and
larva?. A mixture of hot liquid food which hardens as
it cools is poured upon the tree. This food consists of
white bread (dried and ground), meat (dried and
ground), hemp, millet, sunflower seeds, and other seeds
mixed with water. The food-tree is especially inter-

esting to children and has brought good results in the

study of winter birds. The food-stick (Fig. 557) is

merely a part of a branch with six

holes in which the food mixture is

placed at intervals. The food-house

(Fig. 558) is the most satisfactory of
all ways of feeding. It consists of a
roof on four corner posts with upper
and lower food-tables, the lower being
used only until the birds have dis-

covered the upper table. Below the
roof a strip of glass is fixed from post
to post. This is very important to

protect the food from the weather and
also to admit light. The food-bell (Fig.
559) is a device for making hemp seed

always accessible to the birds. It
is very popular, except with the

English sparrows. It may be
placed on trees or buildings.

Nesting-houses.

The birds that naturally make 559. Section of

their nests in holes in trees are "food-bell."

the ones that have been induced -

f<J-d
ish : M"*i

to build in artificial houses. Ac- % SSubS*
cordingly, the most successful
houses are those that somewhat resemble a hollow limb,

although great success has been attained with board
houses, and other styles, as gourds, and coconuts, and
even tin-cans. In fact, some bird will adapt itself to
almost any kind of house, provided cats, red squirrels
and English sparrows are kept away.
A most satisfactory cat-proof box for a bluebird can

be made of weather-stained boards, if the following
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560. The Hil-

bersdorfei food-

house.

precautions are taken: The hole should be well near
the top with no perch near; the roof should slope from
the back toward the front and should project about
three inches. If the box is deep, the young bluebirds
find it difficult to leave the house until

they are strong and able to care for

themselves, and this is a great advant-

age. The roof prevents rain from beat-

ing in, and keeps the cats out. From
whatever direction the cat may attempt
to reach the hole, the projecting roof
stands in the way of reaching the nest.

Twelve by 6 by 6 inches are good
dimensions for such a house. It should
be placed 8 to 15 feet above the

ground.
The house wren is the easiest of birds

to attract. It will easily appropriate
any little house if the English sparrow
does not interfere. A good size is 7 by
5 by 5 inches, with the hole only as

large as a 25-cent piece. It should be

placed 6 to 8 feet from the ground, with
the long axis of the box backward. The wren has the
habit of filling the front of the house with sticks and
leaving a hollow in the rear for the eggs. The hole
should be in the upper half of the box. The middle of

April is not too early to place it, in the northern states,

although houses put out late may attract for the second
brood. It is well to make the house so that it can be
opened, to permit of its being cleaned for the second

brood, for the wren will choose a clean house if it can
find one.
The purple martin is an attractive neighbor. Unlike

the wrens, which will not nest near one another, the
martins are gregarious, so that the houses should
have a number of compartments, each part 9 by 11

inches, with entrance 2% inches across. The house
should be placed 15 to 20 feet above the ground. To

prevent English sparrows from build-

ing before the martin arrives in the

spring, the openings should be covered
until April; or better, the
house may be taken down
in the fall and put up
again in April.

Woodpeckers may be
induced to live in houses.
The opening should

always be circular and
with an upward slant;
the bottom of the nest-

ing cavity should be

gourd-shaped and end in

561. Berlepsch of Berlepsch's
a pointed trough within

Nesting-box, nesting-box.
which a few shavings are

placed; and the inner
walls should be roughened somewhat to allow the

young birds to cling more easily. Of the 10,000 or
more of these houses tried in parts of Germany, more
than 90 per cent are occupied.

Drinking- and bathing-places for birds.

Birds need free access to water. If a brook or pond is

near by, no more is necessary ; but, otherwise, special

provision should be made. The presence of water is a

great factor in inducing birds to nest in a given locality.
There are many kinds of bird-fountains, but the chief

characteristics are that the water be shallow, that the

edge of the container be not slippery, and that they be

placed where there are no hiding-places for cats. Most
interesting styles have been devised, varying from con-
structions of natural rocks holding little pools, with
wild flowers and ferns close by, to those made of flower-

pot saucers, or of special pans, placed safe from molesta-
tion. School children are readily interested in the pla-

562. Longi-

563. Nesting-box.

cing of bird-fountains and in watching the birds that
come to drink and to bathe.

Nesting-places for birds that build in the open.

Birds breeding in the open nest in bushes and trees
and on the ground, and among reeds or in banks. These
comprise by far the larger class, and yet these birds
are finding it more and
more difficult to secure

nesting-places. One
cuts off hedges along
roads and fences, cleans

the pastures and mead-
dows, digs away the
banks and seals up the
roofs of barns with little thought of the birds that
would like to nest there.

While all trees provide more or less shelter for

birds, the conifers are most useful for this purpose.
It is practicable so to plant as to have wild fruits for

birds at all times of the year, and especially in cold
winter days, and perhaps during the time in which
one wishes to protect cultivated fruits. It seems to
be agreed that the best single tree is the mulberry,
either the white or the Russian. The fruiting season
is long, and the trees are easily grown. Four good
plants are: early sweet cherry, Juneberry or shadbush,
mulberry, Virginia creeper. Probably more birds visit

these plants than any others. Many other shrubs and
herbs are of great value, as elder, black cherry, rasp-

berry, blueberry, dogwood, pokebcrry,
and mountain-ash. Many growers pro-
tect their cherries and strawberries
with mulberry and shadbush; or they
plant a sweet early variety of the given

fruit, to be left unpicked especially for

the birds. Elder, Virginia creeper, and
black cherry will serve as protectors
for grapes. Raspberries and black-

berries may be protected by mulberry,
chokecherry, and elder.

Germany recognizes Seebach as the

great bird experiment station. Repre-
sentatives of many states and countries have visited

the place, making effective observations of methods.
For these students, special winter courses in bird-pro-
tection haye been arranged, including not only theory
but practical instruction.

They find many acres
of wood, thicket, and park
made attractive to birds,
with luxuriant undergrowth
about the trees, special care

as to the species, the shrubs

specially pruned (Figs. 565,

566); hundreds of nesting-

houses; food -houses and
food-bells in various situa-

tions for winter-feeding. In
the spring of 1905, the trees

of the Hainich wood, south
of Seebach, were stripped
bare by the larva of a little

moth (Tortrix viridana),
whereas the wood at See-
bach with its nesting-boxes
was untouched. At a dis-

564. Nesting-
box.

565. One-year-old whorls re-

cently pruned, to provide nest-

ing places.

5o6. Old whorls recently

pruned.

tance of a little more than a quarter of a mile the first

traces of the plague were apparent.

THE ECONOMIC IMPORTANCE OF FAMILIAR BIRDS.

Woodpeckers are especially fitted for the care of trees. Ths

downy is the most useful woodpecker. It is the bird of the o

orchard, preferring neglected trees, under the scales of which tb

codling-moth larva lies during the winter. It has been known
visit as many as 181 woodland trees between 9:40 A.M. and L

P.M., making, meanwhile, twenty-six excavations for food, most (
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567. Hairy woodpecker.
(Length 9 in.)

which exposed galleries of wood-boring ants. The hairy woodpecker

(Fig. 567) is equal to the downy in importance, being fond of

wood-boring beetles and wood-boring ants. Ita large size and

strong beak give it much power in drilling deep. A few ears of com
and a little suet will attract him. He is becoming less common than

the other woodpeckers. The nicker ia much misunderstood. Ants

constitute about 40 per cent of his food, and he eats, also, many
beetles, grasshoppers, and caterpillars, besides some wild fruit. The

red-headed woodpecker is especially
fond of beech-nuts and acorns. It stores

them for winter use. In its storehouse

are often to be found quantities of

dried grasshoppers also. It is an irregu-

lar permanent resident in the East,
but in the West it migrates regularly.
The yellow-bellied sapsucker (Fig. 568)

doubtless does considerable harm; in

fact, it is responsible for most of the

objections to woodpeckers in general.
Whether the good done in destroying
insects in the breeding season balances
the harm done in sucking sap is an

open question. The sapsucker drills

holofl in the trunks of many of the most
valuable trees, as sugar maple, birch,

pignut hickory, pine, apple, mountain-
a*h, beech, and others. The death of

the trees may result not only from the
loss of sap, but from the work of borers
that deposit eggs in the holes. If the

sapsuckers are to be destroyed, care

must be taken not to kill the downy
woodpecker at the same time. Fortu-

nately, the sapsuckers are resident in

fruit sections lor only a short time in

the spring and autumn. In their north-
ern breeding - grounds they destroy
many noxious insects. The red-bellied

woodpecker annoys growers of Florida

by its fondness for orange juice. Else-
where it is of much value as a destroyer of ants and beetles and
other insects.

The chickadee is a permanent resident. Many other birds seek
their company, so that one has but to follow them as they rove
to find many smaller birds. This is particularly true in spring and
fall, when the warblers are in migration. In an experiment in

Massachusetts, chickadees were attracted to an orchard in the
winter by means of suet fastened to the trees. The birds destroyed
multitudes of eggs of the fall canker-worm moth. The conclusion
was reached that one chickadee would destroy in one day 5,550
eggs; and in the twenty-five days during which the canker-worm
moths crawl up the trees 138,750 eggs might be taken by one
chickadee. Chickadees readily accept a nesting-box.

The white-breasted nuthatch is the constant companion of the
chickadee and the downy woodpecker. It takes from the bark
great numbers of eggs of canker-worms, and many of the oyster-
ehell bark-louse, and even the hairy caterpillars of the gypsy moth.
It is easily attracted by suet and will often eat crumbs as well.
The red-breasted nuthatch, a smaller bird with dull reddish bieast,
comes from the North in September, spending the winter in attend-
ing to tree-trunks, and returning North in the spring.

The brown creeper, with its long curved beak, rounded back,
and stiff tail, is especially valuable for service among shade trees,

It starts at the base of the trunk, ascending spirally, quietly investi-

gating crevi ces as
it goes.

The slate-colored

junco, or snowbird,
comes from the
North in autumn
and remains all win-
ter, busy all the
time in reducing
the number of weed-
x-ods. The snow-
birds rove in little

flocks, and easily
respond to seeds
and crumbs put in

any open place. In
the North the junco
destroys many i n-

sects, for the young
eat insect food only.
The American

robin (Fig. 569),
(which is a very
different bird from
the robin of Eu-
rope), is protected
by law in all of the
United States ex-
cepting seven of the
southern states.
The National Asso-
ciation of Audubon
Societies is making
efforts to secure the

passage of laws
better calculated to

protect it. An ex-
amination of the

stomachs of 330 robins showed that vegetable tood constituted

about 58 per cent of the contents. Of this, 47 per cent was wild

fruit, with only a little over 4 per cent cultivated fruit. The United
States Department of Agriculture has shown by recent investiga-
tion that in the South the robin is essentially an insect- eating bird.

The robin is the great enemy of the white grub, the young of the

May-beetle or June-bug. The robin is an inveterate devourer of

earth-worms in spring. Although the earthworm is useful to the soil.

s

quently two or three broods of robins in a season and a young

568. Yellow-bellied woodpecker, or

sapsucker. (Length 8 H in.)

569. The American robin. (10 in.)

robin's appetite is nearly insatiable. The cutworm feeds at night
and ia going back to its bole at daybreak, when the robin intercepts
it. One may prevent the robin from eating cherries by planting
trees that are in fruit at the same time, as the Russian mulberry, and
the shadbush and wild cherries, or even a cheap variety of cherry.
The strawberry-grower may plant a variety of inferior strawberries

to attract the robins from his choice fruit.

The bluebird (Fig. 570) destroys quantities of cutworms and
other caterpillars. In August and September grasshoppers consti-

tute more than 60 per cent of its food. It is fond of wild fruit, espe-

cially berries. Unfortunately, the bluebird is becoming uncommon.
The sparrows are among the most valuable birds to the farmer.

The food of the native sparrows, as a family, consists of 25 to 35

per cent of vegetable matter, and 65 to 75 per cent animal matter.

Young sparrows are almost entirely insectivorous until they leave
the nest. Many sparrows rear two broods in a season. As soon as
the insect season is over, they turn their attention to weed-seeds,
of which Beal estimates that tree sparrows alone eat 875 tons in

one season; and even this estimate may be too low. Forbush found,
among other things, that a song sparrow, even after it had been
eating seeds for about an hour before he began to count, ate 154
seeds in ten minutes and forty-five seconds. Song sparrows eat
the seeds of such troublesome things as chickweed, purslane, sorrel,

dandelion, and dock; also pests like plant-lice and cutworms, and
caterpillars of the brown-tail and gypsy moths. The field sparrow
(Fig. 571) is smaller than the song sparrow and very shy. It

scarcely comes into our towns, but its clear trill from the fields

suggests the warm days of late spring and early summer. It has
been seen to eat May-beetles, leaf-hoppers, saw-flies, spiders, ants,
and some earthworms. In the field it prefers weed-seed to grain.
The chipping sparrow has the distinction of being the most useful

sparrow, having an astonishing list of services to its credit. In the

spring it feeds largely upon small caterpillars, as the gypsy, brown-
tail, and tussock moths. It destoys at least three species of cater-

pillars on the cabbage; it is fond of wild cherries, chickweed seeds
and seeds of ragweed, smartweed
and many other weeds, including
dandelions and the crab-grass of
the lawn. The vesper sparrow is

nearly as abundant as the song
sparrow. It eats quantities of

grasshoppers and beetles and
weed-seeds. The English sparrow
was introduced into the United
States in 1850 for the purpose of

destroying cankerworms and other
insects just then becoming numer-
ous. At first it was received with
delight. A very short time, how-
ever, showed conclusively that it

did more harm than good, and
now every locality has its "spar-
row problem." The charges against
the English sparrow are serious.
An investigation in Illinois showed
that out of twenty-five stomachs of English sparrows at a time
when 30 per cent of the food of the robin, 30 per cent of the food
of the catbird, and 90 per cent of that of the bluebird consisted of
insects, no insects were found in these sparrows, excepting traces
of grasshoppers making perhaps 6 per cent of the food. However,
during the first sixteen days of the nestlings' life, 40 per cent of the
food consists of caterpillars, 10 per cent of beetles, and 40 per cent
of small grains. This is perhaps the best that can be said for the
English sparrow. It is so pugnacious that it has driven most of the
bluebirds, wrens, and purple martins from the towns, while they
themselves do not eat the insects that these birds would eat. Organ-
ized warfare against them has been more or less successful. But to

70. Bluebird. (7 in.)
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571. Field sparrow. (5>iin.)

allow the public in general to attempt destroying the nests, poison-
ing them or shooting them, is running a great risk in the use of

guns and poison; and to offer prizes for their nests and eggs is sure
to result in the destruction of many nests of valuable sparrows.
This work should be done systematically by specially appointed
persons at the public expense. In some European cities, there is an
official known as the "Sparrow Warden," whose duty it is to pro-
ceed energetically against the sparrows.

The house finch, or linnet, has been the source of much com-
plaint on the part of the fruit-growers of California, so that the in-

vestigations of the Biological Survey were of great interest. It

appears that its claim to protection is in its enormous consumption
of the seeds of weeds, as well as for its esthetic value, for it cer-

tainly is a trim little bird and a
good singer. Inasmuch as the lin-

net's food has been proved to be
86.2 per cent weed-seeds, and since
examination of the contents of

many stomachs shows that fruit is

far from being its principal article
of diet, many Californians protect
the bird and plant shrubs and trees
to attract them away from the
fruit. These birds are fond of elder-
berries and many other wild fruits.

The cedar waxwings or cherry-
birds (Fig. 572), go in small flocks
in search of food. Their fondness
for cedar berries has given them
their name, although they have a
wide range of food. In early sum-
mer they feed almost exclusively
on insects and become expert fly-
catchers. Unfortunately, they have
a bad reputation among fruit-

growers because of their fondness
for cherries. It has been shown,

however, that they abundantly pay for the cherries taken. From
an orchard infested with canker-worms, the stomachs of seven
cedar-birds were examined, all of which were full of worms,
averaging 100 to each. It was estimated that this flock would
destroy 90,000 of the pests if they stayed in the orchard a month.
At Washington, 152 stomachs of cedar-birds were examined show-
ing that 74 per cent of the food consisted of wild fruits, 13 per
cent of cultivated fruits, 5 per cent of which was cherries. The
remainder consisted of grasshoppers, bark-lice, and beetles, among
them the elm-leaf beetle.

The Carolina wren adapts itself to civilized conditions, and often
nests about houses and farm buildings, as well as in old logs and
tree-trunks. It is an eminently useful species, destroying great
numbers of beetles, ants, weevils, especially the boll-weevil, which
it destroys during its period of hibernation. Like its relative, the
house wren, it may be attracted by nesting-houses. It is not
migratory and may be heard all the year round from the Gulf north
to Connecticut and Illinois. The house wren (Fig. 573) will occupy
almost any little box, provided it be water-tight. The English
sparrow will do its best to drive the wren away, but with a small

opening the wren is safe and will usually win in the contest. The
diet of the wren is mainly insectivorous, consisting of grasshoppers,
ants, beetles, grubs, spiders, and hairy caterpillars. Many a fruit
tree has been saved from the ravages of the tussock moth cater-

pillar by a family of wrens in the vicinity. Wrens gather spiders'
egg-sacs full of eggs, putting them inside the house on the wall,

ready for the first meal of the young birds.
The catbird (Fig. 574) is fond of fruit. The robin is often blamed

for the deeds of the catbird. Inasmuch as the nestlings eat 95 per
cent animal food, mainly insects and spiders, it is far better to

plant fruit trees especially for the
catbirds than to destroy them on
account of their fruit-eating habits.
In case of insect outbreaks, the
catbird attacks gypsy, brown-tail,
canker-worm, and tent-caterpillars.

The attacks that the Balti-
more oriole makes on the cherries,
grapes, and the pea-pods, are more
than paid for by its destruction of
insects. Tent-caterpillars and other
hairy larvae that many other biro!s

will not touch are eagerly eaten by
it. The oriole does not swallow
the whole caterpillar, but carefully
removes a small portion of the
inside. The orchard oriole is a
related bird. Investigations in the
cotton fields of Texas and Louis-
iana show that nearly a third of
the specimens examined contained

remains of the cotton-boll-weevil. Like the Baltimore oriole, it is

mainly insectivorous in its diet and destroys a great many injuri-
ous species.

Blackbirds are of several kinds. The purple grackle and the
bronzed grackle are together known as crow blackbirds (Fig. 575).
Their food has been thoroughly studied. An examination of 2,258
stomachs showed that corn is consumed every month. At the same
time, were found insects, spiders, myriapods, crawfish, earthworms,
sow-bugs, hairsnakes, snails, fishe?, tree-toads, salamanders, lizards,
snakes, birds' eggs, and mice. Of the 48 per cent of animal food,
46 per cent consisted of insects. Of these, beetles were present
in the greatest numbers. Many stomachs were crammed with
large white beetle grubs. Often more than thirty grasshoppers
were found in a single bird. Young blackbirds are fed on insect

572. Cedar-bird, or cedar
waxwing. (Length 7 in.)

,.7-

food
entirely. They 8ock to caterpillar outbreaks. Many cases

are reported in which fields have been entirely freed of sudden
growths of grasshoppers and crickets. The red-winged black-
bird has a bad reputation and is unprotected in many states.
These birds appear early in the spring and remain late in the fall.

They feed their young on in-
sect food. Examinations of the
stomach contents of the adults
show that about seven-eighths of
the red-wing's diet is made up of
noxious insects and weed-eeeds.
The slaughter of blackbirds that
occurred in the West during the
twelve years previous to 1877 was
in reality a national loss. The
cowbird was named from its habit
of accompanying the cattle and
eagerly picking up the insects
which are started up as they feed.
The cowbird's food habits are on
the whole beneficial, since it eats

many insects and weed-seeds. The
fact, however, that each young
cowbird is raised at the expense

573. House wren. (4' 4 in j

of several more valuable birds (by appropriating their nests)
makes it too costly. Brewer's blackbird is the western representa-
tive of the eastern rusty blackbird. Examination of 146 speci-
mens gave the following facts: (1) Grasshoppers constitute more
than half of its animal food; (2) more than 88 per cent of the
vegetable food is giain, which is freely eaten at all seasons, even
when insects are abundant; (3) seeds of harmful weeds are eaten
sparingly. On the other hand, it does not attack fruit, which
is an important point in a California bird. The yellow-headed
blackbird, while wintering in the South, wanders over the country
in quest of scattered and wild grain, weed-seeds, various insects,
grubs and worms, and does little harm. In the spring, however,
the birds congregate at their nesting-haunts and supplement their
insect and waste-seed diet by various grains planted by the farmer
of the Great Plains, and they are deservedly regarded as a great
problem. In the plowing season, they follow the plow and greedily
devour the earthworms and insects turned out, also the white grub,
the cockchafer, and grasshoppers, the last forming a large part of
the food of the young. So far as it has gone, the published work of
the Biological Survey on the food of the yellow-headed blackbird,
indicates that on the whole the good done by this bird somewhat
overbalances the harm.

The meadowlark destroys quantities of grasshoppers, cutworms,
beetles, chinch-bugs, crane-flies, and "thousand-legs," where it

takes only a few useful insects and a little scattered grain. In sum-
mer, 99 per cent of its food consists of insects, and in winter it takes

many weed-seeds.
The kingbird (bee martin) (Fig. 576) is esteemed by agricul-

turists for its pugnacious disposition in driving off crows and hawks.
Ninety per cent of its food consists of flying insects. It belongs to
the family of flycatchers, of which the phcebe, the wood pewee
and the great crested flycatcher are conspicuous members. They
all obtain their food on the wing, darting out frequently from some
chosen limb and back again. Bee-keepers have contended that the

kingbird catches and kills honey-bees. In an investigation of 281

stomachs, only fourteen contained any remains of bees, fifty in all,

of which forty were drones, four were workers, and six undeter-
mined. At the same time, nineteen robber-flies were found, which
more than compensated for the four workers. It is probable that

kingbirds do eat a few bees, mostly drones, but they certainly
also protect bees from insects that prey upon them.

Of swallows, there are five species in Eastern North America
that one may expect to see: the barn swallow, the cliff swallow,
bank swallow, tree swallow, and the purple martins. All of them
do valuable work in clearing the air of insects, but the horticul-

turist will do well to encourage especially the purple martin. It

feeds largely on some of the greatest pests: rose-beetles and May-
beetles, the striped cucumber-beetle, as well as house-flies and flies

that trouble cattle and horses.

574. Catbird. (Length 9 in.)



BIRDS BIRDS 509

The blue jay (Fig. 577) has been shown by investigation to be
beneficial as a rule, and that, except in cases in which it is dis-

covered actually engaged in doing harm, it should be protected.

Nearly 300 stomachs showed that the real food is composed of about
25 per cent animal matter, and about 75 per cent vegetable matter.

The animal matter is.chiefly insects, with a few spiders, myriapods,
snails, 6sh, salamanders, tree frogs, mice, and birds. Remains of

birds were found in only two out of 300 examined. Only three con-
tained eggs of small birds. Apparently its nest-robbing propensities
are not so general as is supposed. In August, the percentage of

insects reaches 66 per cent. They prefer mast, or seeds of trees and
shrubs, to corn or any other vegetable food. Corn is the only vege-
table food of which the farmer suffers any loss, and here the damage
is small. The California jay is a problem. Very careful and exten-
sive investigations of the bird have resulted in the conviction that
it has many more bad qualities than good. In fact, it has few redeem-

ing virtues. Something may be said in his favor, from the esthetic

side, as he is a handsome bird, and people interested in country
life would no doubt miss his presence. Beal says that if they could
be reduced to a fourth or a half of their present numbers, the

remainder would probably do no serious harm. They eat very few
insects, and destroy many eggs and young birds. They eat grain
from the newly sown fields, but do not pull it up after it has

sprouted, so that this is of minor importance. They are insatiable

fruit thieves, not only eating enough for present need, but storing
it away for future use.

The black-billed and yellow-billed cuckooa are valuable to the
forester, orchardist, and the farmer. They feed mainly on the
medium-sized and larger caterpillars and grasshoppers, as well as

many other insects. In May and June, when the tent-caterpillars
are defoliating forest trees, these insects constitute half of the
cuckoo's food. One stomach was so full that the bird had evidently

575. Crow blackbird, or purple grackle. (Length 12 in.)

devoured the whole tent-colony. It is impossible to over-estimate
the value of the cuckoo's work. The cuckoo of Europe is a bird of
very different habits.

The common crow is a subject of much dispute. In a report of
the United States Department of Agriculture, 1895, the evidence
for and against the crow is clearly summarized as follows: (1)
Crows seriously damage the corn crop and injure other farm crops,
usually to a less extent; (2) they are very destructive to the eggs
and young of domesticated fowls; (3) they do incalculable dam-

age to the eggs and young of other birds; (4) they do much harm by
the distribution of seeds of poison-ivy, poison sumach, and perhaps
other noxious plants; (5) they do harm by the destruction of bene-
ficial insects. On the other hand, they do much good: (1) By the
destruction of injurious insects; (2) by the destruction of mice and
other rodents; (3) they are valuable occasionally as scavengers.
On the whole, it seems that the crow is not to be encouraged,
although it need not be altogether exterminated.

The bobolink does nothing but good while it is feeding the young,
insects forming about 85 per cent of the food. No fault can be
found with him in the North, although he becomes a veritable pest
in the South, destroying much rice. The annual slaughter of the

"rice^-birds" in the South accounts for the gradual decrease in num-
bers in New England.

An examination of eighty-two specimens of California thrasher
shows thnt vegetable food exceeds the animal in the proportion
of 59 to 41. Since it is eminently a bird of the ground, it is sur-
prising to find that in addition to very many beetles, caterpillars,
ants and spiders, a great number of bees and wasps were found in
the food, also. There were many more wasps than bees. The vege-
table food consisted of fruit, poison-oak seeds, and miscellaneous
material. The thrasher must be added to the list of birds that
assist in the dissemination of poisonous plants. It is not probable
that the thrasher will ever become a resident of the orchard.
The western tanager, like the robin, sometimes becomes a nui-

sance in the orchard. It breeds north of the fruit-growing sections
of California, but does injury to the cherry crop on its way north
during the migration period. The investigation of the Biological
Survey shows that it has a fair right to protection at the hands of
the farmer, and even of the orchardist. It is suggested that wild
cherry trees planted around cherry orchards may attract the birds
away from the fruit.

The California bush-tit has been made the subject of special

576. Kingbird. (SM in.)

study. From 353 stomachs of bush-tits collected in every month,
less than 1 per cent of the food waa found to consist of Iruit, aad
over four-fifths consisted of insects and spiders. The largest item
was plant-lice, or bark-lice, or scale insects. Several stomachs
were entirely filled with them. The stomachs of eight nestlings
contained pupse of the cod-
lin-moth. It would prob-
ably be difficult to find a
more valuable bird than the
bush-tit. The birds live in
flocks nearly nine months
of the year.

The black-headed gros-
beak has been the subject
of complaint by the Pacific
coast fruit-growers, for it is

fond of figs, cherries, and
berries. However, it eats

many insects that cost the
horticulturists much annoy-
ance. The codlin-moth,
canker-worm, flower-beetles,
and scale insects are among
its favorites. An examina-
tion of 226 stomachs, the

majority of which were col-

lected in California, shows
that during the six months
of its stay in that state the
bird consumes about 34
per cent of vegetable food,
and 66 per cent of animal food, with a distinct preference for the
black olive-scale, one of the most destructive insects of the coast.

This insect alone constitutes a fifth of the entire food. To put it

graphically, the black-headed grosbeak, for every quart of fruit

eaten, eats more than three pints of black olive-scales, and more
than a quart of flower-beetles, besides a generous supply of

canker-worms and pupae of codlin-moths.
The mourning dove has scarcely an equal as a weed-eradicator.

The Biological Survey has shown that of 237 stomachs examined,
over 99 per cent of the food consisted of seeds. Wheat, oats, rye,
com, barley, and buckwheat, were found in 150 of the stomachs
and constituted about 32 per cent of the whole food. Three-fourths
of this however, was waste grain picked up from the fields after the
harvesting was over. Wheat was the favorite grain, and about the

only one taken when in good condition. Corn, the second in amount,
was damaged grain, taken after the harvest. The

principal and
almost constant diet, however, is weed-seed eaten at all seasons, con-
stituting 64 per cent of the annual food-supply and showing little

variation in any month. Three mourning doves which were exam-
ined had destroyed 23,000 prospective weeds. Yet they moved
silently, and no one knew of their work.

The dickcissel, or black-throated bunting, ia common in field and
prairie in the Middle West, where its plaintive song gives variety
to the silent days of July and August. Its food is more than half

grasshoppers and crickets, and the remainder seeds of weeds and
grasses. In some localities it is known as the "little meadowlark,"
its color being like that of the meadowlark, even to the black locket
on a breast of brilliant yellow.

The cardinal and his mate are indeed a conspicuous pair. They
are known as cardinal grosbeaks, redbirds, crested redbirds, and
Virginia nightingales. They are most abundant in the southern
United States, although frequent records show the limit of their

range to be approximately a line drawn from New York City west-
ward to southern Nebraska, and thence south to Texas. The cardi-
nals* food is varied, consisting of seeds of numerous plants, especi-
ally those of rank weeds and grasses. The large and powerful beak
readily breaks into large seeds, as corn, wheat, rye, and oats. It
eats great quantities of axlult beetles, especially rose-beetles; also
crickets, grasshoppers, flies and ants. It enjoys grapes, berries,

577. Blue jay. (11H in.)

mulberries, cedar-berries, preferring the wild varieties always.
These habits, added to the striking beauty of its plumage and of
its song, make the cardinal a great favorite.

The mockingbird is omnivorous. While investigating the feed-
ing habit of this remarkable bird, Beal found that in fifty-two
specimens 29 per cent of the food consisted of vegetable matter,
of which 50 per cent was fruit. The birds' appetite for fruit and
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berries in some communities becomes at times so marked that
many fruit-growers complain, while others plant more fruit to pro-
vide enough for both man and bird. Besides fruit and berries, its

food includes the seeds of dogwood, holly, red cedar, and pokeberry.
It eats a great many noxious insects, including grasshoppers, beetles,
cotton-worms and boll-weevils.

The bird pictures herewith are adapted from Farmers' Bulletin
54, U. S. Dept. Agric. on "Some Common Birds in Their Relation
to Agriculture." by F. E. L. Beal. CoBA A gMITH

BIRD'S-NESTFERN: Thamnopteris.

BIRD'S-TONGUE FLOWER: Strelitzia.

BIRTHWORT: Aristolochia; also Trillium.

BISCHOFIA (for G. W. Bischoff, Professor at

Heidelberg early in nineteenth century). Euphor-
biaceiB. Ornamental tropical tree.

Lvs. alternate, trifoliate: calyx imbricate; ovules 2
in each cell. The one species is being used to some
extent in recent years in the warmer parts of the U. S.

It is said to grow freely in sandy soil.

trifoliate, Hook. (B. jwdnica, Blume). TOOG. A fine

tree, with bronze-green Ivs.; Ifts. stalked: sepals 5;
petals none: fr. berry-like. Trop. Asia and Pacific Isls.

Hook. Ic. PL II. 5:844. J. B. S. NORTON.

BISMARCKIA (in honor of Prince Bismarck). Pal-

macex, tribe Bordssex. Sometimes referred to Me-

demia. A genus nearly related to Latania and distin-

guished by having only 6 stamens instead of many.
Forms a tree 200 ft. high, with a gigantic crown of pal-
mate Ivs. with white-streaked petioles and blades 10 ft.

in diam. : fr. borne in large, drooping clusters, dark

brown, plum-like, 1^ in. diam., with a thin outer shell

and a fibrous inner one inclosing a rounded, wrinkled
seed 1 in. diam., reticulated like a walnut and rumi-
nated as in the nutmeg. Cult, as for Latania, but the
winter temperatures should be from 65-70 and sum-
mer temperature from 80-90. G.C. II. 22:596.

nobilis, Hildeb. & Wendl. In young plants petiole
convex on the back, channelled above, finely serrate on
the ridges above, thinly clothed with tufts of fibrous

scales, half as long as the blade; blade blue-green,
rigid, 3 ft. in diam.; segms. 20, 2 in. wide, 1 ft. long,

apex blunt, obtuse, with a long curved filament from
the base of each sinus. Madagascar. G.F. 6:246. F.
R. 2:257. Gt. 1221. JARED G . SMITH .

N. TAYLOR, f
BITTER-SWEET: Solarium; also Celastrus.

BIXA (S. American name). Bixdcex. A monotypic
genus of tropical trees with large, entire Ivs. and showy
ns. in terminal panicles: Ivs.- entire, long-petioled,
dotted: sepals 5, distinct, imbricate, deciduous, alter-

nating with exterior glands; petals 5. B. Orellana is

cult, in the E. and W. Indies for the annatto dye pre-
pared from the orange-red pulp that covers the seeds.

It is the coloring matter chiefly used in butter and
cheese. It is also used in dyeing silks, and preparing
chocolate.

Orellana, Linn. ANNATTO-TREE. Height 30 ft. : Ivs.

cordate: fls. pinkish or rose-color. B.M. 1456. It is

rarely grown in northern greenhouses as an ornamental.

Cuttings taken from a flowering plant will produce
flowering plants of a convenient size. Plants from seed

usually flower less freely, and must attain a greater
size before flowering. jj TAYLOR f

BLACKBERRY. Cultivated blackberries are the

progeny of several species of the genus Rubus. The
common garden blackberries are all natives of America,
while two little-known but quite distinct forms, the

Oregon Evergreen, much grown on the Pacific coast
for its fruit and as an ornamental, and the Himalaya,
comparatively recently introduced in commercial
plantations, come from the Old World. Blackberries
are erect-growing perennial plants, bearing black or

occasionally whitish fruits which do not separate from

BLACKBERRY

the juicy receptacle. Dewberries are distinguished
from blackberries only in being procumbent plants,
while raspberries differ chiefly in bearing variously
colored fruits that fall from a dryish receptacle when
ripe. Blackberries are now largely grown only in North
America but they are being introduced in gardens in

other parts of the

world, from some
of which, notably
in New Zealand,
they have escaped
and have become
troublesome field

and roadside plants.

The kinds.

There are many
forms of black-
berries, species, sub-

species and varie-

ties with many
hybrids and inter-

gradients abound-

ing. At present
il is impossible to

group the forms
with the expecta-
tion of a permanent
classification. (For
a botanical classifi-

cation see Rubus.)
The following is the
common arrange-
ment of the horti-

cultural varieties

(Bailey): (1) The
Long-Cluster varie-

ties are probably
best known. These belong to Rubus allegheniensis

(Fig. 578). The plants in this group are tall and
shrubby with purple canes armed with stout, straight

prickles. The fruits are sub-cylindric or thimble-

shaped, sweet, dull-colored, with many small closely

packed drupelets, and are borne, as the name implies,
in long clusters. The White blackberry, having amber-
colored fruit and rounder lighter-colored canes, is an
albino form of the Long-Cluster blackberry. Taylor and
Ancient Briton are the most prominent representatives
of the Long-Cluster group, while Iceberg best represents
the albino form. (2) Var. salivus furnishes a number of

varieties roughly grouped by horticulturists as the
Short-Cluster blackberries (Fig. 579). These are char-

acterized by smaller and weaker plants than the pre-

ceding, with green and nearly unarmed canes, short,
leafless clusters, composed of globose glossy berries of

few, large, juicy, irregularly set drupelets. The varie-

ties most commonly grown are Agawam, Kittatinny,
Lawton and Snyder. (3) The Leafy-Cluster black-

berries belong to a species doubtfully known as R.

argulus. Link, and are characterized by low bushy
plants bearing short clusters with leaves intermingled
with the flowers. Here belong the old Dorchester, one
of the first varieties cultivated, and Early Harvest, a

valuable commercial sort. (4) The Loose-Cluster black-

berries are probably hybrids (Fig. 580) between the first

group named and the dewberry (R. procumbens, Muhl.).
The plants are low and spreading, with broad, jagged
notched leaves, short clusters of large, roundish berries

with juicy, glossy, loosely set drupelets. Early VVilson

and Wilson Junior are the best known varieties of

this group. (5) The Sand blackberry (R. cuneifolim,

Pursh) is the parent of a few unimportant sorts, of

which Topsy or the Tree blackberry is the best known.
The plants of this group are low and shrubby, with

stout recurved prickles; the clusters bear from one to

four roundish berries of loosely set drupelets (Fig. 581).

578. Wild Blackberry Rubus
allegheniensis. (X.'s)



XV. The American blackberry. The Agawam; about natural size.
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(6) The Evergreen blackberries, of unknown origin, to

which the Himalaya is closely related, are commonly
put in R. Ifirinitiliiii, Willd., but may be but a cut-leaved

form of the European bramble (R.fruticosus, Linn.). The
vines are clinging, the foliage evergreen or nearly so,

and the berries in the Pacific coast climate are large,

l>]aok, sweet, and ripen through a period of two or three

months. The Oregon Evergreen is the typical variety.

Propagation.

In nature the blackberry propagates itself from
suckers and under cultivation young plants from
suckers are thriftiest, but many varieties produce but
few suckers and the natural process is a slow

one with all kinds. A more expeditious method
is to use root-cuttings. Such cuttings are usu-

ally made during the dormant season by taking

up old plants and cutting the roots with prun-
ing-shears into parts 2 inches long. The cut-

tings are then started

under glass, or sown in

furrows in well-prepared
nursery beds in the spring.
The cuttings should fall

in sowing 2 inches apart
in furrows 3 inches deep
and should be covered
with well-pulverized soil.

The soil must be such
that it does not bake as
the young shoots appear.
It sometimes requires two
summers to produce
plants ready for setting:,
but in the South, the
Pacific coast, and under
favorable circumstances in

the East, yearling plants
are strong enough for set-

ting. Cuttings should be made
from the roots of thrifty, healthy
plants, preferably from a young
plantation. It is contended and
there are many facts to substantiate

it, that propagating successive

generations of blackberries from
root-cuttings results in unproduc-
tive or even sterile plants.
Some blackberries from the sev-

eral varietal groups may be grown
in almost every condition of climate
and soil in temperate regions, yet
this fruit does best in a carefully
selected environment. Blackberries
cannot stand, without protection,
more winter cold thr.n the peach.
In dry, hot climates the plants suffer and the berries
are few, small, poorly colored and lacking in flavor.
A deep, mellow, clay loam, well filled with humus, is

most suitable for this fruit. Gravelly and sandy
lands are usually too hot and dry. P^lat wet lands are

quite unsuited and in such soils the plants suffer alike
from cold and heat; whatever else may be said of the

soil, good drainage is imperative. A northern exposure
is usually desirable. Fertilizers are little needed if the
land be rich enough naturally to grow fair farm crops.
Stable manure often induces rank-growing canes which
produce but little fruit. Cover-crops of vetch or clover
and some grain as oats or barley, sown in August, will

supply much-needed humus and about all the plant-
food usually necessary to add.

Field cultivation.

The plants are set in rows, 7, 8, or 9 feet apart,
depending on the soil and the variety, and from 3 to 4
feet apart in the row. There should be room between

the rows for a two-horse harrow or cultivator to keep
the plantation in good condition. Planting may be
done by spade or in furrows 6 or 7 inches deep. A hoed-

crop is usually grown between the rows the first year
but seldom the second, as the plants need all the food
and moisture to make sufficiently strong plants to bear
a crop the third season. The canes are allowed to grow
the first year to a height of 18 to 30 inches, when
they should be cut back a few inches. The plants are

thus pruned to cause them to grow low, stocky and
upright, with many lateral branches, and so avoid the

necessity of a trellis and yet be able to hold the crop
up well. Trellising is troublesome and expensive.

Subsequent training
and pruning consist in

keeping the plants well

branched, low and stocky,
and in regulating the
amount of bearing wood.
Success in growing black-

berries depends largely

upon proper training and
pruning. The fruit is

borne upon one-year-old
canes which should be
removed as soon as the

crop has been harvested.
To allow them to stand

through the growing sea-

son jeopardizes the proper
development of the new
canes, and often exposes

them to infection

^ from fungi. Five or
six canesto the plant
are quite enough;
if there are more,
the size and quality
of the crop will be

reduced. The canes
should be headed -in

annually during the

growing season, as re-

commended for the
first year. In the spring
laterals are shortened-

in, the amount of cut-

ting - back depending
upon how close the
fruit is borne to the
cane on the variety in

hand. The laterals

are usually left from
12 to 20 inches long.
This spring pruning
may be and often

should be made a thinning process. Managed accord-

ing to the directions just given, the plants need neither
stakes nor trellises. In some plantations, however, a
wire is stretched along each side of the row to hold the

plants up, and in others, notably along the Hudson
Kiver, the plants are trained on two-wire trellises. In
northern climates the training must be such as to

provide for winter protection for manv varieties.

Winter protection consists in laying down the
canes and covering them wholly or in part with a thin
mulch of straw or earth. The method of laying down
must be varied with the variety, the soil and the amount
of protection to be given. Three men can do the work
most expeditiously ;

one goes ahead and digs the earth
from the front and back of the roots, a second with
fork or foot pushes the plant forward to the ground, the
third puts on the mulch of earth or straw. Tender
varieties are wholly covered, but the hardier sorts need
only a covering on the tips of the canes. The plants are
raised in the spring just before or as the buds begin to

579. The short-cluster garden blackberry. ( X H)
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burst. Care must be taken not to break or split the
canes. Such protection at present prices of labor will

cost from eight to twelve dollars per acre. Winter in-

jury is sometimes a matter of moisture as well as of

temperature, and, in irrigated regions, late irrigation

may obviate the necessity of a winter covering.

Thorough cultivation is essential for the proper
conservation of moisture in a blackberry plantation,
abundant moisture being a prime requisite for this

fruit. It must be frequent and constant until the ber-

ries begin to turn in color. After the crop is harvested,
the cultivator should be used to put the ground in shape
for the cover-crop. The cultivator must be shallow-

cutting since deep cultivation injures the roots, thereby
weakening the plants, and inducing suckering. Mulch-
ing to take the place of cultivation is not to be recom-

mended, except in small patches, and in the row with
cultivation between rows.

Blackberries should not be harvested until fully ripe,
and the sooner eaten after picking the better the qual-
ity. The fruits are not ripe when they attain full color

but must be left on the bushes until soft, at which time

they should part from the stem readily when the cluster

is shaken. In picking, the berries should not be exposed
to the sun. Well treated, the plants should bear some
fruit the second season, and the third summer should

give a fair crop. The length of time the plants will bear

depends upon the variety, the soil and the treatment.
When the stools become thin, the canes weak and the
fruits small, the plantation should be cut down, this

time coming usually when the bushes are ten or twelve

years old.

Blackberry-growers have several troubles to contend
with. Late frosts occasionally do much harm in north-
ern latitudes. Borers often do much damage to canes
and can be circumvented only by cutting out infested

stalks. Two fungous diseases, orange rust and anthrac-

nose, are dangerous, and are successfully kept in check

only by cutting out the diseased wood. Root-galls are

often found but it is doubtful whether they do much
damage, and it is certainly not worth while trying to con-

trol them. Good treatment, especially as regards culti-

vation and pruning, with careful attention to destroy-

ing the pests
mentioned as
soon as practi-

cable, will keep
the plants in

health.

The yields and

Erofits

in black-

erry-growing
are most en-

couraging to small-
fruit - growers. In a

plantation well cared

for, a crop of two hun-
dred bushels per acre

may be expected.
Blackberries are not
suitable for long-dis-
tance shipments and
monetary rewards
come from local mar-
kets and here they are

often large when cli-

mate, soil and general
conditions are favor-

able, u. P. HEDRICK.

BLACKBERRY LILY:
Belamcanda.

BLACKWOOD: Acacia.

Sla-

581. Sand

blackberry.

(XH)

580. Wild probable hybrid of blackberry and dewberry.

BLADDER - NUT.
phylea.

BLADDERWORT:
Utricularia.

BLAKEA (Stephen
Blake, gardener, of the island of Antigua in the West

Indies, who wrote "Compleat Gardener's Practice,"

London, 1664). Valdesia, Ruiz & Pav. Melastomdcex.
Hothouse or greenhouse evergreen shrubs, of which two

species are in cultivation for the showy flowers and

prominent foliage.
Erect or scandent woody plants, sometimes small

trees: Ivs. opposite, leathery, mostly prominently 3-7-

nerved, petioled, nearly or quite entire, often rusty-

pubescent beneath: fls. rose-purple or white, showy and

large, solitary or fascicled in the axils; calyx with 4 or

more scales or bracts at base; petals 6, oblong or obo-

vate; stamens 12 with thickened filaments, the anthers

cohering and opening by 2 pores at the apex; ovary

adhering to calyx, 4-6-celled: fr. a fleshy berry. About
30 species in W. Indies and S. Amer. By some the

genus Amaraboya (which see) is included with

Blakea; Amaraboya has capsular rather than

baccate fr.

trineryia, Linn. Shrub, in the wild the branches

supporting themselves on neighboring bushes,

and roots sometimes springing from the sts. :

Ivs. oval-oblong to elliptic, dark green above, often

rusty-tomentose beneath, prominently 3-nerved :

fls. pink or rose-color, solitary, on long stalks,

in early summer. Mountain woods, Jamaica.

A good plant for the warm con-

servatory.

gracilis, Hemsl. Compact shrub,

2-3 ft.: Ivs. elliptic, acuminate,

leathery, glabrous: fls. solitary,

fragrant, 2 in. across, the petals

white with a rose-colored spot at the

base. Costa Rica. Needs an inter-

mediate temperature. L. H. B.

BLANDFORDIA (after George,

Marquis of Blandford). Lilidcaf.

Tender rhizomatous plants from

Australia and Tasmania, placed by
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Baker (Jour. Linn. Soc. 11:.'3<J4) between Kniphofia
and Funkia; adapted to culture in greenhouses. Bland-

fordia of Andrews is a synonym of Galax.

Roots thickly fibrous: Ivs. in two vertical ranks,

narrowly linear, hard, persistent: fls. large, 114-3 in.

long, showy, nodding, in short racemes, usually orange-
red to crimson, with yellow tips. The authorities

recognize only 4 botanical species, but those below are

horticulturally distinct from one another.

Being tenderer than the poker plant, and of more
difficult culture, blandfordias arc rarely grown in Amer-
ica. B. flammea var. princeps is the best kind. In New
South Wales they grow in peat bogs and on shady
mountain sides. During the growing season they must
be shaded from bright sunshine, and during the resting
season they may be placed in a light pit, in which they
are not crowded or shaded by taller plants. They like

a moist atmosphere and plenty of air, but not draughts.
The chief element of the potting soil should be peat;
if the peat is heavy, use freely; if light, use some loam,
and pack firmly; if spongy, add some charcoal. Pot
after flowering, in early spring, being careful not to

overpot, and plan to leave roots undisturbed for two

years at least. A top-dressing each year and liquid
manure during growing season, is necessary to produce
a good flowering. Perfectly hardy in central Florida

when grown in lath-houses. Propagation is by seeds

sown in sandy peat with mild bottom heat, or usually by
careful and not too frequent divisions of the root, made
in early spring, after flowering, at the time of repotting,
and preferably when strong offsets are formed.

A. Margin of Ivs. not roughish.

Cunningham!!, Lindl. Lvs. 18-24 in. long, 3-4 lines

wide, broader than in B. flammea: fls. 10-15, or even 20.

Blue Mts. of Austral. B.M. 5734. Gn. 24:366. This
has been held to be synonymous with B. grandi-
flora, but it is horticulturally distinct, and the pedicels
are shorter. Considered by Bentham the same as B.

grandiflora.

AA. Margin of Ivs. roughish.

B. Fls. golden yellow, without any red.

aurea, Hook. f. Lvs. 8-12 in. long. 1^-2 lines wide:
fls. 3-6, the only ones in the genus not touched with
red; perianth wide-swelling, sometimes nearly as wide
as long, more bell-shaped than any other species. New
S. Wales. B.M. 5809. By some considered a mere
variety of B. flammea.

BB. Fls. red-tubed and yellow-tipped.

c. Perianth long, 3~4 times as long as wide.

n6bilis, Smith. Lvs. 12-18 in. long, J^-% lines wide,
dark green, sharply 3-angied : fls. 4-9, smallest of the
genus, and narrowest. Near Port Jackson. B.M. 2003.
B.R. 286. Var. imperialis, Hort. Fls. bright orange-
red, margined with yellow or gold; larger than the type.

flammea, Lindl. Lvs. 12-18 in. long, 2-2^ lines wide:
fls. 4-12, typically constricted near the base of the tube
and much lower down than in B. Cunninghamii. K.
Austral. B.M. 4819. P.M. 16:353. F.S.6:585; 18:1829
(as B. Cunninghamii). Var. princeps, Baker (B. prin-
ceps, W.G. Smith), has larger and brighter-colored fls.

and is the best of the genus. The perianth is longer
and less spreading than in the type, and swells very
gradually from the base, instead of being constricted
near the base. B.M. 6209. P.M. 1875:170. F.S.
22:2314. Gn. 47:324.

cc. Tube short, scarcely twice as long as wide.

grandifldra, R. Br. Lvs. 12-18 in. long, 3-4J^ lines
wide: fls. 10-30. Distinguished from all others by hav-
ing the filaments inserted instead of at the middle, but
in var. intermedia, Baker, which connects B. grandiflora
and B. nobilis, the filaments are inserted at the middle
oi the tube, the Ivs. are narrower, and the fls. smaller.

33

Tasmania. B.R. 924. The name B. grandiflora is now
a misnomer, as the fls. are smaller than in any other

species except B. nobilis.

B. cordila, Andr.=Galax aphylla. WiLHELM MlLLEK.

BLANKET FLOWER: Gaillardia.
^. TAYLOR.f

BLAZING STAR: Liatris; also Menlzelia.

BLECHNUM (Greek name for some fern). Poly-
podidcese. Rather coarse greenhouse ferns, with pin-
natifid or pinnate Ivs., and rows of almost continuous
sori parallel to the midvein and close to it, covered with
a membranous indusium. Blechnum is here recognized
as including the species sometimes classified under the

generic name Lomaria in addition to those species
which all writers agree to put in Blechnum. The dif-

ferences on which Lomaria has been based are very
slight and are not recognized by leading European fern

students. Besides, if the species included in Lomaria
are kept separate, it is

practically
certain that they

must be classified under the older name Struthiopteris.
In Blechnum occurs a singular knot in nomen-

clature. Linnaeus described two species in 1753, and to
the West Indian
one he gave the
name B. orienlale,

citing figures, etc.,

showing that it is

the plant that re-

cent writers call B.
occidentale. His
East Indian plant
he similarly called

B. occidentale. The
normal or ordinary
usage has been fol-

lowed below, the
name B. orientals

being given to the
eastern plant.
Blechnums will

thrive in almost

any compost, but
their leaves quickly
turn brown and
then black if

watered overhead.

Propagation of Blechnum is effected by spores.
Biechnums are very useful to florists for jardinieres,

and for specimen ferns. To attain best results, it is

necessary to maintain an abundance of moisture at the

roots, with a drier atmosphere than most other ferns

require, to prevent leaves from turning brown during
winter months. Average temp. 60 to 65 F. Soil, equal
parts of rich loam and leaf-mold or peat. The spores of
most blechnums germinate very freely if sown on a
compost of loam and leaf-mold or peat in equal parts,
and placed in a moderately moist and shady position in
a temperature of 60 to 65 F. Some of the species send
out creeping rhizomes, which develop young plants at
the ends. When of sufficient size these may be detached
and potted, and in a short time they will develop into

good specimens. Some very attractive species are found
among the hardy British blechnums. (N. N. Bruckner.)

582. Blechnum brasiliense.

bragilienae, 1.

corcovadense, 3.

crispum, 3.

discolor, 8.

gibbum, 9.

INDEX.

lanceolatum, 7.

Moorei, 6.

nitidum, 2,

occidentale, 4.

platyptera, 9.

serruiatum, 5.

spicant, 11.

tabulare, 10.

A. Fertile Ivs. not strongly different from the sterile Ivs.

B. Pinnx strongly decurrent at the base, joining with the
one next below.

1. brasiliense, Desv. Fig. 582. Growing from a
stout, slightly arborescent trunk 1 ft. or more long: Ivs.
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2-3 ft. long, 1 ft. or more wide, with the pinnse set at
an acute angle with the rachis, the lower much shorter

and more distant. Brazil. S. 2:4. Rather tender in

Cent. Fla. and needs protection during winter.

2. nitidum, Presl. Habit of B. brasiliense, but much
smaller: Ivs. pinnate; pinnae oblong-falcate, thickish,
2-4 in. long, serrate. Brazil. Plants 1-2 ft. high.

3. corcovadense, Raddi. Pinnae not cut to the rachis,
much crowded and shorter than the last; longest pinnae
less than 6 in. long, attenuate at the tips; Ivs. crimson
when young, and gradually turning to a metallic hue
before becoming permanently green. By some con-

sidered a variety of B. brasiliense. Brazil.

Var. crispum, Hort., with wavy edges, may
be commoner in cult, than the type.

BB. Pinnx contracted at the base to the midrib,

forming a very short stalk.

4. occidentale, Linn. Fig. 583. Lvs. from
erect rigid St., which is covered with

brownish scales, 9-18 in. long,
46 in. wide, with the pinna;
truncate or even cordate at the
base and slightly falcate. Mex.
and W. Indies to Brazil. A
beautiful small fern.

5. serrulatum, Rich. Grow-
ing from an ascending nearly
naked rootstock: Ivs. 12 ft.

long, 6-15 in. wide, with numer-
ous narrow pinnae, which are

contracted at the base and of

nearly uniform width through-
out; margins finely serrulate;
texture coriaceous. Fla. to Brazil.

Especially adapted for the

edges of boggy ponds, river

banks and the like. Soon forms
dense clumps 2-3 ft. high.

AA. Fertile Ivs. distinct from
sterile Ivs., very much nar-
rower. (Lomaria.)

B. Plant with an erect rigid st.

c. Lvs. 6-12 in. long.

6. Modrei, C. Chr. (Lomaria
ciliata, Moore). St. 6 in. high,

1^2 in. thick: stipes blackish:

Ivs. 8-12 in. long, the upper
pinnae with a rounded auricle at

the lower side of the base;
fertile Ivs. narrow-linear. New Caledonia.

7. lanceolatum, Sturm. St. elongate, densely clothed

with dark brown scales: Ivs. 6-12 in. long, 2-4 in. wide,
with close, slightly falcate pinnae; texture leathery;
fertile pinnae linear spreading. Austral, and Polynesia.

cc. Lvs. 1yrS ft. long.

D. Lower pinnse connected at base.

8. discolor, Keys. St. ascending: stipes black,

glossy, with dense scales at base: Ivs. l}-^-3 ft. long,
46 in. wide, with pinnae narrowed suddenly toward the

point; fertile pinna? narrower and shorter. Austral,
and New Zeal.

9. gfbbum, Mett. St. 2-3 ft. high: stipes short, with
black scales: Ivs. 2-3 ft. long, 6 in. wide; fertile pinna?
narrower, 4-6 in. long. Var. platyptera is advertised.
L. intermedia, Hort., may be derived from this species.
New Caledonia.

DD. Lower pinnx narrowed at base and distinct.

10. tabulare, Kuhn (Lomaria Boryana, Willd.).
St. stout, erect, 1-2 ft. high, woody, densely scaly: Ivs.

l}^-2 ft. long, 6-8 in. wide, narrowed and sometimes
auricled at base; fertile pinna? narrow-linear, close. W.

583. Blechnum
occidentale.

Indies to Patagonia, Mauritius and S. Afr. Probably
includes 2 or 3 species, among them L. zami&folia,
Hort.

BB. Plant with a stout, short, creeping rhizome.

1 1 . spicant, With. Sterile Ivs. lanceolate, 6-9 in. long,
1-1 1

/2 in. wide, gradually narrowed below; fertile Ivs.
1 ft. long, with longer stalks (6-9 in.) and narrowly lin-

ear pinnae. Eu., VV. N. Amer. The large California!)
form with Ivs. 2-3 ft. long is possibly a distinct species.
The European plant was early called Slruthiopteris
spicant by Scopoli, by which name it is now cited as the
earliest generic name. Hardy; needs deepest shade.
Lomaria, nippdnica, Kunze, Japan, usually larger than

preceding, is much like it in other respects and probably
is better to be considered as a form of B. spicanl rather
than as a distinct species.

B. orientate, Linn., is a large E. Indian and Polynesian fern with
Ivs. often 3 ft. long. Well worthy of cult.

L. M. UNDERWOOD.
BLEEDING HEART: Dicentra. R. C. BENEDICT^

BLEPHARIS (Greek, eyelash; referring to fringed
bracts). Acanlhaceie. A large (80 species) genus of

dwarf, often spiny shrubs and herbs, allied to Acanthus,
and of similar culture. Fls. in bracted spikes; calyx
cruciate, 4-parted nearly to the base, the 2 inner sepala
much shorter than the outer; corolla short-tubed, the

limb blue or white; caps, ellipsoid, flattened and woody.

carduifolia, T. Anders. (Acanthus carduifblius. Linn.

Acanthodiwn carduifdlius, Nees). Plant villous: Ivs.

lanceolate, sinuate-dentate, spiny: spike terminal,

cylindrical: bracts roundish, palmatoly 5-spined at

the apex. S. Afr. Not commonly cult.

N. TAYLOR.t

BLEPHAROCALYX (eye-lash and calyx, probably
referring to a fringed condition). Myrtaces. Woody
plants, differing from Myrtus in having a thin crusta-

ceous testa of the seed instead of a thick and horny one,
and other minor characters, and by some authors

united with that genus. There are about 30 species in

S. Amer., but very little known in cult. B. spiraeoides,

Stapf (Eugenia myriophylla, Hort.), is a much-branched

shrub, 9 ft. high, free-flowering: Ivs. lance-linear, %\n.
or less long: fls. small, pale yellow, in terminal panicles;

petals 4. Brazil. B.M. 8123.

BLETIA (named for Louis Blet, a Spanish botanist).

Orchidacex. Terrestrial orchids with globose or depressed

pseudobulbs, from the apex of which arises a leafy.

st.; mostly hothouse plants.
Leaves plicate-veined: fls. borne on a lateral leafless

st.; sepals and petals spreading, similar, or the latter

broader; lip attached to the base of the column, 3-lobed,

the lateral lobes erect, the middle lobe spreading, the

disk with several entire or denticulate-crisped ridges;

pollinia 8. -A genus of about 20 species in Trop. Amer.

A. Middle lobe of lip much crisped.

B. Petals as wide as sepals: fls. rose.

verecunda, R. Br. Lvs. up to 3 ft. long, 2-4 in. wide:

scape 2-4 ft. tall, the upper portion a raceme or panicle

of numerous rose-colored fls. W. Indies and Fla.

G.C. II. 26, p. 141. B.M. 3217 (as B. acutipetala) .

BB. Petals broader than sepals, undulate: fls. deep purple.

Shepherdii, Hook. Lvs. up to 2 ft. long, 3-4 in.

broad: scape, 2-3 ft. tall, the upper portion a raceme o

panicle of numerous deep purple fls.
; sepals oblong,

acute, the petals broader, undulate; lip with the

lamellae white. Jamaica. B.M. 3319. P.M. 2:146.

AA. Middle lobe jf lip not crisped.

Sherrattiana, Batem. Lvs. up to 4 ft. long, 3-4 ii

broad: fls. bright rose, in a raceme of 10 or more

sepals oblong-lanceolate, obtuse; petals much broader,



BLETIA BLUEBERRY 515

rounded at apex; middle lobe of lip not crisped, deeply

emarginate. Colombia. B..M. 5646.

B campamMln. La Llave & Lex. Fls. bell-shaped, purple, with

white center. Mex. H. hijacinthina, R. Br.=BletiIla. B. pal u la,

Hook Fls up to 2 in. across, deep pink. Said to be a native of

Haiti. B. M. 351*. U. TdnkerriUex, R. Br.=Phaius.

GEORGE V. XASH.

BLETfLLA (diminutive of Bletia). Orchidacex. Ter-

restrial orchids with pseudobulbs, and a leafy st.

with a terminal infl. : si-pals and petals nearly alike,

somewhat spreading; lip 3-lobed, furnished with

lamella*, the lateral lobes surrounding the slender

rnlumn; pollinia S. Outdoor orchids.

hyacinthina, Heichb. f. (Bletin hyacinthina, R. Br.).

Pseudobulbs tuberform: sts. up to 1 ft. tall, with 3-6

plaited Ivs. : fls. racemose, on short pedicels; sepals and

petals amethyst-purple; lip 3-lobed, amethyst-purple,
the middle lobe nearly quadrate, denticulate. China
and Japan. Gt. 15:527. Gn. 16:416. B.R. 33:60 (as

Bletia Gebina). B.M. 1492 (as Cymbidium). Grows

beautifully in half-shady, moist places, soon forming

large clumps. Prop, by division of the clumps.

GEORGE V. NASH.

BLlGHIA ("\V. Bligh. British mariner, who wrote on
a journey in the South Sea-. ITO'Ji. .sVi/^'mMrca?. Trees
and shrubs with pinnately compound Ivs. and axillary,

racemose fls.: differs from Cupania in having a deeply
out calyx (rather than separate sepals) with the parts
only slightly imbricate, and also in thefr. Onespecies
in Guinea, now naturalized in the W. Indies, and yield-

ing the akee, a 3-parted fr. with edible red aril that is

much improved by cooking. The fls. are so fragrant as

to deserve distilling. The tree reaches a height of 30

ft., and is cult, in Jamaica to an altitude of only 3,000
ft., but can endure slight frost. It is also cult, in S. Fla.

sapida, Kon. (Cn/Mtnia sd/iida, Voigt.). AKEE TREE.
Fig. 584. Lfts. 3 or 4 pairs, obovate-oblong, entire,
veined: fls. pubescent, the oblong petals white and
rather showy, bearing scales and stamens.

X. TAYLOR-t

BLIGHT. An indefinite term, popularly used to desig-
nate any sudden and inexplicable death of plants. The

term is now restricted

by botanists to para-
sitic diseases. These
diseases are of two
classes, those due to

bacteria or microbes,
and those due to para-
sitic fungi. For an
account of these
troubles, see Diseases.

ELITE: Chenninxllum.

BLOODROOT: Oaf
ffuirutria.

BLOOMERIA
(named for Dr. H. G.

Bloomer). Lili<in;r.

Small summer-bloom-
ing bulbous plants () f

the allium kind.

A genus of 2 species,
natives of S. Calif. In

every way they are

closely allied to Bro-
ilia-a. but differ in

having the perianth
parted nearly to the

Bloomerias have
a flatfish corm. much
like Crocus, covered

584. Blighia sapida. ( X H) with fiber, and not

often producing offsets. The Ivs. are radical, slender,

and grass-like: scape slender but stiff, 6-18 in. high,

naked, except for short bracts beneath the many-rayed
umbel; pedicels slender, jointed; fls. nearly rotate, less

than an inch across, orange.
Bloomerias prefer a sandy,

warm and well-drained soil.

In northern California, with a
minimum temperature of 15

above zero, they are perfectly
1

hardy. In a colder climate, a

covering of straw or leaves or

a position in the coldframe
would be a judicious precau-
tion. Plant early, and see that

the soil is light and sweet.

They like the sun, and are good
for forcing. The light soil and
warmth of a pot more nearly

approximates natural condi-

tions than the open ground
does in cooler climates. After

ripening, it is best to dig and

replant in fall. The seeds grow
readily, and the plants flower

in three to four years.

a urea, Kellogg.

Fig. 585. Scape
roughish, 6-18 in. : If.

%-%m. broad:
fls. numerous,
bright orange,
in a dense um-
bel; stamens
nearly as long
as the perianth,

the filaments dilated at the base. B.M. 5896 (as

Nothoscordum aureum). G.C. III. 20:687.

Cleveland!!, Wats. More slender: Ivs. 3-7: fls.

smaller, keeled with brown, the stamens shorter. G.C.
III. 20:687. Less valuable than the other.

CARL PDRDY.
BLUEBELL: Campanula.

BLUEBERRY-CULTURE. Fig. 586. Blueberries are

fruit-bearing shrubs of the genus Vaccinium, long gath-
ered wild in North America in great quantities and now
about to be cultivated with success.

Success in blueberry-culture rests especially on the

recognition of two peculiarities in the nutrition of these

plants: first, their requirement of an acid soil; second,
their possession of a root-fungus that appears to have
the beneficial function of supplying them with nitrogen.

If blueberries are planted in a soil with an alkaline or
neutral reaction, such as the ordinary rich garden or
fertile field, it is useless to expect their successful

growth. In such a situation they become feeble and
finally die. Blueberries require an acid soil, and they
thrive best in that particular type of acid soil which
consists of a mixture of pure sand and peat. The peat
may be of either the bog or the upland sort.

Good aeration of the soil is another essential. It is

commonly but erroneously supposed that the swamp
blueberry (Vaccinium corymbosum), the species chiefly
desirable for cultivation, grows best in a permanently
wet soil. It is to be observed, however, that the wild

plants of the swamps occupy situations which though
perhaps submerged in winter and spring are exposed'
during the root-forming period of summer and autumn,
or, when growing in permanently submerged places,
they build up a hummock or a cushion of moss which
rises above the summer water-level and within which
the feeding-roots of the bush are closely interlaced.
In actual culture, moreover, it has been found that the
swamp blueberry does not thrive in a permanently wet
or soggy soil.
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Although some species of Vaccinium, such as the
common low-bush blueberry, V . pcnnsylvanicum, grow
and fruit abundantly in sandy uplands that are sub-

ject to drought, the swamp blueberry grows best in

soils naturally or artificially supplied with adequate
moisture.

These then are the three fundamental requirements of

successful blueberry culture: (1) An acid soil, especially
one composed of peat and sand; (2) good drainage and
thorough aeration of the surface soil; and (3) perma-
nent but moderate soil-moisture. Under such conditions,
the beneficial root-fungus which is believed to be essen-

tial to the nutrition of the plant need give the cultivator

no concern, for it will propagate itself spontaneously
and adequately, without any necessity of soil or plant
inoculation.

Propagation.

Blueberry plantations may be formed by the trans-

planting of unselected wild bushes or by the growing
of seedlings, but such a course is not the best. Seedling

plants, even from the largest-berried parents, produce
small berries oftener than large ones. Until nurserymen
are prepared to furnish plants asexually propagated
from superior stocks, the cultivator should begin by
the transplanting of the best wild bushes, selected when
in fruit for the size, color, flavor, and earliness of the

berry, and the vigor and productiveness of the bush.
These he should propagate by layering and by cuttings
until his plantation is completed. By means of a com-
bination of these two methods, a valuable old plant
can be multiplied by several hundred at one propa-
gation, the fruit of the progeny retaining all the
characteristics of the parent.

Large berries cost less to pick than small ones and
bring a higher price. A berry J of on inch in diame-
ter has already been produced under cultivation and
others of still larger size are to be expected.

While grafting and especially budding are useful

in experimental work, neither method is suitable for

commercial plantations because blueberry bushes are

continually sending up new and undesirable shoots
from the stock. The best season for budding is from
the middle of July to the end of August. The budded

plants should be protected from direct sunlight, and

special care should be taken that the raffia wrapping
does not become wet for the first three weeks.
The easiest way to propagate the swamp blueberry is

by a special process of layering known as "stumping."
In early spring, preferably before the buds have begun
to push, all the stems of the plant, or as many as it is

desired to sacrifice for propagation, are cut off close to

the surface of the ground. The stumps are then covered
to the depth of 2 inches with a mixture of about four

parts of clean sand and one of sifted peat. The sand-
bed must not be allowed to become dry, except at the

very surface. The new growth from the stumps, which
without the sand would consist of stems merely, is

transformed in working its way through the sand into

scaly, erect or nearly erect rpotstocks which on reach-

ing the surface continue their development into leafy
shoots. Although roots are formed only sparingly on
the covered bases of stems, they develop quickly and

abundantly on these artificially produced rootstocks.

By the end of autumn the shoots are well rooted at the
base. They should remain in place in the sand-bed

through the winter, exposed to freezing temperatures.
Early in the following spring, before the buds have
begun to push, each rooted shoot

js carefully severed
from the stump. The upper portion of the shoot is

discarded, .the cut being made at such a point as to

leave on the basal portion about three buds above the
former level of the sand-bed. The rooted shoots are

potted in clean 3-inch porous pots in a soil consisting
of two parts of rotted upland peat to one of sand and
one of clean broken crocks. They are then plunged in

sand in a shaded coldframe or greenhouse, with abun-
dant' light but no direct sunlight. For the first twc
months the temperature should be kept below 65 F.
When subjected to high temperatures, the newly cut
shoots arc liable to die and rot from the base upward.
Watering should be infrequent, only sufficient to keep
the soil moist but well aerated. The frame should re-
ceive ventilation but not enough to cause the new twigs
to droop. They are very susceptible to over-ventilation
and overheating just before they complete their pri-

mary growth. After the new twigs have stopped growing
and their wood becomes hard, new root-growth takes

place. Then secondary twig-growth follows. Not until
this has occurred is the life of the plant assured. Those
plants that make sufficient growth to require repotting
during the first summer should be transferred to clean

Ci
of 2 inches larger diameter in a standard blue-

y soil mixture.
A very successful potting mixture, or nursery-bed

mixture, for blueberry plants consists of one part of
clean or washed sand, nine parts of rotted upland peat,
either chopped or rubbed through a sieve, and three

parts of clean broken crocks.

No loam and especially no
lime should be used. Ma-
nure is not necessary, and
in the present state of our

knowledge may be re-

garded as dangerous, al-

though in small amounts
it serves to stimulate the

plants, at least temporarily.
The danger from manure
apparently lies in its ten-

dency to produce an alka-

line condition in the soil.

The use of crocks in the

potting mixture is based on
the fact that the rootlets

seek them and form around
them the same mats that

they form at the wall of

the pot, thus increasing
the effective root-surface

and the vigor of growth.
The peat most success-

fully used for potting blue-

berry plants is an upland
peat procured in kalmia, or

laurel, thickets. In a sandy
soil in which the leaves of

these bushes and of the oak
trees with which they usually grow have accumulated
and rotted for many years untouched by fire, a mass
of rich leaf-peat is formed, interlaced by the super-
ficial rootlets of the oak and laurel into tough mata
or turfs, commonly 2 to 4 inches in thickness. These

turfs, ripped from the soil and rotted from two to six

months in a moist but well aerated stack, make an
ideal blueberry peat. A good substitute is found in

similar turfs formed in sandy oak woods having an

underbrush of other ericaceous plants than laurel. Oak
leaves raked, stacked, and rotted for about eighteen
months without lime or manure are also good. The
leaves of some trees, such as maples, rot so rapidly
that within a year they may have passed from the

acid condition necessary for the formation of good

peat to the alkaline stage of decomposition, which is

fatal to blueberry plants. Even oak leaves rotted for

several years become alkaline if they are protected from

the addition of new leaves bearing fresh charges of

acidity.

By ordinary methods, cuttings of the swamp blueberry

have been rooted only in occasional instances. Two ^uc-
cessful methods, however, have been especially devised

for these plants. The most novel of these but the one

586. Swamp Blueberry. A
cluster of berries on a budded
greenhouse plant. ( X 1A).
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easiest of operation is that of "tubering." This method
involves the same principle as that employed in stump-

ing, namely the forcing of new shoots in such a manner
that their basal portions are morphologically scaly

rootstocks, with a strong rooting tendency. This

method of propagation from stem cuttings is called

tubering because the treatment as well as the behavior

of the cuttings is essentially identical with that which

takes place in reproduction from tubers, as in the case

of the potato.
The cuttings are made in late winter or early spring,

and the whole plant may be used, including old stems

an inch or more in diameter. With a saw and knife

cut the wood in pieces about 4 inches long. Lay these

horizontally in a shallow, well-drained box containing
a bed of clean sand and cover them with half an inch

of the same material. Water the sand well, cover the

box with glass, and keep it at a temperature of 60 to

65, or less if the equipment does not permit the main-
tenance of such a temperature. The sand-bed must be

kept moist, although if there are only slight apertures
beneath the glass, a second watering may not be

required for several weeks.
At the temperature already specified, shoots should

begin to appear above the sand within six weeks. The
boxes should then be placed in good light but pro-
tected from direct sunlight, and, when warm weather

approaches, they should be given the coolest situation

available so as to keep the temperature below 65 as

long as practicable. When the first shoots have stopped
growing and their foliage has turned to a mature green
color, they are ready to produce roots. A half-inch

layer of finely sifted rotted peat should then be added
to the surface of the sand-bed and thoroughly wet
down with a fine spray. The box should remain in

this condition, with a little ventilation but a saturated
or nearly saturated atmosphere, until new shoots cease
to appear. Meanwhile, during the spring and early
summer the older shoots will have formed roots between
the surface of the ground and the point at which they
sprang from the cutting. After a shoot is well rooted it

will make secondary twig-growth, and if the develop-
ment of roots has not already been ascertained by
direct examination, the making of such secondary
growth is good evidence that rooting has actually
taken place. If the rooted shoots have not already
disconnected themselves from the dead cuttings they
should be carefully severed with a sharp knife. They
are then potted in 2-inch pots in the standard blueberry
soil mixture already described, and during a period of
three or four weeks they should be gradually changed
from their saturated atmosphere and full shade to open
air and half sunlight. If preferred, the shoots may
remain in the original cutting-bed until the following
spring, before potting, the cutting-bed being exposed to

freezing temperatures during the winter.
When blueberry plants, either large or small, are

grown in porous pots, the surface of the pot should
never be allowed to become dry, for the rootlets, which
grow through the soil to the wall of the pot for air,

are exceedingly fine and easily killed by drying,
to the great injury of the plant. This danger may
be eliminated by plunging the pots to the rim in a
well-drained bed of sand, or by setting the pot. in

another pot of 2 to 4 inches greater diameter, with
a packing of moist sphagnum between, and crocks at
the bottom.
A burning of the young loaves and growing tips of

twigs is often produced by the hot sun from the mid-
dle of June to the middle of September. Plants in pots
or nursery beds are easily protected from such injury
and forced to their maximum growth by a half-shade

covering of slats, the slats and the spaces between
being of the same width. On cloudy days the shade
should be removed. It should not be used in fsJl or
spring.

During the winter the rooted cuttings or one-year-
old plants should be kept outdoors, exposed to freezing

temperatures, their soil mulched with leaves, prefer-

ably oak leaves. When kept in a warm greenhouse
during the winter they make no growth before spring.
Even then their growth is abnormal, often feeble, or

sometimes deferred for a whole year.
Plants from cuttings or rooted shoots are ready for

permanent field planting when they are two or three

years old and about 1 1A to 2 feet high. They are best

set out in early spring before the buda have begun to

push.

The field plantation.

It is a curious fact that these plants send put no new
roots in spring until they are in full leaf, their flowering
is nearly or quite finished, and their principal twig-

growth has ceased. It is important, therefore, in tak-

ing up either a wild or a cultivated plant from the open
ground, that as much as possible of the old root-mat
be lifted with the plant, for upon this they depend
for moisture until their new rootlets are formed.

In the case of mature wild bushes with very large

root-systems, when it is practicable to secure but a
fraction of the root-mat, say a disk only 3 or 4 feet in

diameter, it is the best procedure to cut all the stems to

the ground at the time of transplanting. The bush will

then produce a new and symmetrical top of a size

suited to the capacity of the roots. The wood that is

removed may be used for cuttings if the plant is suffi-

ciently valuable.

A plant pollinated with its own pollen, or with pol-
len from its asexual offspring, produces fewer, smaller,
and later berries than a cross-pollinated plant. In a
field of plants propagated from cuttings or layers, two

parent stocks should be used, a row of plants from one
stock being followed by a row from the other.

In the permanent field plantation the bushes should
be set 8 feet apart each way. When they reach mature
size they will nearly or quite cover the intervening

spaces.
To secure full vigor of growth, the ground between

the bushes must be kept free from all other vegetation.
On rocky uplands a continuous mulch of oak leaves,
when it is practicable to secure them, will help toward
this end as well as keep the soil in the necessary acid

condition. It is more economical, however, to choose
such a location for the plantation as will permit the use
of horse-drawn machinery, and will make mulching
unnecessary.
The most favorable location for blueberry-culture is a

boggy area with a peat covering and sand subsoil, the

peat preferably of such a thickness that a deep plowing
will turn up some of the underlying sand.
The land should be so ditched that the water-level

can be kept at least a foot below the surface of the

ground during the growing season or can be raised for

subirrigation during a drought.
The ground should be plowed to the depth of about

8 inches and repeatedly harrowed during the season

preceding the planting, in order to kill the vegeta-
tion. After the plants are old enough to have formed
a root-mat, the harrowing should be very shallow,
not more than 2 or 3 inches, so that the roots will

not be injured.

By proper manipulation in the greenhouse, seedling
blueberry plants can often be made to ripen a few ber-
ries in less than a year, but they dp not come into com-
mercial bearing in field plantations until they are
about five years old, when the plants are 3 to 4 feet

high. They then increase slowly to full size and full

bearing.
The field plantings resulting from the recent experi-

ments in blueberry culture are too young to show the
mature yield. Fortunately, however, there has been
found, near Elkhart, Indiana, a small blueberry plant-



518 BLUEBERRY BOCCONIA

ing of mature age, believed to be the only commercial

plantation in existence, which sets forward our knowl-

edge of yields by at least a decade. The plantation is a
little less than two and a half acres in extent. It was
started in 1889 in a natural blueberry bog, which was
first drained and then set with unselected wild blue-

berry bushes. Exact records of yield and receipts are
available only for the years 1910 to 1912. They are
as follows:

Year
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BOEA (name obscure, probably personal). Sometimes

spelled Boa-a. Gesneriacex. Allied to Streptocarpus,
sometimes found in choice collections. Differs from

Streptocarpus in having a short corolla-tube and a

broadly campanulate fl., no disk, and very minor

characters. Boeas are perennial herbs with ovate or

oblique Ivs. radical or opposite on a very short St.:

peduncles axillary or elongated leafless scapes, the fls.

small or medium in size, blue. Species 16-20 in E.

Asia and to Austral, and Seychelles. B. Clarkeana,

Hemsl., from China, has been offered in the trade: Ivs.

radical, roundish, strongly crenate, petioled, bronze-

green above and maroon-red beneath: fls. 3-4 on each

peduncle, clear azure-blue with a whitish spot.

BOEHMERIA (G. R. Boehmer, a German botanist).

Urlicacex. A fiber plant; and a greenhouse shrub or

tree.

Leaves alternate or opposite, often 3-nerved: fls.

monoecious or dicecious, in dense clusters; petals none;

sepals 2-5: fr. a flattened achene. B. nivea, Gaud., of

Trop. Asia, is cult, in some countries as a fiber plant,
and has been intro. into this country for that purpose.
Now grown extensively in Calif, and La. for its fiber.

See Report No. 2, office of Fiber Investigations, U. S.

Dept. Agric., and Cyclo. Amer. Agric. II, p. 284. It

produces ramie. It is a strong-growing, large-lvd. per-

ennial, well suited to the border as an ornamental

subject. A genus of 45 widely distributed species of

shrubs, trees or herbs.

argentea, Lind. Fig. 588. Tree, 10-30 ft. : Ivs. alter-

nate, ovate, long-acuminate, 8-10 in. long, 3-5 in. wide,

usually silvery: fls. in an axillary compound catkin-like

cluster, 6-10 in. long. Mex. An excellent warmhouse

plant, cult, mostly in botanic gardens, but worthy of

wide attention.

B. macrophylla, Don. A shrub or small tree: Ivs. lanceolate, 6-9
in. long, serrate, prominently 3-nerved: spikes slender, usually
shorter than the Ivs. Himalayan region. |^ TAYLOR
BOG - GARDENING. The growing of plants in

swamps, marsh-spots and bogs: distinguished from

water-gardening or aquatic-gardening in the fact that

the plants are not immersed or floating but grow
mostly free above the soil. When water-gardening is

made to include bog-gardening, confusion in practice
is likely to result because the cultural requirements are

unlike.

Bog-gardens may be separate areas in themselves,
or they may comprise the edges of water-gardens or
the spongy ground along runnels or the margins of

pools. Bog-gardening is mostly a practice in colonizing

plants, finding the ones that are specially adapted to

the particular place. The artistic scheme is one of

informality. If the place is very soft, stepping-stones

may comprise the walks. Hereabouts may be grown
the many marsh and wet-land plants, many of which
are showy and also little known to cultivators. The
sparganiums, pontederias, some of the hibiscus (page
338), many orchids, loosestrifes, cephalanthus, utric-

ularias, and a host of others wiH occur to frequenters
of morasses and distant shores. L. H. B.

BOLANDRA (H. N. Bolander, Californian botanist).

Saxifragdcex. Two species of small W. American herbs
offered for borders and wild gardens.

Flowers purplish in lax corymbs; petals 5, inserted
on the throat of the 5-lobed calyx; stamens 5, alternate
with petals. Delicate herbs, suitable for rockwork
where there is a plentiful supply of moisture.

oregana, Wats. A foot or 2 high, pubescent and
glandular: Ivs. laciniately teothed and lobed: fls. deep
purple; tube of the calyx equaling the teeth and a little

shorter than the petals : pedicels reflexed in front. Ore.
and Wash. Intro, by Gillett in 1881.

The first-described species, B. calif&rnica. Gray, seems not to
have been offcr*-l in thr tr:nlr. It i.s a smaller species, less pubescent

with smaller fls., the lower Ivs. round-renifonn and 5-lobed: plant
3-12 in. high, the sts. weak and slender.

BOLDOA FRAGRANS, cult, in S. Calif.: Peumus.

BOLETUS: Mushroom.

BOLLEA (in honor of Dr. Karl Bolle). Orchidacese.

Epiphytic greenhouse orchids without pseudobulbs, with
flat Ivs., and lateral 1-fld. peduncles: sepals and petals

nearly alike, spreading, the lateral sepals forming a
distinct chin; lip articulated to the column-foot, entire,
the margin revolute, furnished with a thick ridged

plate, over which the stout column extends; pollinia 4.

A Trop. American genus of 4 species.

A. Recurved tip of lip purple.

violaceum, Reichb. f. (Huntleya violacea, Lindl.

Zygopetalum violaceum, Reichb. f.). Fls. deep violet;

sepals and petals broad, undulate; lip ovate, cordate,
the tip recurved. British Guiana. F.S. 7:678. P.M.
8:1.

588. Boehmeria argentea.

(XH)

AA. Recurved tip of lip yellow.

B. Fls. violet or purple.

coelestis, Reichb. f. (Zygopetalum cceleste, Reichb. f.).

Lvs. up to 1 ft. long and 2 in. broad: fls. 3-4 in. across;

sepals and petals bluish violet, with yellow tips, the

dorsal broadly obovate; petals similar to the dorsal

sepal; lip colored like the petals, the crest buff.

Colombia. B.M. 6458. Gt. 31:1075. Lind. 2:61.

G. 16:99. Gn. 31, p. 121.

BB. Fls. rose-colored.

C. Sepals and petals light rose.

Patinii, Reichb. f. (Zygopetalum Pdtinii, Reichb. f.).

Lvs. up to 1 ft. long and 2-3 in. wide: fls. 3-4 in. across;

sepals and petals light rose, undulate, the lower side of

the lateral sepals darker; lip triangular-hastate, yellow.
F.M. 1875:147. G.C. II. 3:9.

cc. Sepals and petals dull rose, tipped with yellow and
margined while or yellow.

Lalmdei, Reichb. f. (Zygopetalum Lalindei, Reichb.

f.). Lvs. as in B. Patinii, but fls. smaller and darker; lip

ovate-hastate, yellow. Colombia. B.M. 6331. O.R.
8:369. GEORGE V. NASH.

BOLLEO-CHONDRORHfNCHA. A cross of Bollea

calestis with probably Chondrorhyncha Chesterlonii,
with both of which it was found growing in Colombia,
whence it was intro. to the collection of Otto Froebel of
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Zurich in 1898. It has received the name B.-C. Froe-
beliana, Cogn. This natural hybrid has a slender erect

Eeduncle
4 in. long, at the top bearing 2 membranous

racts half the length of the ovary: fl. 3 34 m - wide, the

sepals and petals lanceolate-ligulate, yellow-white,
lightly tinged with rose, especially at the summit; dor-
sal sepal pointed, curving outward at the top, the lateral
ones much incurved; petals obtuse, almost flat, curved

589. Boltonia latisquama. ( X } a)

back at the tip; lip somewhat thick and fleshy, more
delicate than in B. ccelestis, the blade widely obovate
and rounded; crest orange-yellow, with a yellowish
border and an edge of brown-purple.

BOLOCANTHDS, BOUJSANTHUS: Lophocarpus.

BOLTONIA (James Bolton, English botanist). Com-
pdsitas. FALSE CHAMOMILE. Four or 5 species of aster-

like glabrous often glaucous herbs of the United States
and eastern Asia, sometimes planted in borders and
wild gardens.
They are tall and leafy plants, blooming profusely

in late summer and autumn, and excellent for the

hardy border. They have alternate, entire and sessile or

clasping Ivs. and angled, often striate, sts. Differs from
Aster in having very few pappus bristles which in

Aster are numerous, and in other technical characters.
Boltonias are of easiest culture. They take care of

themselves when once established. Propagation is

effected by division. Should be better known to garden-
ers. They stand without staking.

asteroides, L'Her. (B. glostifdlia, L'Her.). Sts. 2-8
ft., simple below and branching at the top: Ivs. broadly
lanceolate or the upper narrower: heads short-pedun-
cled, numerous, the rays varying from white to violet

and purple; involucral bracts lanceolate and acute,
greenish; scales of the pappus numerous and conspicu-
ous, the 2 awns sometimes missing. Pa. to III. and S.

B.M. 2381, 2554. Mn. 1:33. Gn. 74, p. 438. R.H.
1903, p. 59. Perennial.

latisquama, Gray. Fig. 589. A handsomer plant,
with larger and more showy heads with blue-violet

rays: involucral bracts oblong or obovate and obtuse
(often bearing a minute point); pappus scales small,
the awns present and conspicuous. Kan. and Mo. to
Ark. G.F. 5:271 (adapted in Fig. 589). C.L.A. 7:490.
Perennial. Var. nana, Hort. A dwarf form scarcely
2-3 ft. tall, with pinkish rayed fls. Branches freely
from the base.

B. cantoniensis, Franch. & Sav., is native to Japan, where the
young plants are used for greens. See Georgeson, A.G. 13 f p. 8, fig.
4. It is annual. Has not yet appeared in the American trade. Gray
restricts Boltonia to the U. 8., and regards his species as of another
genus. B. Ixmgata, Hort.=B. asteroidesC!).

J H B
X. TAYLOR.t

BOLUSANTHUS: Lonchocarput.

BOMAREA (named after the French botanist, J. C.
W. deBomare). Amaryllidaceae. Tender South Ameri-
can plants allied to Alstroemeria, and with similar fls.

but a twining habit. Lvs. parallel -veined, usually
borne on short, twisted petioles: fls. in pendulous
umbels, variously colored and spotted, borne in early
spring and summer; perianth funnel-shaped; tube
none.
The most beautiful species now grown is probably

B. Carderi. It has large terminal cymes of rose-col-

ored flowers, about 2 inches long, with dark purple
spots and blotches. Another valuable form is B. Shui-
tleworthii with pale yellow flowers, spotted with green.

Bomareas delight in a rich, fibrous soil, and require

plenty of water during the growing season, which be-

gins early in the spring. A little well-decayed cow-
manure mixed with the soil improves the growth and
results in larger clusters of flowers, as does also manure
watering during the growing season. Late in fall the

stems are cut down to the ground and the roots are

kept in the soil in a dry state. While they often make
satisfactory pot-plants, they do best when planted out
in an open sunny position in a cool conservatory where

they have plenty of air in summer. In the south,
bomareas may be grown in the open air on trellises in

half-shady places. All are woodland plants and cannot
be successfully grown in the glaring heat of the sun.

Propagation is by fresh seeds, which germinate
readily if sown in shallow pans in a warm propagating-
house; also, and more rapidly, by careful division of

the rhizome, to which some of the roots should be
attached.

A. Perianth-segms. equal.

B. Umbel simple; fls. medium-sized.

oligantha, Baker. Lvs. 3-4 in. long, oblong, acute,

lax, thin, densely pubescent beneath: fls. 6-^8
in an

umbel; bracts large, If .-like; segms. 1-1M m - 'On8>

outer dull red, inner bright yellow with reddish brown

spots. Peruvian Andes.
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591. Bombax malabaricum. ( X ,'e)

BB. Umbel compound.
C Fls. small.

Salsflla, Herb. (B. oculdta, M. J. Room. Alslraemeria

onMta, Lodd.). Fig. 590. Lvs. 2-4 in. long, ^in.
broad, lanceolate or oblong-lanceolate, moderately firm,

glabrous beneath: umbel 4-15-rayed; rays 1-3 in.

long, 1-3-fld.j bracts

small; fls. pink or

red, marked with
blue and dark pur-

ple within. Chile.

L.B.C. 19: 1851.

B.M. 3344.

cc. Fls. large.

Carderi, 'Mast.
Lvs. 4-6 in. long,

.-3 in. broad, ob-

long, acute: umbel 1

ft. long, 6-9-rayed;
rays 1-4-fld.; bracts

large, leafy; peri-

anth-segms. 2 in.

long, outer pale

pink, spotted brown
near the top, inner

greenish white,
much spotted. F.

M. 1876: 239. G.C.
II. 5:793.

chontalensis,
Seem. Lvs. 6-8 in.

long, broadly lanceolate: umbel very large; rays 4-6-

fld.; fls. numerous, 2}4 i- long; outer segms. waxy,

wavy margined, rosy red or pink with brown spots,

inner ones thinner, pale greenish yellow, spotted. The

largest-fld. species; very effective when well grown.

Shuttleworthii, Mast. Lvs. 5-6 in. long, oblong,

acute, glabrous: umbel 1 ft. long, 5-10-rayed; rays

usually 3-fld.; perianth-segms, 2 in. long, outer reddish,
inner greenish yellow. Colombian Andes. G.C. II.

17:77, 85. The curious egg-shaped tubers termi-

nate unbranched roots, which spring from a rhizome

about 1 in. wide. Having no eyes or buds, they cannot
be used for propagating.

AA. Perianth-segms. not equal, the inner longer.

B. Umbel simple.

patacocensis, Herb. (B. conferta, Benth.). Sts. pur-

ple-tinted, pubescent: Ivs. 5-6 in. long, oblong-lanceo-

late, pubescent beneath: fls. 20-30; outer segms. IJ-^in.

long, bright red; inner ones 2}^ in. long, bright red,

yellow-keeled, with a few spots. Andes of Ecuador
and Colombia. G.C. II. 17:187. B.M. 6692. When
well grown, the umbel is very dense and many-fld.

Caldasiana, Herb. Lvs. thin, spreading, oblong,

acute, distinctly petioled, 3-6 in. long, glaucous, pubcr-
ulent beneath: umbel 6-30-fld.; bracts many, oblong-

lanceolate; pedicels 1-2 in. long, pilose; outer segms.
reddish brown, about 1 in. long, inner J^in. longer,

bright yellow. B.M. 5442 (as Alstranesia Cnldasii).

BB. Umbel compound.

vitellina, Mast. Lvs. 3-4 in. long, ovate-oblong: um-
bel about 12-rayed; perianth-segms. bright yellow,
outer \ l

/2 'n - l nf> inner 2 in. long; bracts large, leafy.
Peruvian Andes. G.C. II. 17:151.

B. Wercklei, Lemoine. Lvs. lanceolate, acuminate, bright green:
fls. about 12 in a terminal umbel, vermilion orange with orange-
yellow inside. Costa Rica.

j^ j "RngE t

BOMBAX (a Greek name for raw silk, alluding to the

cottony contents of the pods). Bombacacex. SILK
COTTON TREE. A genus of 50 species of tropical shrubs
and trees, with digitate 5-9-foliolate Ivs., 1-fld. axillary 593. Borassus flabellifer.

or clustered peduncles, and usually large white or

scarlet fls. Specimens are rarely seen in cult, in fine

glasshouses, and only 1 of the species appears to be in

the American trade. The bark of some species pro-

duces commercial fiber such as the Kapok fiber.

malabaricum, DC. (B. Ceiba, Burme.). Fig. 591.

Large deciduous tree, the branches in whorls, the trunk

592. Borage Borago officinalis. ( X M)

and branches spiny: Ivs. 5-7-foliolate, palmate, the Ifts.

entire, cuspidate: fls. 6-7 in. long, clustered near the

ends of the branches, red or scarlet, sometimes white:

fr. a 5-vaJved caps., silky. India. A very showy plant,

excellent for warmhouse, but tender. Intro, in U. S.

by Royal Palm Nurseiies in 1912. N. TAYIX>R.

BONESET: Eupalorium perfoliatvm.

BOOKS: Literature.

BORAGE (Borago officinalis,

Linn.). Fig. 592. Boraginacex. A
coarse annual plant grown for

culinary use in some parts of Eu.,
as in Germany. Used as a pot-
herb and sometimes with .salads.

Only the young Ivs. are palatable.

Mostly known in this country as

a bee-plant and for its handsome
blue or purplish racemed fls. It

is a hairy plant, l]^-2 ft. high,
with oval or oblong Ivs. Eu., N.
Afr. Eng. Bot. 1:36. Borago laxi-

flbra DC., is a small, decumbent

alpine, but of easy cult., offered in

the trade. It has alternate, ovate

Ivs., hairy throughout, and pretty,

long-peduncled, purple or violet

fls. Corsica. B.M. 1798. Little

known in Amer.

BORASSUS (an old name, of

no significance here). Palmacex,
tribe Bordssinse. Tall unarmed
palms, with ringed trunks.

Leaves large, palmately flabelli-

form; plicate sheath short; petiole

spiny; ligule short rigid: fls. small,

densely packed in pits on the cat-

kin-like branches of a spathe which
comes out between the Ivs.; sta-

mens 6.: fr. large, subglobose,
brown. Species 1. Trop. Afr. For

cult., see Latania. The seeds are
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very hard and do not germinate readily unless given
strong bottom heat and abundant moisture.

flabellifer, Linn. (B. flabellifdrmis, Murr. B, xthid-

pium, Mart.). MEELALLA, a native name for young
plants; called also PALMYRA PALM by the Hindoos. Fig.
593. St. 60-70 ft. high: Ivs. 8-10 ft. long, broader than

long; If-segms. bifid at the apex, lanceolate or sword-

shaped in outline. Widely cult. One of the most use-

ful palms of India. The frs. are very large. Many parts
of the plant are utilized by the natives as food and in

the arts. Wood black, very hard. This plant requires
rich soil and strong heat for its best development, and is

rather slow-growing under cult., especially while young.
N. TAYLOR.!

BORDER. In gardening practice, the term "border"
is employed to designate definite strip-planting on the

margins. The margin may be along the boundary of

a yard, park or other area; close about a residence or

other building; or a parallel of walks and drives. In all

these positions, the border becomes a part of the

artistic landscape plan. In some cases oorders are

designed separately as flower-garden or ornamental

features, as margins or boundaries of an avenue of sod

594. Border planting about a residence.

or of a formal walk. The border derives its value from
its relationship as well as from its intrinsic character.

It is a conception of boundaries and inclosures, and

consequently is part in a design of open centers and

good lawns. It develops mass effects rather than the

detached and spot effects of lawn beds and of single

planting; and it derives much of its pleasing result

from its length, distance and perspective. The border

may be permanent, comprised of hardy plants; or

it may be a bedding form of gardening, using tem-

porary subjects; or it may have a framework of hardy
material, with inter-planting of bulbs and annuals and

greenhouse plants. Borders are often designed to carry
and emphasize one idea, the idea of larkspurs or of

hollyhocks, for example; and in such cases the domi-
nance is secured by similarity, and repetition of one

plant-form. These borders, when well made, are most

effective; but they do not cover the entire season unless

expensive efforts are made to replant with other things
as soon as the desired effects are passed. Figs. 594-
596 show the placing of borders in recognized land-

scape plans ;
and Fig. 597 suggests how a mixed hardy

border works itself out. Fig. 598 shows the emphasis
of a single strong plant-form set against a border

rather than to be placed alone in the lawn without

background or support. L. H. B.

The hardy border.

The hardy border has assumed a new relation to orna-
mental planting within recent years in America. Once
only occasional, it now forms a dominant part of many
gardens previously given up almost entirely to the dis-

play of greenhouse plants or tender annuals. Properly
designed for a

specific purpose, it is capable of giving a
maximum of pleasure for a minimum of effort and

expense. Now that plants, especially American native

plants, are coming to be valued for their intrinsic beauty
and interest rather than for their rarity and cost, the

hardy border is a more personal and individual expres-
sion than some other forms of garden effort.

The informal hardy border is often the most charm-

ing, and nature has provided us with many roadside

or meadow-corner examples of exquisite beauty. Such
a border may change not only with the day but almost
from morning until afternoon during the luxuriant

June weeks. It may follow the chromatic balance of

the season from the brightness of spring hues through
the cooler tones of summer until the rich tints of the

autumn asters and goldenrods blend into the warmer
colors of the aftermath that remains to enhance the

effectiveness of the winter's snow in making the border
a continuous pleasure.

This informal planting can be

handled with individuality and changed to suit knowl-

edge, circumstance and surroundings without destroy-

ing its charm. The wild things that are picked up
let us hope without ever exterminating a plant colony

anywhere in a day's woodland ramble, belong in this

informal border. Often the border is built around or

with reference to some essential tree or larger shrub,
as a rugged old pine, or a picturesque clump of lilac,

or a mass of rhododendrons. It may combine shrubby,
herbaceous and bulbous plants to advantage.
The formal hardy border has been exemplified in

some notable New England gardens. It is usualjy
formed with masses of similar plants as a long strip
of delphiniums, a great body of aquilegias, serried rows
of phloxes, or lupines, and at times is effectively com-
bined with architectural adjuncts in the so-called

"Italian" style, or with evergreen trees of formal or

clipped outline. But the "barbered" formal border is

passing, and even in the best American example of a
formal hardy garden, made up of various borders, the

edging of the daintily informal evergreen pachysandra
gives a note of variation that is significant and pleasing.
The hollyhocks, foxgloves and similar treasures of all

gardens are indispensable in the formal border to carry
line and give contour and mass. In one notable example,
the background of a succession of fine hardy borders

is a clambering mass of Crimson Rambler roses hang-
ing over a great wall.

In the conventional hardy border, the shrubby plants
are used less freely than the herbaceous perennials, and
the bulbs still less freely, as yet. The shrubs, if selected

properly as to character, eventual height, color, time

of bloom and effect of foliage, may well form a frame-

work in which to set the higher colors of the composi-
tion supplied by the herbaceous plants the peonies,

iris, gaillardias, veronicas, and the like. Or it is prac-
ticable to build the border entirely without shrubs,

depending only on the masses and forms available in

the plants that die to the ground each winter. With
the increase in variety of herbaceous plants now com-

mercially available everywhere, a very delightful and
continuous succession of bloom may be had.

The bulbous plants of course as fully herbaceous

as any, but distinguished in trade parlance by their

"onions" instead of roots, and their different dormant
conditions should come to more importance in the

hardy border. They give colors, forms, fragrance and

effects unique to the class. The popular conception of

"bulbs" has centered around tulips and hyacinths, the

so-called "Dutch" bulbs, but the various narcissi, the
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scillas, snowdrops, anemones, and especially the lilies,

are more adapted to the permanent border than these.

The narcissus, for instance, in several largely grown
forms, adapts itself to both the informal and formal

border plantings. Combined with iris and lilies, and

using certain of the late-flowering tulips, effects as per-

manent as they are pleasing are now produced, and at

little expense. The fancier of rare things may indulge

'
,,_. .

'_. __. '-'.'si

595. Border inclosure of a city square.

himself according to his resources with the newer and
more unusual forms; there are narcissi in commerce at

$60 each and $5 is cheerfully paid for a gladiolus bulb.

While the nature of hardy garden flowers, with the
relief of varied green foliage, seems to make agreeable
a heterogeneous color-combination, yet more pleasing

pictures are painted in harmonizing or properly con-

trasting hues. The raw scarlet of the oriental poppy
or the kniphofia, for example, does not "go" or com-

pose agreeably with pink or magenta phlox. It is well

to keep tiger lilies and certain pink hibiscus colors from

fighting each other, as another example. Indeed, a
fascination of the hardy border is this opportunity to

select and combine hues that shall match and succeed
each other agreeably. A border is in mind that blended

insensibly from deep crimson at one end through white
to pink and white to yellow along to orange and scarlet

at the other end. There was no clash. It must be said,

however, that if the larger and more vividly colored
flowers are judiciously placed, the general mixture of

blooming plants in a border is wholly agreeable, even
as an oriental rug including many hues in small masses
is agreeable.

Fragrance, also, is a quality to plan for in hardy
borders, here a bit of bcrgamot in a half-shady corner;
there the stateliness and the sweetness of many lilies.

The funkia scents the evening air, and the wild rose is a>

fragrant in foliage as in flower. There is added delight
in the odorous quality of certain shrubs.
An interesting feature of the border is the seasonal

succession of its bloom. It may begin before spring
is more than an atmospheric hint, with its hepaticas,
certain violets, and the snowdrops and crocuses. After
that there need be no flowerless moment until a freeze

not a mere frost stops the glow of the chrysanthe-
mum and finishes the dainty display of the monkshood.
The garden may also continue to please through ex-

tended weeks by changing foliage and by bared twigs
of bright colors, as well as by glowing fruits that hang,
like the barberries, until the next spring signals retire-

ment.
A pleasing way of creating hardy borders is by the

segregation of genera and families. Iris will cover four

months with varied flowers of as varied heights. All

the columbines may cover many weeks in time of beauty.
A collection of viburnums makes a shrub border of

long showiness. Lilies are gorgeous, or dainty; they are

short or stately, and they include months of bloom-time
as a family. There is great delight in studying plant
families grouped in neighborly fashion.

The hardy border may endure full sun or deep shade,
with all variations between, if its citizens are selected

for their adaptability. Some plants of the border need

wet feet; others are best, like the moss pink, on a

dry and sterile sunny bank. It is this great range that

makes the good border so very good, for it reflects the

adaptability of nature for thousands of years.
The plants for a border are now legion. The nursery-

men in these days have considered the needs of the

planter, and there is little difficulty in securing what is

wanted. Certain tradesmen grow perennials in small

pots, available nearly all the growing season. But a

personal hardy border can be made with little aid from
the nurseryman. The man or woman who loves

them can transplant hardy plants with success at any
time of the year when the ground is not frozen deeply,
and such persons find plants in the wild that may be

separated without destroying colonies of a kind. There
is also the fascinating and inexpensive method of

growing the perennials from seed, resulting in more

knowledge gained through failures; and in enough suc-

cesses to furnish plenty of plants to the grower and his

friends. The hardy border of the personal sort is a

great educator in patience, perseverance and knowl-

edge of plant life. j. HORACE MCFAKLAND.

The making of the border.

Perennial herbaceous plants should form the major
part of the planting in most borders, as these are per-
manent and eliminate the necessity of replanting the

whole each year. Biennials, such as the Canterbury
bells and foxglove, for these are best treated as such,

~
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596. Border inclosing the back area of a city place, the central

area being planted for shade.
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hollyhocks and sweet williams are an essential that

should be provided for in a reserve garden, and moved
to the place in which they are desired to bloom as gaps
occur. Annuals are necessary, such as mignonette,

larkspur, candytuft, asters, stocks and other favorites

to help out the display during July and August, for

this is a period when perennials in bloom are scarce.

There should be a background of shrubs with a group or
individual dwarf shrub here and there to break up the

flatness, especially in winter and early spring.
It is a question whether spring-flowering bulbs are

admissible in this type of permanent border. It is

better to keep them in a place by themselves for the
reason that it is difficult to make changes when the

ground is planted with bulbs, and to lift these at
stated periods necessitates disturbing all the other

occupants. A group of Darwin tulips here and there is

much admired and in keeping, but a general planting
is better made elsewhere, as under trees and among
ferns.

A border being permanent, no effort should be

spared to prepare thoroughly in the beginning. Deep-
rooting plants, as 'peonies, hemerocallis, delphiniums
and columbines, require deep preparation of the soil

and liberal enrichment, double-digging or trenching
being essential. It is better, if possible, to prepare and
plant a portion at a time rather than to plant in a hurry
and go over it all again later. If the soil is heavy, add
sand and coal-ashes, so that it may be easier to work at
all times. If the soil is inclined to be wet, it must be
drained to take care of surplus water. A dry soil can
be improved by the addition of leaf-mold, and provision

597. A good mixed border, with many attractive plant forms.

must be made for watering in dry seasons. It is not

necessary to lay the pipes deep if there is a natural

pitch to the land, the water then being turned off late

in the year and the pipes drained for safety. Faucets
should be so placed that 50 feet of hose will water any
part that needs it; thus the outlets may be 100 feet

apart.
The grouping of plants in a mixed border is governed

by the width and extent of this border. In large, wide

spaces, ample groups of each plant are necessary to
secure the desired effect and to avoid "spottiness."
Large-growing permanent plants, as peonies, hullonias

heleniums, rudbeckias and even silphiums and late-

flowering asters should be planted at the back; in front

of these, the phlox in separate colors, or at most two
colors together that will harmonize, German iris in

masses of one or more colors, bleeding heart, campanu-
las, Veronica subsessilis, monarda, oriental poppy, col-

umbines, pyrethrums, perennial candytuft, and, in front

of these, the usual dwarf edging plants, as arabis.

alyssum, the Carpathian harebell, shooting-star, cry-

siinum, Tunica sarifraga, gown, Heuchera sin

and others. If the border is narrow, individual treat-

ment must be followed to secure a greater variety, and
it is always permissible to add the old favorite s\\

smelling plants and herbs, such as balm, thyme, li

verbena, southernwood, rosemary, rue, marjoram,
age and fennel, and some sweet geranium. All these

give interest when flowers are waning, and call up
associations helping to take the memory back to old

friendships.
A border of this kind will need the addition of annuals

to take the place of the earlier flowering plants that an

past. Seeds of mignonette may be sown in the phio
where they are to flower; snapdragons may be rai.srd ID

frames or hotbeds and set out among other plants that

are passing; the scarlet salvia may be put where its

color will not clash when in flower; gladiolus may be

set out in groups of one color; Hyacinthus^ candicans

looks well in fall when planted at the back; in fart, the

mixed border of today should contain every desirable

plant that has either

sentiment or blossoms

possibly both to

recommend it.

Lilies often do well

in partially shaded
situations in which
moisture is sure and
leaf - mold has been

added. They should

never be treated to

manure. They are best

seen when planted in

masses sufficient to

make a display in their

season. L. auratum
never lives long but is

good for a year or two;
L. speciosum is a better

lily to keep; the tiger

lily always remains
with us as do also L.

umbellatum, L. Han-

sonii, L. Thunbergi-
anum or L. elegans; and

great results are ex-

pected from the new
Chinese L. myriophyl-
liim andothers of recent

introduction. The
flower-stalks of lilies

should never be pulled

up in fall, but cut off

at the ground". It is

a protection to the

heart of the bulb to let the stem remain.

Perhaps the most important detail of the manage-

ment of the border is that of protection in winter,

border should be protected and nourished at the ai

time; this is possible when a quantity of well-<i

manure and leaf-mold is available for a top-dn

preferably after a little frost has penetrated the soil.

This can 'be lightly forked into the soil in spring, but a

spade should never be used except when making
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changes. The great charm of this form of gardening is,

after all, the necessity of change from year to year. It

must not in any sense be considered changeless. Some

plants will outgrow their allotted space and must be

nstrirti-d, biennials will die out and need replanting,
si line color scheme may be wrong and need alteration,

other really good things will need to be divided and

replanted, and in this way the interest is kept up by
the taking of notes through the season for reference at

598. The single specimen set against a border planting.

the planting-time; and this is best done after the fall

rains in September and early October before the soil

loses its warmth, root-action being rapid then, and the
roots soon become established before winter. There is

always enough to do in spring, and changes in the
borders left for that time are often made at the sacri-

fice of the display due in summer-time. Much miscon-

ception was the result of the term "perennial border."
The plants were not all permanent, and the display was
not continuous. Out of it has been evolved a much
more satisfactory thing in that it calls for endless study,
a greater variety containing all the good things, and the

possibility of change each season as fancy dictates.

In wide borders especially, it adds greatly to the
effect to plant some dwarf-growing shrubs near the

path, such as Lemoine's deutzia and philadelphus,
some specimens of the new choice lilacs (double and
single), Daphne Cneorum, the dwarf flowering crabs
like Malus Toringo and M. Ringo. These are all very
beautiful and stand close inspection. The shrubs may
be so arranged as to form bays for groups of plants,
cither for certain seasons or color effects, and if there is

a tendency to outgrow the situation, pruning judi-
ciously will help if done directly after the flowering
season is past, with no sacrifice of bloom, always taking
care to keep the individual shape of each shrub.
Shears must never be used on shrubs, but shorten-in
the longer shoots with a knife.

The Japanese iris, if used in the border, must be
planted near water so they can be frequently irrigated
in dry times or failure is sure to ensue. They are semi-

aquatic arid will take much nourishment also. The
German kinds require a warm sandy soil, and a dry
time in late summer suits them well. They are also
best transplanted in September before the heavy rains,
as root-action begins at this time and they become
reestablished before the winter sets in.

Borders need constant care in summer to keep them
trim and clean. All seed-stems and dead flowers should
be removed, tall-growing plants staked up with neat
Itakea, and, above all, plants grown in reserve to take
the place of such as are dying out after blooming. There

is no more interesting phase of gardening than this,

because it calls for care and study all the time, year by
year, and our failures of this season are with us to

profit by during the next. E. 0. ORPET.

BORECOLE: Kale.

BORETTA: Dabacia.

BORONIA (after Francis Borone, an Italian who
lost his life at Athens in the service of Dr. Sibthorp).
Rutacex. Greenhouse shrubs, interesting, and very
fragrant.

Boronia is a genus of Australian shrubs with numer-
ous fls., having a rue-like fragrance: Ivs. opposite, odd-

pinnate, or simple: fls. axillary and terminal, red, rarely
white or purplish, on the plan of 4, bearing a thick
entire disk: fr. 2-4 carpels, each 1- or 2-seeded. B.

megastigma and its allies, B. elatior and B. heterophylla,
are remarkable for their very large stigma (which is

4-lobed at the base), and their curious stamens, 4 of
which are small, yellow, pollen-bearing, and hidden
under the stigma, while the 4 large, conspicuous ones
are dark purple or black, and bear no pollen. About
60 species, in Australia.

The chief value of boronias is their delicious fragrance.
A small specimen will perfume a whole house for two
or three weeks. Boronias are cultivated like Cape heaths
in a cool greenhouse. After flowering they should be
cut back, in order to make compact, bushy specimens.
The leading shoots may be frequently pinched, to pre-
vent a straggling growth. As most of them are native
of barren sandy places, not bogs, good drainage is

necessary. "Sour" soil is very disastrous to them. The
English florists set their young plants in the open ground
during summer, being careful to shade them with lath
frames. Plants that have flowered two seasons are
thrown away and replaced by younger specimens.
They are propagated by cuttings from half-ripened
wood inserted in 4-inch pots, which are filled to within
an inch of the top with a compost of finely sifted loam,
peat and sand, over which is spread a layer of sharp
sand. After a thorough watering, they may be placed
under a bell-glass in a greenhouse in which the tem-
perature ranges from 45 to 50 F., and shaded from
bright sunshine. Seeds germinate readily in the same
temperature, and make good flowering plants in one
season. Seeds can be obtained from German or Austra-
lian dealers, large quantities being collected in the wild.
Boronias belong to a large class of hard-wooded Aus-
tralian plants that were popular along with the Cape
heaths in the early

part of the nineteenth

century. These were
largely replaced by
quicker-growing,
soft-wooded plants.
The renewed interest
in boronias is largely
due to the more re-

cently introduced
species, of which the
first three described
below are the best.

American florists

have lately grown
them somewhat for

Easter, especially B.

heterpphylla. Many
species are likely to
be introduced, as
these shrubs are very
brilliant in Australia,

blooming when very
young, and remain-

ing attractive for two
or three months. 599. Boronia megastigma. ( x \i>
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A. Sligmns large.
B. Lvs. less than 1 in. long; Ifts. in 1 or 2 pairs, plus an

odd one.

c. Fls. borne singly.

megastigma, Nees. Fig. 599. Height about 2 ft.:

Ivs. very sparse, %-%m. long, sessile, the upper with 1

pair, the lower with 2 pairs of Ifts. beside the end one;
Ifts. narrowly linear: fls maroon-purple outside, yel-
low within, borne less densely than in B. eiatior. At
times some fls. are chiefly brown, others chiefly pur-
ple. B.M. 6046. Var. aurea, Hort , has pale creamy
yellow fls.

cc. Fls. borne in whorls of 4 or 6.

heterophjlla, F. Muell. Height 5-6 ft. in Austra.:

Ivs. 1-1 J-^ in. long, sometimes simple, usually with 1

pair, rarely 2 pairs, of Ifts. : fls. bright scarlet, but usually

pictured as purplish crimson. Differs from B. elatior

and B. megastigma in its larger Ivs
,
fewer Ifts., more

brilliant fls. and longer filaments. Cult, only in its var.

brevipes, Hook, f., which differs merely in the shorter

peduncles. B.M. 6845. Gn 32:442. Of late years
it has been grown for Easter by florists to a consider-

able extent.

BB. Lvs. more than 1 in. long; Ifts. in 2-6 pairs, plus an
odd one.

elatior, Bartl. Height about 4 ft.: pubescence vari-

able: Ivs. close-set, 1-2 in. long, J^Mm. broad, petioled,
with Ifts. in 2-6 pairs; Ifts. broader and shorter-acumi-
nate than in B. megastigma: fls. dark red-brown, or rosy

red, or purple, sometimes showing groups of widely
different colors on the same branch, and borne so

densely as to hide one side of the branch. B.M. 6285.

Gn. 10:312. F.E. 9:491.

AA. Stigmas small.

pinnata, Smith. Lfts. in 2-4 pairs, very smooth,
acute: peduncles dichotomous, 5-7-fld.; stamens 8.

B.M. 1763. L.B.Q 5:473.

tetrandra, Labill. Lfts. in 4-5 pairs, obtuse, gla-

brous; branches pilose: pedicles short, 1-fld.: stamens 4.

B. denticutata, Smith. 2-6 ft.: Ivs. mucronate, denticulate: fls. in

peduncled corymbs, rose-purple. B. Frdseri, Hook. (B. anemoni-
folia, Paxt.). 1-3 ft.: Ivs. tnfid, the wedge-shaped segms. entire

or 2-3-toothed: fls. axillary, solitary, pink. New Holland. P.M.
9:123. B. jndchOla, Turcz. (B. Drummondii, Planch.). 2 ft.: Ivs.

pinnatifid: fls. rose-pink, freely produced in spring and summer.
Var. dlba. A white-fid, form is known. F. S. 9:881.

WILHELM MILLER.
N. TAYLOR.t

BORZICACTUS: Cereus.

BOSEA (after Kaspar Bose, German amateur of

plants, at Leipzig, about 1700). Amarantacex. Syn.,
Bosia. Woody plants, rarely cultivated for their orna-
mental crimson berries.

Upright shrub: Ivs. petioled, alternate, ovate to ovate-

lanceolate,
entire: fls. small, with 2-4 bracts at the base,

in terminal spikes or racemes; sepals and stamens 5;

petals wanting; ovary with 3 subulate stigmas: fr a
1-seeded berry. Three species in the Canary Isls.,

Cyprus and Himalayas. They can be cult, only in

warmer temperate regions. Prop, by seeds and proba-
bly by cuttings of young wood.

Amherstiana, Hook. (Rodetia Amherstiana, Moq.).
Glabrous shrub: Ivs. ovate, acute or acuminate, 3-6
in. long, narrowed at the base into a petiole }4-%m.
long: fls. perfect, greenish, }^in. across, sessile, with 2-
4 bracts at the base, in terminal panicles: berries glo-

bose, Min. across, crimson. W. Himalayas. Adv, as

Bohea Amherstiana. The closely related B. yervambra.
Linn., from the Canary Isls., is sometimes

cujt.
in Old

World botanic gardens; it differs chiefly in its short-

stalked, polygamous fls., with only 2 bracts at the base.

ALFRED REHDER.
BOSTON FERN: Nephrolejrit.

BOTANIC GARDEN, A collection of growing
plants, the primary purpose of which is the advance-
ment and diffusion of botanical knowledge.

This purpose may be accomplished in a number of

different ways, and by placing emphasis on different

departments of the science. Some gardens, for exam-
ple, are preeminently centers of systematic botany, or

taxonomy; others of plant physiology and morphology;
while in two or three cases, more than special empha-
sis is placed on botanical education, or formal instruc-

tion, as distinguished from, or in close connection with,
research. But whatever the method, or wherever the

emphasis, the aim is the advancement of botany as

distinguished from horticulture or agriculture. Some
of the ideas embodied in botanic gardens are dis-

played in Figs. 600-603.
All the scientific and educational work of a botanic

garden centers around the one important and essential

problem of maintaining a collection of living plants,
both native and exotic. The extent to which this may
be done depends largely on the local climate, and ex-

tremes are found in such gardens as Christiana, Nor-

way, where the glasshouse is of prime importance, and

Havana, Cuba, or Buitenzorg, Java, where the tropical
climate renders a conservatory superfluous. At Buiten-

zorg there are coolhouses instead of hothouses.

Many ancient

gardens were
little more than
olive orchards,
and one of the

earliest of these
of which there

is any authentic
record is the

temple garden of

Karnak. There
was recently
discovered at

Thebes the tomb
of Nekht, the

head gardener of

this place, who
is believed to

have designed it

during the reign
of Thotmes III,

about 1500 B. C.

While the
early gardens

were cultivated largely for economic rather than orna-

mental purposes, yet the Greeks, as may well be

expected, developed ornamental flower-gardens, and
thia idea, with so many others of Greek origin, was
borrowed by the Romans. Among the best known of

the Roman ornamental gardens were those of Lucullus,
and of Pliny the younger.
We learn from Pliny that during the first century of

the Christian era, Antonius Castor maintained in Rome
a garden of medicinal plants. Four hundred years pre-
vious to this however, or about 350 B. C., a botanic

garden was established in Athens by Aristotle. The
first director of this garden was Theophrastus, a pupil
of Aristotle, who fell heir to it on the death of the latter,

and was able to improve it by means of funds supplied

by a philanthropic citizen of Athens.
The gap between these more ancient gardens and

those of today is, however, a wide one, and the modern
botanic garden may be considered as more immediately
derived from the private gardens of the herbalists in the

sixteenth and seventeenth centuries. One of the best

known of these was the garden of John Gerarde, in Hoi-

born. The plants here grown were chiefly medicinal

herbs, and the study of these collections, together with

the attempts to describe the plants accurately, grad-

ually developed into modern systematic botany.

600. Entrance to botanic garden, Roseau,
Dominica, B. W. Indies.
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The organization of all modern botanic gardens is

very similar in broad outline. There is usually a

director, with a scientific staff, and a head gardener,
with assistants. Some gardens are purely scientific

institutions. Such were the early gardens of Michaux,
in Charleston, South Carolina, of Darlington, in Ches-

ter, Pennsylvania, of Bartram, in Philadelphia, and of

Hosack, in New York City, all long since extinct, and
the Cambridge (England) Physic Garden. A large

number of "botanical stations" and "acclimatization

gardens" in the various colonies of European coun-

tries, the Desert Botanical Laboratory of the Carnegie
Institution of Washington, at Tucson, Arizona, and
the Acclimatization Garden of the same Institution at

Carmel, California, all devoted entirely to scientific

research, are often classed as botanic gardens, although
not such in a strict sense of the term.

Many of the more purely scientific gardens are con-

nected with universities, or other institutions of learn-

ing, or closely affiliated with them. This, for example,
is true of the Hortus Botanicus at Amsterdam, where

versities of Bonn, Breslau, Gottingen, Halle, Munich,
Strassburg, and \Viirzburg, in Germany; of Athens,
in Greece; of Groningen, Leiden, and Utrecht, in Hol-

land; of Genoa and Modena, in Italy; of Kiev, Odessa,
and St. Petersburg, in Russia; of Basel, in Switzerland;
of Nikko and Tokyo, Japan; and in the United States,
those of the University of California (Berkeley), Har-
vard University (Cambridge, Massachusetts), Smith
College (Northampton, Massachusetts), Mt. Holyoke
College (South Hadley, Massachusetts), Michigan
Agricultural College (Lansing), the University of

Michigan (Ann Arbor), the University of Minnesota
(Minneapolis), the University of Pennsylvania (Phil-

adelphia), and Johns Hopkins University (Baltimore).
It is not uncommon in European countries to find

botanic gardens in connection with gymnasia (high

schools), and normal schools, but the only instance of

this kind in the United States, known to the writer, is

the botanic garden of the Michigan State Normal
School, at Ypsilanti. This garden, with an area of 3

acres, serves only the purpose of supplying study-

a^ "vV*-.
''

601. View in a botanic garden, showing related plants in groups.

were conducted the epoch-making experiments of De
Vries with the evening primrose, (Enothera Lamarckiana,
and other species, culminating in the elaboration of the
mutation theory, giving a new stimulus to studies in

experimental evolution and plant-breeding, and inci-

dentally illustrating how studies in pure botanical

science, made primarily for their own sake, and seem-

ing, at first thought, ever so academic or impractical,
may be of inestimable value to such applied sciences as
horticulture and agriculture.

Among other botanic gardens forming an integral
part of the organization of collegiate or university
departments of botany may be mentioned those of

Aberdeen, Dundee and St. Andrews universities in

Scotland; those of Birmingham, Cambridge and Oxford
universities, and of the Royal Agricultural College at
Cirencester (Gloucester), in England; that of Trinity
College (Dublin), in Ireland; those of the universities
at Budapest, Czernowitz, Krakau, Lemberg, Prag, and
Vienna, in Austria-Hungary; of Ghent and Liege, in

Belgium; of Copenhagen, in Denmark; of the Catholic

university, in Lille; and the medical college and the

veterinary college in Lyons, France; those of the uni-

material for the courses in botany, nature-study and
agriculture.

It will be seen at a glance that botanic gardens are
much more common in Europe than in the United
States, and especially under governmental auspices.
The National Botanic Garden, at Washington, p. C.,
has not been developed as a scientific institution to
the extent of several private or semi-private foun-
dations.

Other so-called botanic gardens are little more than
public pleasure parks. Golden Gate Park, the munici-

pal park of San Francisco, and primarily a pleasure

park, is administered with some regard to scientific

ideas, and is sometimes referred to as a botanical gar-
den. Here, also, for example, may be classed Prospect
Park, in Brooklyn, in which the labeling of the trees

gives a somewhat botanical aspect to the place. This

park
is said to contain more different species of trees,

both native and foreign, than can be found elsewhere in

America outside of a true botanic garden or arboretum.
A third type of garden combines the features of a

scientific institution for research and education with
those of a public park. Of this nature are the Kew
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Gardens, near Ixmdon, the Jardin des Plantes, Paris,
the Berlin Botanic Garden, at Dahlem, the New York
Botanical Garden, in Bronx Park, the Missouri Botani-
cal Garden, St. Louis, the Botanic Garden of the

Imperial University, at Tokyo, Japan, and the new
Brooklyn Botanic Garden.

It has already been implied above that the early
study of botany was closely connected with the use of

plants for medicine, gardens being largely, or even

exclusively, devoted to growing medicinal herbs. In
this connection it is interesting to note that while the

staple food, fodder, and fiber plants are grown as crops,

pharmacists and physicians have, with few exceptions,
such as the opium-poppy and the ginseng, always
depended upon wild plants. This practice of gathering
only wild herbs doubtless accounts in large part for the
well-known and, until recent date, quite general adul-
teration of drugs.
The total number of botanic gardens outside the

United States is approximately 325. In our own coun-

try there are about sixteen, eleven of which are college
and university gardens. The following foreign gardens
are referred to in the order of their establishment.

Foreign gardens.

1. Pisa, Italy, founded in 1543, by order of the
Grand Duke Cosmo de Medici I. The second director

of this garden was Csesalpino, after whom the legumi-
nous genus Csesalpinia, was named. This was one of

the earliest gardens devoted to the public study of

botany.
2. Museum d'Histroire Naturelle, Paris, founded in

1635 by Guy de la Brosse, physician to the king. Its

first name was Jardin Royal des Plantes Medicinales,
which was changed to the present name in 1790. The
gardens proper occupy 14 hectares out of a total of 23.

3. Chelsea Physic Garden, London. Established by
the Society of Apothecaries, in 1673, for the stated pur-
pose of furthering the teaching of botany, and of pro-
viding material and opportunity for botanical research.

The educational and scientific influence of this garden
can hardly be overestimated. It was founded by the

Society of Apothecaries of London, in 1606, and origi-

nally comprised the Grocers' Company, an ancient

guild. In 1617 a new charter was granted by James I,

and the Society of Apothecaries became separate from
the Grocers' Company. From the start the Society was
active in advancing botanical knowledge, and soon
after its incorporation, field trips, called "herbarizings,"
were held at irregular intervals, and to these irregular

trips a regular annual one was added about 1633. The
botanical interests and activities of the Society found
natural expression in 1673 in the establishment of the

Physic Garden. At first the ground was utilized not

only for growing specimens for scientific study, but also

for growing crops of medicinal plants sufficient to fur-

nish crude drugs for the commercial use of the Society.
However, when Sir Hans Sloan, in 1722, deeded to the

Society additional ground, adjacent to the original 4
acres of the garden, in the terms of the deed was a pro-
hibition of this practice, and the garden became from
thenceforth devoted to investigation and instruction.

The garden entered upon a new epoch with the

appointment, as "gardener," of Philip Miller, well
known as the author of the classic Dictionary of

Gardening." The title of "gardener" was subsequently
changed to "curator." In 1681 steps were taken toward
the development of a botanical library, which, by 1769,
contained about 300 bound and unbound books, deal-

ing chiefly with botany. In 1835 John Lindley was
appointed Director of the Garden.

It was in. connection with the Society's endeavor to

grow successfully plants that could be grown only with

difficulty or not at all in the smoky atmosphere of Lon-
don that the well-known "Wardian case" was devised,
by Nathaniel Bagshaw Ward, Fellow of the Royal

Society, and a friend and patron of the Physic Garden.
These "closely-glazed cases" were first described by
Ward in a letter to Sir William Hooker, dated 1834, and
published in the "Companion to the Botanical Maga-
zine," in May, 1836. It was also found possible, by
employing these cases, to ship living plants across the

tropics from the southern to the northern hemisphere
with the loss of scarcely a plant, whereas, under former
methods of shipment many more plants perished than
survived.

Among many important publications growing out of

the work of the Chelsea Physic Garden or produced by
members of its staff, may be mentioned Curtis's "Lin-
nseus's System of Botany," and his "Botanical Maga-
zine," and "Flora Londonensis;" Lindley's "Flora

Medica," and Lindley and Moore's "Treasury of Bot-

any;" Miller's "Gardeners' Dictionary," mentioned
above; and Hudson's "Flora Anglica." In 1902 a well-

appointed laboratory building was opened in the gar-
den. In this building are two small rooms which con-
tain the private library of Charles Darwin. The library

equipment is used by students of the Royal College of

Science, and the Professor of Botany of the college is

Scientific Advisor to the Committee of Management.
The garden is used freely and largely by teachers with

classes, and living material for class study is supplied
in quantity to the University of London, the Royal
College of Science, and other local schools.

4. Royal Botanic Gardens, Kew, London (1759).
The present gardens resulted from the fusion of two
royal estates, the Richmond Gardens and the original
Kew Gardens. Richmond Gardens, composing the west-
ern portion of modern Kew, were the grounds of the

royal residence of Edward I. The second half was the

private grounds of Kew House. Lord Capel, who, by
marriage, came into possession of Kew House in 1696,
was greatly interested in the cultivation of plants, ana
his collections formed the nucleus of the modern Kew
plantations. The property was leased to Frederick,
Prince of Wales, about 1730, and after his death, his

widow, Princess Augusta of Saxe Gotha engaged, in

1759, William Aiton, a former pupil at the Chelsea gar-

den, to establish a physic garden: its rank as a true

botanic garden may be considered to date from this

year. The union of Richmond and Kew was effected

in 1802.

Under Aiton was inaugurated the plan of sending out

expeditions for botanical exploration in foreign coun-

tries, a practice which has greatly enriched the her-

barium and living collections, and which has been car-

ried out on a large scale and with similar results in

America by the New York Botanical Garden. Perre'des

states that the specimen on which L'H6ritier founded
the genus Eucalyptus was collected on one of these

expeditions to the Cape in 1772. In 1789 Aiton pub-
lished his now classic "Hortus Kewensis." He was suc-

ceeded in the directorship by his son William T. Aiton,
and the latter, in 1841, by Sir William J. Hooker,
although Aiton retained directorship of the pleasure-

grounds until 1845.

Hooker's aims were to make Kew so attractive as to

create in the general public an interest in plants, to

advance pure and applied botany, and to train col-

lectors and gardeners. The area of the garden has

increased from 15 acres, when Sir William Hooker
became director, to about 95 acres at the present time.

The former pleasure-grounds are now developed and
known as the Arboretum. In 1875, on the retire-

ment of Sir J. D. Hooker, who succeeded his father in

1865, Sir William Turner Thistle-Dyer was appointed
director. The present director is Lieut.-Col. Sir David

Prain,
In scientific matters the power of the Director of

Kew is absolute, but in matters of administration, he

is under the governmental Board of Agriculture. The

library consists of about 20,000 volumes, over one-half
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of which arc set apart, primarily in the office of the

Keeper of the museums.
Kew has throughout exerted a profound influence on

the development of botanical science, and by the train-

ing of gardeners, and in numerous other ways, has for-

warded and really made possible the development and
work of the numerous colonial gardens and botanic

stations. The latter are in reality experiment stations,

and while administered by the colonial office, depend
upon Kew for scientific advice and for much economic

plant material. Consult Arboretum.

5. Royal Botanic Society's Gardens (1740). Special
mention should be made of the Royal Botanic Society's

Gardens at Regent's Park, London, since so much
attention has been given there to the various aspects
of horticulture. Prior to being taken over by the Royal
Botanic Society, about 1840, the area of the garden was

occupied by a nursery. Originally flat and circular in

outline, it has been given, by artificial treatment, a

diversified topography, and the plantations include an

A practical gardening school was established in 1897,
and in 1902 a laboratory building was erected for the use
of the school. A portion of the grounds is also set aside
for this school, and the head of the gardening staff is the
chief instructor in the gardening school. Occasional
exhibitions are given to illustrate the nature-study work
of local schools.

The work of the garden in supplying study-material
for schools is unusually extensive, from 50,000 to 60,000
specimens of living plants being supplied annually to
students. Several hundred students tickets are issued
each year by teachers in various schools. These tickets

admit the bearer daily until three o'clock, after which
hour the garden is closed to all except Fellows and
other visitors. . .

The grounds are leased from the Crown, and the

money for this and other purposes is derived entirely
from private subscriptions by Fellows of the Royal
Botanic Society. On this account provision is made to

provide attractions for those not primarily or entirely

602. Plan of a small botanic garden. Smith College, Northampton, Mass. Early plan.

American garden (which is said to be now restricted to

a'planting of rhododendrons) ,
an herbaceous garden, and

an economic garden. Much attention is given to the

growing of medicinal plants. An arboretum was started,
but eventually abandoned on account of the small area.
The arrangement of plants in the herbaceous garden

is that devised by Marnpck, the first curator, and the
one who planned the entire garden. Each of the differ-

ent-shaped beds is devoted to one family of plants, so
that the relative size of the families is seen at a glance,
and beds of nearly related families are grouped together.
The economic division comprises trees and shrubs, but
the economic herbaceous plants are included in the

general herbaceous garden. This is the most exten-
sive exhibit of economic plants grown in London, and
it is said that the first banana ever tasted by the late

Queen Victoria came from a plant in this garden.
The main part of the conservatory, built in 1845,

was the first large plant-house of glass and iron to be
erected in England. The system of heating is that of
hot water, and the pipes are underground, but this

arrangement has not proved to be economical.

34

interested in botany. The attractions include a tennis-

court, croquet-ground, flower-shows, garden fStes, and
a club-house.
There is a set of meteorological instruments in the

garden, and records of barometer, wet- and dry-bulb
thermometers, temperature of the soil at depths of 1

foot and 4 feet, maximum temperatures in sun and
shade, minimum temperatures in shade and "on grass/'
precipitation, wind direction (but not velocity), dura-
tion of sunshine, and general remarks are published in
the Botanical Journal of the Society. This journal,
issued quarterly, is now (1912) in its second volume.

6. Buitenzorg (1817). The botanic garden at Buiten-
zorg is known officially as 's Lands Plantentuin
(Botanic Garden of the State). Its Latin name, ''Hor-
tus Bogorensis," is derived from Bogor, the native
name of Buitenzorg. The garden is a division of the

governmental Department of Agriculture of the Dutch
East Indies, and has been described as the most beau-
tiful botanic garden in the world. It was established
in 1817 by Reinwardt, and is located 36 miles from
Batavia. This location was fortunate for climatic rea-
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sons, for while on the Java east coast there is a

drought season of three to four months, there is no

drought season at Buitenzorg. The total annual

precipitation is between 180 and 200 inches, or approxi-
mately five times that of New York State. The inces-

sant rains are accompanied by a general lowering of

the temperature, and this makes possible the cultiva-

tion of plants from the higher altitudes. The altitude

of Buitenzorg is 900 feet. There are in reality three

gardens: First, the botanic garden proper, in the center
of the city, with an area of 89 acres. Each division of

this garden has a blanket label, giving a list of the

genera it. contains, and each species is represented by
two specimens, one of which bears a label, giving the
scientific name, the common name, if there is one, and
usually the economic products of the plant. The climb-

ing plants are arranged systematically in a group by
themselves. The vast majority of plants are arbores-

cent, and there are about 10,000 species cultivated.

The garden is open day and night. The second division

is the agricultural garden, about a league from the
center of Buitenzorg, and having 173 acres. Only
plants of economic importance, including medicinal

plants, are grown here. The third division or garden is

some distance from Buitenzorg, on the slopes of the
volcano of Gede. Its area is 74 acres, and its altitude

is 5,000 feet, thus making possible the cultivation of

plants that cannot be grown in the other two gardens.
There is a museum building in connection with the

garden prooer at Buitenzorg.

"The Annals," the well-known publication, vs

founded by the third director, Scheffer.

American gardens.

1. Bartram's Garden (1728). The first botanic gar-
den in America was that of John Bartram, established
in 1728, and still existing, although in a greatly modified
form. At about the same date (1725), Robert Prince,
one of the early settlers on Long Island, began to raise

a variety of trees for the purpose of ornamenting his

own grounds, and this activity soon developed into a

nursery, ultimately well known, not only in America,
but throughout Europe. Such a venture was favored

by a growing interest in ornamental and edible plants

resulting from the importation of various French
fruits by the Huguenots, who settled at New Rochelle,
New York, and along the north shore of Long Island.

This nursery continued under the supervision of the
same family for five generations (130 years). For a
number of years the proprietors confined their atten-

tion to fruit trees. The institution was visited by
President Washington, and on August 29, 1796, after

the battle of Long Island, the British General Howe
placed a guard around the garden to protect the trees

and plants until all danger was passed. In many old

English gardens today are numerous native American

plants derived from the Prince nurseries. In 1793 the

nursery was christened the Linnsean Botanic Gar-

den, and a catalogue of plants here grown passed
through more than twenty editions. The mahonias,

603. Entrance to a botanic garden (or arboretum), showing the utilization of natural features and woods as well as planted specimens.

Under the directorship of M. Treub, the garden
became a mecca for investigators from all over the
world. One large laboratory is reserved entirely for

the use of visiting botanists. In the herbarium the
sheets are not kept in folios as ordinarily, but in tin

boxes, a necessary protection against insects and exces-
sive moisture. There is a library of several thousand
volumes. The director distributes annually, under the

authority of the government, and free of charge, seeds
and plants of useful vegetables.

described in some of the earlier manuals as "from Ore-

gon," are said to have been first grown in the Linnzeun

garden, being one of the many novelties received from

the Lewis and Clark expedition. One of the plant-

houses was devoted to camel lias, one to azaleas, one

to oranges and lemons, one to African and Asiatic

plants, and two to miscellaneous collections. The pro-

prietors were ever alert for novelties, and at the time of

the potato famine in Ireland, Prince paid $600 for Ni
than a pint of bulbs of Di.oscorea Batatas, for the pur-
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pose of testing them as a possible substitute for the

Irish potato. At one time there were over 100 varieties

of strawberries under cultivation here, including the

once famous Isabella, which originated as a chance

seedling or mutant in the garden of Isabella Graham,
in Brooklyn. While not a botanic garden in the modern
or scientific sense, the Linnccan garden exerted such

a profound influence on American horticulture and

arboriculture that it should not be entirely passed over

in this place.
2. Evans's Garden (1828). The garden of John

Evans is located along Ithan Creek, near Philadelphia,
within walking distance from Rosemont Station, on
the Pennsylvania Railroad. It was established about

1828, and was one of the fruits of Bartram's garden.
Evans frequently visited the Bartram garden and other

gardens in Philadelphia and vicinity, and became

greatly interested in plants. His father was a miller,

and the vicinity of the mill, with the creek and mill-

pond, and the diversified land adjacent, afforded a

wide range of habitat conditions. Evans corresponded
with Sir William Hooker and exchanged seeds with him,
as well as with the son, Sir Joseph Hooker, including
material collected by the latter in the Himalayas. He
also had a correspondent in Germany. In Evans's

garden the plants were arranged almost entirely on an

ecological basis, in "the order of nature," and in this

respect it differed materially from most other gardens
before or since. Mr. Evans was his own director, cura-

tor, and head gardener, doing most of the manual labor

in the garden himself. It is of interest to note here that

ho used sawdust from his father's mill to kill the weeds
around the cultivated plants, and this, on decaying,
made a rich fertilizer, which was spaded under. The
garden is said to have been, in its prime, practically
unrivaled in shrubs and trees, and to have had few

equals in the richness of its herbaceous material. Many
of the trees and shrubs were labeled with lead labels,
but no catalogue of the collections was ever published.

3. The Missouri Botanical Garden (1859). The
Missouri Botanical Garden, at St. Louis, was estab-

lished by a gift of money and land from Henry Shaw.
It is popularly known in St. Louis as "Shaw's Gardens."
On November 6, 1885, Mr. Shaw established the

Henry Shaw School of Botany as a department of

Washington University, at St. Louis, and the garden
and school became closely affiliated. The professor or
one of the professors in the school shall be director
or director's assistant, or both. The grounds were

formerly closed to the public on Sundays, except the
first Sunday of June and September, but since 1912 they
have been open every Sunday afternoon from April
to December. Each year there is preached in a local

church a sermon on "the wisdom and goodness of God
as shown in the growth of flowers, fruits, and other

products of the vegetable kingdom." The first director

of this garden was William Trelease, who resigned
in 1912, and was succeeded by George T. Moore.
The grounds comprise about 45 acres, the herbarium
about 800,000 sheets, and the library about 50,000
books and pamphlets. One of the features of the gar-
den is a vegetable-garden, which gives pupils practice
in the growing of vegetables, and, by means of a forcing
house, this work is continued throughout the year. The
best-known publication is the Annual Report. "The
Missouri Botanical Garden Bulletin," established in

January, 1913, will hereafter contain the annual

reports of the officers of the board and the director,
while the. volume hitherto known as the "Annual
Report" will in the future be devoted exclusively to
the results of scientific research carried on at the

gardens.
4. Elgin Botanic Garden (1801). The first botanic

garden in New York City was located on Murray
Hill, about 1656, and was the precursor of the

Elgin Botanic Garden, established in 1801, by David

Hosack, on 20 acres of ground, located at what is now
the northwest corner of Fifth Avenue and 47th Street.

This garden was transferred to New York State in

1810, and became known as The Botanic Garden of the

State of New York. It was later transferred to Co-
lumbia University, but finally abandoned for lack of

funds. In the spring of 1913 the area was sold by the

university for $3,000,000.
5. New York Botanical Garden (1894). The present

New York Botanical Garden, established in 1894, is

located at Bronx Park, in the Borough of the Bronx,
New York City. It comprises an area of approximately
250 acres, and besides two extensive ranges of plant-

houses, a range of six propagating-houses and the plan-

tations, includes the largest purely botanical museum
in the country, if not in the world. On the third floor

of the museum building are located the herbarium,

library and laboratories. The grounds, conservatories,

and museum are open daily without charge. The
present Director-in-Chief, N. L. Britton, is also Pro-

fessor of Botany in Columbia University, and has

served since the foundation of the institution. Under
the auspices of this garden, the director and mem-
bers of the staff have conducted a systematic .explora-
tion of continental and insular America, the results of

which are being embodied in the "North American

Flora," the most extensive botanical work ever under-
taken in America, appearing at intervals in fascicles or

parts. The herbarium, composed of the herbariums of

Columbia University, the Torrey Botanical Club, and
that of the garden proper, contains over 1,500,000

specimens, and the library has over 40,000 volumes
and pamphlets. The scientific policy of the institution

is directed by a Board of Scientific Directors, and the
financial administration by the Board of Managers of

the Trustees. The scientific staff comprises (1912),
besides the director-in-chief, an assistant director, a
head curator, four curators, two assistant curators,

head gardener, director of the laboratories, bibliogra-

pher, librarian, and other officers. Free public lectures

on botanical and closely related subjects are given on
successive Saturday afternoons, and the following pub-
lications are issued: "Journal" (monthly), "Mycolo-
gia" (bi-monthly), "Bulletin" (irregularly, and contain-

ing the Annual Report), "North American Flora,"

Memoirs, and Contributions. The Garden is supported
by municipal and by private funds.

6. Brooklyn Botanic Garden. The Brooklyn Botanic

Garden, established in 1910, is a department of The
Brooklyn Institute of Arts and Sciences, and an out-

growth of the work of the Department of Botany of the
Institute. It was the wish of the founders to develop an
institution that, in connection with research, would

place more than usual emphasis upon formal instruc-

tion in botany. It is also the intention to emphasize
chiefly departments of botany other than taxonomy,
such as plant physiology and ecology, morphology, and
pathology, experimental evolution, and plant-breeding.
The first and present director is C. Stuart Gager.
The new laboratory and instruction building, in process
of erection (1912), will contain offices of administration,
several large laboratories, a small herbarium room, a

library, physiological and photographic darkrooms,
and twelve private research rooms. A range of plant-
houses is also under construction. The grounds com-
prise about 43 acres, located in the heart of the borough
of Brooklyn. Through the center runs an artificial

brook, with swamp. The plantations are classified un-
der ten heads, as follows: (1) Systematic Section, com-
prising hardy herbaceous plants, chiefly perennials,
not native within 100 miles of the Garden, and arranged
in beds according to their natural affinities. (2) Local
Flora Section (Native Wild-flower Garden), containing
herbaceous and woody plants growing without cultiva-
tion within a radius of 100 miles of the Garden (the

Torrey Botanical Club Range). The strictly native
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sorts are designated by labels of different color from
those of introduced species. (3) Morphological Sec-

tion, with divisions of (a) External Anatomy and (6)

Comparative Morphology. (4) Ecological Section,

adjacent to and including the swamp section of the
brook and extending back to include a dry knoll. Here
is illustrated the adjustment of plants to environmental
influences. (5) Evolution Section, illustrating such

subjects as variation, inheritance, artificial and natural

selection (including the origin of horticultural forms),

struggle for existence, and survival of the fittest. (6)

Economic Section with divisions of (a) Foods and Con-
diments, (6) Medicinal and Poisonous Plants, and (c)

Fiber Plants. (7) Weed Section, to show the botanical

characteristics of weeds, as bearing on their economic

significance. (8) Formal Garden Section, in front of

the laboratory building and greenhouses, and serving to

illustrate the uses of plants, chiefly horticultural, for

purely ornamental purposes. (9) Arboretum, a col-

lection of trees, chiefly
native. (10) Fruticetum, a col-

lection of shrubs, both native and exotic. The arbore-
tum and fruticetum features are developed in close

connection with the other sections, and in the syste-
matic garden the aim has been to group the shrubs and
trees as near as practicable to the herbaceous material
with which they are most closely related. The willows

and alders are grown along the brook.
The Garden issues an administrative quarterly, "The

Brooklyn Botanic Garden Record" (the April number of

which contains the Annual Report), Contributions,
and Guides. A series of Memoirs and of Educational
Leaflets is also projected. Admission to the grounds is

free daily, including Sundays and holidays, from 8 A.M.

until sunset. The Garden is supported by annual munic-

ipal appropriations, by the income from an endowment,
amounting at present to over $50,000, and by gifts.

Suggestions from the foregoing.

As may be inferred from what has preceded, the his-

tory of botanical gardens has shown a steady progress-
ive development from collections of medicinal herbs,

gathered and studied with reference to their economic

uses, to institutions endeavoring to maintain collections

of all kinds of plants, both herbaceous and woody,
some ornamental and useful, but perhaps most of them
collected and studied for their own sake, from the stand-

point of pure science, with an endeavor to understand
the nature as well as the uses of plants. The Chelsea
Garden affords a concrete illustration of this, for while

the collections here were at first almost entirely confined

to medicinal plants, these now form only a compara-
tively small portion of the collections. In this way, and
in this way only, may botanical science be most rapidly
and most surely advanced, to the advantage not only
of pure science itself, but of horticulture, agriculture,

forestry, pharmacology, and all phases of applied
botanical science.

It was one of the marks of greatness and of sound

judgment of Sir William Hooker, that he aimed defi-

nitely to make Kew Gardens not only a scientific insti-

tution of the first rank, but to make them beautiful,
attractive to the general public. This latter aim has
been too often neglected or minimized, on the theory
that a botanic garden is a scientific institution, and
should, therefore, be developed with little regard for

the non-scientific public. This is an unfortunate and
unfair attitude, unfair to the general public, espe-
cially in those gardens which are supported in part
by public money, and unfortunate for botanical science

because it not only neglects a very important aspect of

botany applied botany, but loses the opportunity of

enlisting the intelligent sympathy of the community
with botanical endeavor. Many persons who might
otherwise remain quite indifferent to botanical work in

general, or even to the work of a given garden in

particular, may, through being attracted primarily by

!

the beauty of the collections and grounds, be led to give
generous support to such work, or even to discover that
their own main interest is botany, and ultimately to
advance the science by their own studies.

It is unfortunate that the United States government
has no national garden to do for our own country what
Kew has done for England. The climate and location
of Washington combine to make the capital city an
admirable place for the development of a botanic gar-

den, and two or three branch gardens could be estab-
lished to advantage in parts of the country, giving
wide diversity of climatic conditions, such as one of

the extreme southern states, the great American desert,
and one of the most northern states.

With only very little additional expense, many city

parks could be made more interesting and instructive,
and none the less beautiful and attractive, by giving
potions of them more the character of a botanic gar-

den, at least by suitably labeling the trees and shrubs
and growing them with some regard to botanical
affinities.

With the exception of the Missouri Botanical Gar-

den, there is nowhere offered in the United States a

thorough course of study for the purpose of training

gardeners to take charge of botanic gardens. The
training received in a few months' experience with
a commercial florist or seedsman is not sufficient, nor
do horticultural courses in our agricultural colleges
answer the purpose. Botanic gardens need for garden-
ers, and especially for head-gardeners, men
whose training has included not only in-

struction in the care and management of

greenhouses, and in plant-propagation and
cultivation, but also a thorough laboratory
course in the elementary principles of

botany, a course in systematic botany,
including the collection and identification

of a minimum number of wild plants, an

elementary course in plant pathology, with

emphasis on methods of treatment, a
course in the physics and biology of soils,

and also in such specialized work as acces-

sioning and labeling. The general educa-
tion of men for these positions ought also

to be such as to enable
them to express them-
selves well in writing,
and to give courses of

instruction to others in

the various practical

phases of their work,
such as greenhouse
economy, plant - pro-

pagation, and the care
of herbaceous and
woody plants out-of-

doors. The recent suc-
cess of a number of popular books
on gardening indicates a rather

widespread demand for such infor-

mation on the part of amateurs
and people of comparative leisure,
as well as others. It is much
better to get this information in

connection with the actual opera-
tions of a scientifically adminis-
tered botanic garden, rather than

by the wholly inadequate method
of reading a book on the subject.

C. STUART GAGEB.

BOTANY. The science that
treats of plants; plant-knowledge.
In its widest sense, and properly,
it includes much that, by common 604. Botrychium
consent, is usually included in obliquum.
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horticulture, as amelioration of plants by domestica-

tion, hybridizing, and the like. Horticulture is a part
of the large conception of botany, so far as its scien-

tific aspects are concerned.

BOTRYCHIUM (Greek, in allusion to the grape-like

sporangia). Ophioglossacese. A genus of mostly tem-

perate plants allied to ferns, with fleshy roots, short

underground sts., each of which bears a single free-

veined If., consisting of a short petiole, a usually tri-

angular, divided blade, and a single erect panicle bear-

ing the fleshy sporangia.
These plants may be grown in the hardy border, or

against a building on the shady side. They require no

special treatment. They are little cultivated, but are
of interest to the collector or fancier.

A. Petiole as long as the fertile portion.

virginianum, Swart z. MOONWORT. Six in. to 2 ft.

high, with a broad, triangular blade, with 3 main tri-

quadii-pinnatifid divisions: fertile portion long-stalked.
E. I

7
. S. The only species large enough to make a

display.

AA. Petiole much shorter than fertile portion.

obliquum, Muhl. Fig. 604. Plant, 6-15 in. high, with
a ternate blade 2-6 in. wide: segms. obliquely ovate or

oblong, Ji-?4 in. long: fertile part long-stalked. (B.
tirniiluin, Authors, not Swartz, which latter is a dif-

ferent Japanese species.) E. U. S.

dissectum, Spreng. Plant, 6-18 in. high, with a ter-

nate, finely dissected blade, 3-8 in. wide, the ultimate
divisions roin. or less wide. E. U. S. Evergreen; deli-

cate and graceful. Grows in woods and meadows.
R. C. BENEDICT.

BOTTLE-BRUSH: Metrnsideros; also Callistemon and Mela-
lutca.

BOTTOM HEAT. Soil temperature that is higher
than that of the superincumbent air. Most tender

plants require to have the roots warmer than the tops,
particularly when grown under glass.

BOUGAINVILLEA (De Bougainville, 1729-1811, a
French navigator). Xyctaginacese. South American
shrubs, often climbers, with very gaudy large bracts,
grown under glass, and as arbor plants South.

Loaves alternate, petioled, entire: fls. small and incon-

spicuous, tubular, the margin 5-6-lobed; stamens, 7-8,
on unequal capillary filaments; ovary stipitate. The
email and inconspicuous fls. are inclosed with large and
showy magenta-purple or red bracts that constitute
the decorative value of the plants. Two more or less
M-indent species are chiefly known in cult. Less than a
dozen recognized species.
The bougainvilleas have been much grown of late as

pot-plants. The young stock (started from cuttings)
may be grown in the field and be lifted in early autumn ;

this will produce plants for spring bloom but not for

early flowering. For earlier bloom, the plants may be
carried through the summer in pots. Half-ripened or
old wood, in 6- to 12-inch lengths, may be used for

cuttings in April to June. The subsequent culture is

simple. For glasshouse work the plants may be kept
cut back and the branches trained. In California,
Florida, and other southern regions, bougainvilleas are
plentifully used as porch-covers, where they make a
most brilliant show. Not hardy.

The cultural requirements of the bougainvilleas are of
the easiest. They thrive in almost any kind of soil and
should be grown in full sunshine. B. glabra and its

varieties are the best for ordinary purposes, as they
bloom when small, and thrive readily in a cool green-
house or in the open where free from frost. H. K/ifctn-
liilia and its var. luttrilia require more tropical condi-
tions and reach large dimensions. All are readily prop-
agated, and will root in a few weeks from cuttings of

the young shoots a few inches in length and placed in

sandy soil in bottom heat and moisture at a temperature
of 65 or 70 F. B. glabra and its varieties make most
excellent pot-plants, either as large or small specimens.
They are also valuable for summer bedding. All the
kinds make very desirable subjects for clothing ver-

andas, arches and pergolas or for planting at the base

605. Bougainvillea glabra. ( X ! 2)

of trees (where the climate is suitable for outdoor cul-

ture), which they will rapidly clothe in a mass of most
beautiful and highly colored flower-bracts. Another
and most effective purpose to which these plants can
be put is that of hedge or fence plants in tropical and
subtropical countries. They stand drought exceed-

ingly well and may be pruned with impunity. (C. P.

Raffill.)

glabra, Choisy. Fig. 605. Grows 10 and more ft. high
and wide, when planted in the ground and allowed to have
its way; glabrous: Ivs. ovate and acuminate, glabrous
and bright green: bracts cordate-ovate, bright rosy red,
distinctly veined. Brazil. G.C. III. 23:168; 30:
265. Gn. 54, p. 257; 64, p. 353. R.H. 1889:276. A.G.
16:15. A.F. 11:1371. F.E. 10:106 Free-flowering and
handsome; often grown in pots and kept dwarf. Var.
Sanderiana, Hort. Very floriferous, blooming even in

very small pots. Gn. 45:418. A.F. 10:307; 11:977;
12:1185. Gng. 4:281; 5:345. G. 27:457. A very
worthy plant both for pot culture or as a shrub or
climber. Often blooms when 1 ft. high, but reaches a
height of 10-20 ft. Var. Cypheri, Hort, A much
larger and finer plant than the type; the large and
bright-colored deep rose bracts are freely produced in

long plumose clusters on all the principal growths, and
are more highly colored than those of the var. San-
deriana. It may be treated the same as var. Sanderiana
as to cult. It is an acquisition as a decorative plant.
Var. variegftta, Hort. Lvs. prettily variegated with
creamy white; useful as a neat and quick-growing
foliage plant for summer bedding.

spectabilis, Willd. (B. specidsa, Lindl. B. splendens,
Hort.). Taller and stricter, with larger and thicker Ivs.,

hairy: fls. in large panicles; bracts larger, deep rose-

color, but varying to purple and greenish. Brazil. B.M.
4810,4811. P.M. 12:51. I.H. 42:30 An immense and
strong-growing climber, rising by means of numerous
stout hooked spines Variable; known also as B.
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ilicitsis, B. bracteah and B. perumana. Var. later-

itia, Lem. (B. lateritia, Hort.), has brick-red bracts. I.H.

13:466. More showy than the last when in full bloom;
perhaps distinct; said to be more difficult to start from

cuttings than the type, at least without bottom heat.

B. auranllam. Hort.=B. Lindleyana.
B. formdsa. Bull. Semi-scandent, free-

flowering: purplish mauve: under com-
paratively cool treatment said to be well

adapted for decoration of warm green-
houses and conservatories. Brazil. B.

Lindley&na. Hort. Hairy, climbing, with
strong curved spinea: Ivs. obovate-
rounded. acute, slightly undulate, very
hirsute: bracts ellip-

tic, short - acumi- ^ '^"*\ ./'*'
l

nate, cinnabar- f V"> / \ ),- .,

color. B. refulgms, f >..i' Y }-'-. i \

Bull. Lvs. pubes- ^. >-'. < Jrfa-*''"
cent: racemes long <-jJii*3K ,jS<?^Si*

v - '

:IT.(! drooping, and
bracts purple.
Brazil. Apparently
a less valuable and
.shy-flowering form
of B. spectabilis.

L. H. B.

606, 607. Flower theme (at the left) and
foliage theme (at the right). In Figs. 606-
616, the outline circles represent flower

masses, and the black circles foliage masses.

BOUQUETS. The aim in flower-arrangement is

beauty: (1) A display of the natural beauty of the

plant, or (2) the creation of a beautiful group of floral

material.

C'i (1) Plant beauty combines two chief ele-

,'-)*
ments: color and form. In such plants as

;,*O the pansy, the peony, and the full-blown
<l

-1/,- x rose, color is the dominant element. In
*JlA ) such plants as the calla, the Easter lily,

and many of the orchids, form is the domi-
nant element. In some flowers, as rosebuds,
nasturtiums, and chrysanthemums, the two
elements are so nearly balanced that either

one may be selected for special display.
In any case, one element, color or form,
should predominate in the arrangement.
Plate XVIII shows at a, the yellow-centered
daisy massed to emphasize its beauty of

color; 6 shows the same flower arranged to

display its beauty of form. A single clump
of the plant has been transplanted to a
bowl, that its wayward natural growth in

the midst of the grasses may be enjoyed.
In some cases the flowers may be the

theme. The arrangement then becomes
similar to Fig. 606. (In all the figures the
dotted circles indicate flower masses, and
the solid black circles, leaf masses.) In
others the foliage may be worthy to become
the theme, or may be used as a foil to

bring out more clearly the exquisite grace
or hue of a few flowers. In such a case

Fig. 607 represents the type of arrange-
ment. Foliage and flowers should never vie
with one another for first

place.
Color flowers may be massed. The bigger the bunch

of peonies, the more impressive and splendid is the color.
Form flowers should not be massed. A single stalk of
Easter lilies is enough. When massed, the marvelously
graceful lines of leaves and flowers are lost.

L '^._l-.^.^r

60S. Har-
mony in vase
and bouquet.

610, 611. Simple and reversed curves.

609. Harmony in vase and bouquet.

Receptacles should always be less attractive than
that which they hold. Brilliant colored
with gilding, cut glass, vases decorated with p
or with flowers modeled in high relief or rcprcs-

color, are all to be avoided. They are too ol.

They force the flowers to take second place. ];

cles of clear glass which take on (he color of tin

put into them, of dull soft colors, of unpolished
are likely to be most serviceable in displaying

"

natural beauties of

flowers.

The receptacle
should be of the

shape best adapted , :;

"'

to holding the flow-

ers as nearly as pos-
sible in the position
in which they grew.
In Plate XVII at d,
the broad bowl (full

of pebbles to steady
the stems) makes
possible such an ar-

rangement for the

apple blossoms. The
tall vase with the
narrow neck, at c,

insures the right
position for the

spray of bayberry.
Of course the na-

tural beauty of a

plant cannot be displayed to advantage when <;

with other plants. This is the reason for the (

rule: Use in a bouquet only flowers of one kind, with

their own foliage.

(2) Beautiful groups of plant forms present, (a)

unity, (6) rhythm, and (c) balance.

(a) An arrangement has unity when all the parts of

which it is composed are so related that tin

makes its appeal to the eye first. All the parts must have

something at least in common to bind them together.

In nature the common element may be texture, as in

the snakeroot; color as in the mullein; line a*

goldenrod. In flower-arrangement the receptacle must

have some element in common with the plant; in a

(Plate XVIII) the color of the jar echoes the color of the

flowers; in 6 both the color

and the ornament of the

bowl echo the character
of the sod; in d, the shape
of the bowl echoes the

shape of the apple blos-

som and its color echoes
their color. In c, the shape
of the vase echoes the

shape of a bayberry leaf;

its contours echo the lines

of the stems; its pattern
echoes the speckle of the

bayberries; and the dark
stand gives the receptacle
a color repeating the dark
color of the leaves. The
receptacle must have

something at least in com-
mon with the plant, but must never vie with it in any

way. If the bouquet is tall and slim, the vase may have

similar form (Fig. 608) ; if it is short and broad, the vase

may repeat that shape (Fig. 609). In Fig. 610, th

have one line in common, a simple forceful curve

in the vase. In Fig. 611, the sprays have the i

curve in common, echoed softly in the vase.

(6) Rhythm means orderly variety of some kind. I' iff-

612 exhibits orderly variety in the sizes of li

subordinate to the one flower. Such an effect r.-i

612, 613, 614, respectively, show-

ing simple rhythm forms.



XVII. The arrangement of bouquets.
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615. A color rhythm.

be produced by pruning the spray. Fig. 613 shows an

orderly variety in sizes in both leaves and flowers. The

parts are in pairs, a larger and a smaller composing each

. pair like march time in music. Fig.

f~\ 614 shows an orderly variety in

'',-. which each set is composed of a
series of three, large, smaller, small-

est, something like a three-part
measure, waltz time, in music. Figs.

610 and 611 show rhythm of meas-
ure in the lengths of the sprays and

rhythm of line in their curves. In

each case there are three similar

curves, but three which form a series

from least bent to most bent. Fig.
608 presents a rhythm of measure
in the sizes of the flowers, another
in the sizes of the leaves, and
another in the lengths of the stems.

Fig. 615 shows a rhythm of color.

When flowers of one kind present a
wide range of tone, pinks, for

example, running from white to red

through various tones of pink, they
may be arranged agreeably by mak-
ing evident the rhythm of color from

lightest to darkest. When the flow-

ers vary in hue as nasturtiums do,
from yellow through orange to red,
a rhythm of hue may be estab-

lished in a similar way. Such sequences of color

(unless too formal) are always more pleasing than hap-
hazard spottings of color. All these arrangements show
rhythms of mass. Fig. 608, 610, and 611 show a triple

subdivision, large, smaller, smallest, but not so discon-

nected as to destroy the unity of the whole in any case.

Figs. 009, 615, and 616, show more complex rhythms of

mass, but in a general way they present a simple move-
ment from the diffuse to the compact. This the eye can
take in at a glance. Each review of this rhythm gives
additional pleasure to the sense of sight. A rhythm, an
orderly sequence of some kind, for the eye to follow, is

essential in floral arrangement.
(c) Balance. A flower-arrangement must not be too

formal. It must present something of the freedom of
wild nature but it must appear to be in stable equilib-
rium. Every spot, every color, every stem line, every

space between these elements, presents an attraction for

the eye. All these attractions must be adjusted to one
another so that the whole appears to stand securely.
This means that the parts must be disposed with refer-

ence to the vertical center line of the vase. The principle
is that of the steelyard. A large, a brilliant, a solid mass,
near the center line, may be balanced by a small, a dull,
or a diffuse mass, farther removed from the center line.

To appear free, like nature, the attractions on one side
must not duplicate, in form, size

or position, the masses on the
other. Such an arrangement is

formal, and belongs in the realm
of structural and conventional

art; but, however varied the ele-

ments may be, they must be so

disposed as to counterbalance
each other, and maintain the bal-
ance of the whole. Compare the
illustrations with this principle in

mind.
Lovers of natural beauty do

not overlook the possibilities of
winter bouquets. Sprays of seed

packs, withered leaves, and the
like often present soft dull colors
in such harmonious groups of

616. Complex rhythm tones that they may serve as
of mass. models for color schemes for cos-

tumes and the interior decoration of rooms. They often

present exquisite rhythms of measure, subtle refine-

ments of line, charming combinations of erratic curves,

and surprising oppositions of harmoniously related

details, unrivaled in the growing period of the plant's
life. Plate XVIII shows at e apicturesque spray of white
oak with "oak apples."
More than one kind of plant may be used in an

arrangement, provided the beauty of one enhances the

beauty of the other, like, day
and night, like a handsome
man and a beautiful woman
side by side. But even then
the two must have something
in common. The Japanese
often combine a round-leaved

plant with a linear-leaved plant.
While presenting a contrast in

form the two have green in com-
mon. Na-
ture often
combines
strong con-

trasts, as in

the dark
green holly

,

with its
bright red
berries.
While the
colors are

complemen-
tary, the
textures are alike. Both pre- I

sent smooth surfaces with glints
of light in common. Moreover
the red never vies with the

green in mass. It is a green
spray, with a few precious red
dots.

In a word, in good flower-

arrangement either beauty of

color or beauty of form is the
dominant element. The whole
arrangement presents a unity
within which play rhythms of

measure, of line and of tone, all

related to a principal mass, the

supreme center of interest, and
all so disposed as to constitute
a balanced whole.

HENRY TURNER BAILEY.

BOUSSINGAULTIA (J. B.

Boussingault, born in 1802, a
famous agricultural chemist).
liaxxelldcex. Strong herbaceous

perennial vines, grown in the

open and sometimes under

glass.

Branching twiners: Ivs. alter-

nate, entire, thick: fls. small,

perfect, with 2 sepals, a 5-

parted, short-tubed perianth, 5

stamens, and 3<livided style or

3-jobed stigma, in long ter-

minal and axillary racemes.
Ten species in Trop. Amer.
Anredera is a related genus.

baselloides, HBK. MADEIRA
VINE. MIGNONETTE VINE. Fig. 617. Perennial, root
tuberous: sts. smooth, reaching 10-20 ft. in a season,
and in late summer or fall bearing profusely of the

fragrant white fls. (which become nearly black with
age), and producing little tubercles by means of which
the plant is prop. Ecuador. B.M. 3620. A common

617. Boussingaultia
basselloides. (X.'a)
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vine, prized for porches and arbors. The roots are

stored in the winter, and planted out after danger of

frost is past. The plant will not endure frost. Some-
times grown in the conservatory and window-garden.
It has run wild in Fla. and Texas. L. H. B.

BOUVARDIA (Charles Bouvard, 1572-1658, physi-
cian to Louis XIII, and Superintendent of Royal
Gardens in Paris). Rubiacex. Handsome greenhouse

flowering shrubs, once

popular as florists'

plants.
Small shrubs (rarely

perennial herbs), with

simple, sometimes ver-

ticillate, Ivs. and sub-
ulate stipules: fls. in

terminal cymes, showy.
in red, yellow and
white; calyx 4-lobed,
the lobes persistent;
corolla long - tubular
or salver form, with
4 spreading lobes;
stamens 4, alternate
with corolla-lobes and
attached in the tube
or throat; styles in-

serted or exserted in

different fls., the stig-
mas 2; ovary 2-celled:

a loculicidal caps. About 30 species, from Texas

618. The common garden form of

Bouvardia. Cluster from a side

growth.

and Ariz, to Colom6ia and southward, chiefly in Mex.
and Cent. Amer.

Bouvardias were once very important florists' flowers,
but they have now given place, along with camellias

and others, to chrysanthemums, carnations and other

plants. The plants have such merit in themselves, how-

ever, and are so likely to return to favor in this coun-

try, that a rather full cultural treatment is here given.
The bouvardias of florists do not represent any of the

type species. They are sports, hybrids, and other types
of variations. The Latin-form names in American
trade catalogues nearly all belong to these garden forms.

The species which are of most importance to the hor-

ticulturist are mentioned below:

A. Fls. in shades of red.

B. Lvs. normally in S's (except, perhaps, on the

branchlets) .

triphylla, Salisb. (B. Jdcquinii, HBK.). Small pubes-
cent shrub, 2-6 ft. high: Ivs. in 3's or 4's (or opposite
on the branchlets). lanceolate to lance-ovate, gLbrous
above: fls. an inch long, pubescent, bright scarlet. Mex.
and reaching north to Ariz. B.M. 1854;3781 (as B.

splendens, Graham) . The genus Bouvardia was founded
upon this species, which was intro. into England more
than 100 years ago. It is evidently the most important
parent strain, although it is probably not in cult, in its

original form. Figs, 618 and 619 partake very strongly
of this species. In fact, Fig. 618 compares well in

botanical characters (except less long-pointed Ivs.) with
the early pictures of B. triphyUa.

leiantha, Benth. Much like B. triphylla,; more bushy
and better grower: sts. hairy: Ivs. hairy above: fls.

glabrous. Mex. R.H. 1851:81. Perhaps only a form
of the preceding. It is said that the first recorded

hybrid bouvardia appeared about 1857, with Mr.
Parsons' nurseries at Brighton, England, being between
B. leiantha and B. longiflora. Many secondary forms
have come from this cross, some of them being white,
as B. Davidsanii or B. Vreelandii (G. 27:632).

Other red-fld. 3-lvd. species are: B. angustifolia,
HBK. Lvs. lanceolate, revolute, glabrous above and

fine-pubescent below: branches nearly glabrous. Mex.
B. hirtella, HBK. Very similar: Ivs. pubescent on both

surfaces. Mex. B. scabra, Hook. & Arn. Lvs. ovate,
short-stalked: fls. large, in dense clusters, pink: at.

hairy. Mex.
BB. Lvs. opposite.

Cavanillesii, DC. (B. multiflora, Schult.). Hairy:
Ivs. ovate-acuminate, broad at base, short-stalked, edges
hairy: fls. 1J^ in. long, very slender, glabrous. Mex.

AA. Fls. yellow.

flava, Decne. Lvs. opposite, pvate-lanceclate or

lance-elliptic, very short^stalked, ciliate: fls. very long
drooping, in 3-5-fld. racemes, bright yellow. Mex
F.S. 1:43.

AAA. Fls. white.

longifl&ra, HBK. Glabrous, branching shrub: Ivs.

opposite, ovate-acuminate, stalked: fls. 1^-2 in. long,
with a very slender tube and a wide-spreading, large

limb, 2 or 3 together and aggregated into a terminal

cyme. Mex. B.M. 4223. F.S. 2:123.

Humboldtii, Hort. Lvs. opposite, ovate--acuminate:
fls. very large, fragrant, in a large, terminal cluster.

G.C. 1873:717. G. 27:331 (var. grandiflora) . This is

a choice conservatory plant. It is usually catalogued
as B. Humboldtii corymbiflora. Blooms from summer
to winter. Probably a derivative of B. longiflora. B.

candidissima, Hort., white-fld., is said to be a hybrid,
with B. Humboldtii as one of its parents.

jasminifldra, Hort. Compact and dwarf, very florif-

erous, the fls. in close, terminal clusters. G.C. 1872:215.

Probably a derivative of B. longiflora. j_,_ jj. B.

All the cultivated species and varieties of bouvardia
are evergreen greenhouse plants. They thrive best in a

mixture of equal parts of rich turfy loam, leaf-mold and

sand, which should be rammed moderately firm but

not too hard. They require an abundance of water dur-

ing the growing season, and, once they have started

into growth in the spring, should never be allowed to

suffer for the want of water at the roots. A house in

which the temperature can be maintained at 55 F.

with fire-heat, suits them best, but the temperature

may, with advantage, be allowed to run up to 80 or

619. The double-flowered form of the garden Bouvardia.

Terminal truss.

90 F. with sunheat, providing they are given an

abundance of ventilation at the same time. The plants

should be frequently syringed during the growing sea-

son to keep down insect pests and to help to main-

tain a healthful growing atmosphere. All the bouvardia

revel in a fair amount of sunshine, and may be described

as sun-loving plants, but under glass during the hottest

part of the day, it is an advantage to shade them

lightly to break the direct rays of the sun. Under this
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treatment growth is rapid, and the plants require to grown, are the decoration of the greenhouse or conser-
'

frequently pinched back at the points in order to vatory, and, in warm localities, as bedding plants A

induce sturdy, well-balanced specimens. If this pinch- selection of some of best varieties is given herewith:

ing-back is neglected, the plants will become ill-bal-

anced and few flowers will be the result, The time of

flowering can be readily regulated by the time of the

Alfred Neuner. Double, pure white fls.; an old variety of great
merit: of good constitution. Bridal Wreath. White, free-flowering,

with large loose trusses; one of the best for cut-fla. Bridesmaid.

Double, pink fls., brighter than President Garfield. Brilliant.

Bright crimson, floriferous, and of easy cult. B. caiididissima.

White; an improvement on B. jasminoides. Dazzler. Rich scarlet;
last pinching back, and a succession of flowering plants

mav be maintained practically throughout the whole , r . _..
I. f v,~ . ohniild hp to free and compact-growing. B. elegans. Scarlet; large truss of loose

year. Amongst market-growers, the aim snoUJU oe TO B flatescens. Light yellow; distinct; bad habit. B.flavescens
i . .u * ~1 f,

flore.pUno. Double form of last-named. Hogarth. Brilliant scarlet ;

large truss; a well-known variety. Hogarth flore-pleno. Double,
scarlet. B. jasminoides. White; a free-flowering dwarf form, of

. ,

the bulk of the flowers in the winter period, for

which purpose very little pinching of the shoots should
<f ho,. onrl tho nlnnt* should scarlet. B. jasminoides. White; a free-flowering dwarf form, of

be practised after September, and the plants easy cult King of the Scarlets. Light-scarlet; large truss of very
.1 .. _n i *. __,-.,, iin4-il tl-m Hi-mrnfu Q r\r\*a t* ;.

*
. n .__;_i___*^ :* \f~;j * DI....L T :_u.

then be allowed to grow on until the flowers appear.

When in flower, the plants should be removed to a

Mimewhat drier house, and they last much longer if

kept in a temperature of about 50 F.

Many growers plant out strong healthy plants upon
benches under glass, or in favored

situations outdoors. Under these

conditions growth is rapid, and if

carefully watered and attention is

paid to pinching-back the leading

growths, fine flowering specimens
are quickly secured. For the cut-

flower trade, this method has a
considerable advantage over pot
culture. All through the growing
period, it is absolutely essential

that the plants should never be
allowed to suffer for the want of

water and, when well established,

they should be fed liberally with
manure.

Specimens planted out in the

open, should be lifted with a good
ball in early autumn, potted up and

placed in a" close shaded house until

the roots again become active.

These plants will furnish a large

supply of flowers during the winter

months.
After the flowering period is over,

bouvardias should be kept some-
what cooler and drier at the roots

for a few weeks, after which they
should be cut back and start od

again in heat and moisture. If kept
frequently syringed, they will soon
break freely and furnish a good
supply of cuttings. These are best

removed with a heel when about
2 inches long, and placed in 4- or

5-inch pots in an open compost of

equal parts sand and peat or fine

leaf-mold, and placed in a moist
and close frame with a brisk bot-
tom heat. Roots are soon emitted,
when the plants should be potted up singly and moved
on into larger-sized pots as required. Most of the gar-
den varieties are also readily propagated from pieces
of the larger and thicker parts of the roots in spring.
These may be cut into lengths of about 2 inches and

planted the !$ame as cuttings, leaving a small piece

exposed above the soil. Adventitious shoots arc soon
formed on these and soon make good serviceable plants.
The numerous garden forms are all so distinct in

habit, shape and poise of the flowers from all the known
>!( ies, that it is difficult to identify any of them as
varieties of any one species. It is probable that they
are complex hybrids of B. triphylla, B. leiantha, B.

illfsii, B. scabra and possibly B. flava, all of which
species are more or less villose and scentless. The
garden forms are extremely handsome, and useful as

cut-flowers, for indoor decoration, also for button-
holes and for making up into ladies' sprays, wreaths
and so on. Other purposes for which they are largely

. .

fine large fls. ; a new variety of great merit. Maiden's Blush. Light

floriferous and of easy cult. President Garfield. Double, pink;

floriferous; large truss. Priory Beaut]/. Delicate rose or deep t>ink ;

one of the most beautiful; elegant habit;
medium and compact truss. Purity. White;
fragrant, free, large fls.; loose truss. Sang
Lorraine. Bright vermilion-scarlet; double.
The Bride. White, tinted with pink; one of

the best for bouquets, etc. Thomas Meehan.
Double, bright scarlet, with pale rose-scar-

let tube; floriferous. Triomphe de Nancy.
Double bright orange-red; large truss; dis-

tinct. Victor Lemoine. Large, very double

fls.; brilliant scarlet. B. Vreelandii (B.

Davidisonii). Pure white; extremely flori-

ferous; a favorite variety in gardens, and
of very easy cult. Vulcan. Scarlet; medium-
sized truss. White Bouquet. Pure white;

exceedingly dwarf and compact.

C. P. RAFFILL.

BOWENIA (bears the name of

Sir Geo. F. Bowen, once Governor
of Queensland). CycoMcex. Zamia-
like plant, grown to some extent in

Florida and hardy in the central

part.

Bowenia, a monqtypic genus, dif-

fers from Macrozamia in foliage
characters and in the absence of a

point on the cone-scales; and from
Zamia largely in its bipinnate Ivs.

B. spectabilis, Hook. Trunk thick,

scarcely rising above ground, plant
glabrous: Ivs. 3-4 ft. long, loosely

bipinnate, each pinna or 1ft. 1 ft.

or more long, the 9-20 segms. ovate
or ovate-lanceolate, oblique or fal-

cate, acuminate: cones short-pedun-
cled, the sterile ones 1)^-2 in. long
and half as thick, the fertile ones
3-4 in. diam., and the scales ex-

Cded
between the seeds into a

ad and thick truncate apex.

Queensland, Austral. There is a var.

semdata. B.M. 5398, 6008. This

charming little cycad makes beauti-

ful clumps, thriving well under lath houses in Fla.,

when given proper shade, good supply of moisture and
soil rich in humus; the Ivs. are easily broken if the

plant is roughly handled. L. u. B.

BOWIEA (after J. Bowie, collector for Kew). Lili-

<;<v,-i. A monotypic genus containing one of the most
curious plants in the vegetable kingdom, sometimes

grown under glass as an oddity, and as an illustration

to students of botany.
A round, green bulb 4-5 in. thick throws up yearly a

very slender, twining fl.-st. 6-8 ft. high, with many com-
pound, forked, curving branches below, and numerous
small green fls. above. This branched fl.-stalk is green
and performs the function of the usually absent Ivs.;

somewhat asparagus-like. There are no Ivs. except 2
small, linear, erect scales at the apex of the bulb, which

quickly vanish. The Ivs. show its relation to Drimia
and Scilla.

620. Bowiea volubilis.
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volubilis, Harv. Fig. 620. Perianth 6-cleft to the

base, persistent, green or greenish white, the segms.
incurved at the tips, ultimately reflexed. S. Afr. B.M.
5619. Sold by dealers now and then, and cult.

in botanic gardens with cactus-like euphorbias and
other curiosities. B. volubilis is a remarkable bulbous-
rooted twining greenhouse climber. The bulbs grow to
be very large, sometimes becoming 19 in. circum.
and some 6 or 7 in. deep. The slender, twining
vine seems out of proportion to the size of bulb. It

does not produce Ivs., but the lower part of the vine
is furnished with pendulous, abortive panicles which
seem to perform the function of Ivs. The small insig-
nificant greenish white fls. are borne at the upper end of
the vine. This is a useful plant for twining on the

supports of a moderately warm greenhouse, and is of

the easiest possible cult. Prop, is effected by seeds, or

occasionally by the natural division of the bulbs. The
season of growth usually begins about the first of Oct.,
when the bulbs should be repotted in any light, rich

soil, and kept well watered until the sts. begin to

mature, which usually occurs in May, when water
should be gradually withheld, and the plants stored

away in some shaded part of the greenhouse and kept
quite dry until the season of growth begins again.

WILHELM MILLER.
E. J. CANNING.

BOWKERIA (Henry Bowker and sister, botanists in

S. Afr.). Scrophularidcese. South African shrubs of 5
species, one of which is rare in cult, in south of England,
and likely to be intro. into this country. Allied to Scroph-
ularia, differing in being ligneous and in technical floral

characters. B. Gerrardiana, Harv. (B. triphylla, Hort.).
Erect-branched shrub, 8-10 ft., with gray hairs: Ivs.

in 3's, sessile, elliptic or oblong-lanceolate, 4-6 in. long:
fls. in small axillary cymes, 1 in. across, satiny white,
calceolaria-like, red-dotted inside, the

upper lip flat,
lower lip shorter and ventricose and 3-lobed. B.M.
8021. G.C. III. 36, Suppl. Dec. 10 Hardy in the
Isle of Wight.

BOX: Buxus.

BOX ELDER (Acer Negundo, which see). A very
popular small native tree for planting on the prairies
and in trying climates. It propagates most readily from
seeds. It is an excellent nurse tree for other species.
The wood is of inferior quality. It grows with great
rapidity for a few years.

621. Brachycorae iberidifolia.

BOYKINIA (named after Doctor Boykin, of Georgia).
Therofon, Raf. Saxifrag&cese. Glandular-pubescent
perennial herbs, 7 species, of which one is Japanese
and the others in the S. Allegbany region and Calif.,
two of which have been offered for wild gardens. Lvs.

alternate, but mostly radical, stalked, blade orbicular

or very broad and lobed or cleft: fls. white, small, in
terminal clusters; petals 5, entire or nearly so; stamens
5; styles 2-3: fr. an urn-shaped or globose caps., erect
or pendulous. Mostly mountain plants. B. rotundi-

fdlia, Parry. Villous-pubescent, 2-3 ft., leafy : Ivs. 2-4
in. across, orbicular or broadly ovate, crenately cut
and toothed: fls. short-pedicelled, on one side of the

branches; petals little surpassing the acute calyx-lobes.
Water-courses, San Bernardino Mts. B. aconitifolia,
Nutt. Erect, 1-3 ft.: Ivs. 2-6 in. across, nearly orbicu-
lar or reniform, palmately 5-7-lobed: fls. in a glandular-
pubescent corymb; petals eroded; sepals triangular-
ovate. Mt. slopes, Va. to Ga. A pretty foliage plant
for wild gardens and borders. L_ jj g

BRACHYCH-STA (Greek, short bristle). Com-
pdsilse. A monotypic genus, growing in open woods
from Ky. to N. C. and Ga. Closely allied to Solidago,
from which it differs in the very short pappus (the bris-

tles shorter than the achene), and the lower Ivs. cordate.
B. cordata, Torr. & Gray (B. sphacelata, Brit.),
which has been intro. by dealers in native plants, is

23 ft. high, soft-pubescent, with thin, serrate, ovate to

orbicular-ovate Ivs. : fls. golden yellow, in small heads,
which are borne on the thyrsoid, secund branchlels;
disk-fls. perfect. Recommended for the native border,

particularly in half shade.

BRACHYCHILUS (short Up, the labellum being
suppressed). Spelled also Brachychilum, from the name
as a subgenus of Hedychium. Zingiberacex. Herbaceous

plants of two species, one or both of which have been
cultivated abroad, in warmhouses. Closely allied to

Hedychium. The species are B. Horsfieldii, Peters

(Hedychium Horsfieldii, Wall.), from Java; and B.

tenellum, Schum., from Moluccas. The former has
been cultivated as Alpinia calcarata.

BRACHYCHI1ON (name referring to the short
imbricated hairs and scales). StercuHacese. Australian
trees (about eleven species), grown to some extent in

Florida and perhaps elsewhere South, often included
with Sterculia, from which they differ (when the genera
are distinguished) by bearing the radicle next the hilum
in the seed, havir^ the seeds and inside of carpels

villous, and other technical characters.

Leaves entire cr rarely lobed: fls. unisexual or polyg-
amous, in panicles cr racemes; calyx with 5 or 4

spreading lobe. ;
;
<(;!; wanting; stamens 10-15 in a

column united w. !i t!:e pistils; ovary with 5 nearly or

quite distinct cai
.
c!

,
the styles united under the pel-

tate or lobed : : :i. Two showy-fld. species are

reported in this i c; : try. B. acerifSUum, Muell. (Ster-
cidia acerifblia, C :.n.). Large timber tree in its native

country: Ivs. loi g-Ualked, 5- or 7-lobed, 8-10 in.

across, the lobe:- oblong-lanceolate or almost rhom-
boid: fls. rich ret', in loose racemes or small panicles;

calyx J^in. long, f labrous, broad-lobed; ovary borne on
a short stalk or column: fr. large follicles, long-stalked,

glabrous. B. diversifolium may be either B. diversi-

fblium, R. Br.=Sterculia caudata, Heward; or B.

populncum, R. Br.,=iS. diversifolia, Don, probably the

latter and here described: tree, 20-60 ft., glabrous
except the blossoms: Ivs. long-stalked, ovate to ovate-

lanceolate and entire, or more or less deeply 3- or 5-

lobed: fls. yellowish white, reddish within, in axillary

panicles that rarely exceed the Ivs.; calyx broadly

campanulate, about %in. diam., acutely lobed to mid-
dle: follicles nearly ovoid, sometimes 3 in. long, on
stalks 1-2 in. long. Both species are reported as grow-
ing vigorously in high pine-land garden in Fla.

;
trunk

unusually thick near the ground; characteristic in the

open cone-like tops. L H. B.

BRACHYCOME (short hair, from the Greek, allud-

ing to the pappus). Compdsitse. About 40 species of

Australian herbs, with membranaceous involucral
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bracts, naked pitted receptacle, very short pappus
bristles, and diffuse leafy growth, one of which is cult.

us a garden annual; of very simple cult.

iberidifolia, Benth. SWAN RIVER DAIST. Figs. 621,
622. A very graceful little annual (6-16 in. high),
suited to borders, and also

attractive in pots; seeds may
be sown in the open or under

glass: fls. blue, rose or white,
an inch across: Ivs. small, pin-

nate, with narrow divisions.

H.F. 4:96. J.H. III. 54:461.
V. 3:170. A good winter-
bloomer 4 or 5 mos. after

sowing. L. H. B.

622. Brachycome iberidifolia.

(Natural size.)

BRACHYSEMA (short

standard, referring to the

flower). Leguminbsx. Shrubs
or undershrubs, Australian,

making good pillar or climbing
plants for greenhouse; allied

to Baptisia and Thermopsis.
Evergreen: Ivs. opposite

or alternate, simple, some-
times reduced to scales: fls.

red or yellowish or almost

black, solitary or several to-

gether or sometimes crowded
on short radical scapes, the
keel turned upward by the

curving of the pedicels; sta-

mens not united with each
other: fr. ovoid or elongated,
turgid. About 14 species,
a few of which are known
in gardening literature. B.

acuminatum, Truff. (B. speci-
o.s>//, *.un./,itiiiow ottereuas
a good red-fid, pillar plant:
siib-fruteseent: Ivs. opposite,

oval-elliptic, entire, more or

less narrowed to base and
short-petioled, the older ones

long-acuminate: fls. deep car-

mine-red to nearly purple, in short axillary clusters,
the corolla much exceeding the yellow-green calyx, the
standard very small. R.H. 1866:413. An attractive

free-flowering species. L H. B.

BRACHYSPATHA: AmorphophaUua variabilis. A. Titanum.
and others.

BRADLfelA: Phyllanthus and Wisteria.

BRAHEA (Tycho Brahe, the Danish astronomer).
!'iili,-<}(r;i'. tribe Corijphex. Medium-sized, usually
spineless palms except on the leaf-stalks, with ringed
trunks, the upper part of which is usually clothed with
the persistent leaf-bases.

Leaves usually numerous, nearly round and some-
what peltate, the many Ifts. plicate and deeply 2-

parted, sometimes slightly spiny on the margin, more
often filamentous; petioles flattened, dentate or rarely
spiny along the margins, very fibrous at the sheathing
base: spathos usually linear, firm, almost woody, fre-

qucnily perfectly glabrous; spadix much branched,
sometimes twice or thrice paniculate and bearing
among the dense white wool 1 or many sessile fls. in
each cluster; fls. hermaphrodite, sometimes with incon-

spicuous hrarts, 3 nearly round sepals, 3 valvate petals
and (i stamens: fr. small, ovoid, sometimes pubescent.
Beccari admits only 4 species, all Mexican except B.
tatondarmris From its nearest horticultural relative,
Sahul, Hr;i' is distinguished by the purely technical
character , ving 3 free carpels.

In a in 11 c]> warm house, the cultivated braheas

will thrive very well. A mixture of sand, rich loam
and well-rotted horse- or cow-manure is best. They
require plenty of water. They are not very common
in the trade but two species are grown outdoors in

southern California. Propagation is by seeds, which are
rare.

A. Fls. solitary on the spadix.

dulcis, Mart. PALMA DULCE. Sts. several in a clus-

ter, 10-20 ft., 6-8 in. thick, cylindrical: Ivs. 4-5 ft. long;
petiole plano-convex, green, with pale margins; ligule

short, nearly triangular, green, the scarious villous

margin at length deciduous; Ifts. 36-50, linear, acumi-
nate: spadix 6-8 ft., pendulous from among the lowest

Ivs., much branched: fr. edible. Mex. I.H. 10:379.

calcarea, Liebm. (B. nitida, Andr6). Trunk 8-15 ft.

high, covered with the woody persistent If.-bases: Ivs.

usually 20-30 in a dense bushy crown, unarmed, mem-
branaceous, covered below with a brownish powder:
spadix long, more or less erect and considerably longer
than the Ivs., after flowering more or less pendulous; fls.

solitary, with a single bract : fr. ovoid. Mex. R.H. 1887,

p. 344. Gn. 35, p. 285. Offered by Montarioso Nursery.

AA. Fls. in more or less dense, though small, clusters on
the spadix.

Plmo, Becc. St. 8-12 ft. : much the same as the
last in general appearance and vegetative characters:

spadix 3-4-branched, the finer ramifications very slen-

der and bearing small clusters of whitish yellow fls.;

stamens 6, forming by unition a 6-lobed ring: fr. un-
known. A rare Mexican species, known in the trade

only at Santa Barbara, Calif.

B. editlia, Wendl., sometimes offered in Amer., is Erythea edulis,
Wats. B. filamenldsa, Hort.=Washingtonia filifera, Wendl. B.
fllfera, Hort.=W. filifera. B. glauca, Hort.=Erythea arraata,
Wats. B. robiista, Hort.=Washingtonia. B. Roezlii, Lindl.=
Erythea armata, Wats.

jg- TAYLOR

BRAINEA (C. J. Braine, Hongkong). PolypodiAcese.
One species related to Wopdwardia. Lvs. in a crown, 1-

pinnate, the venation as in Woodwardia, consisting of

a single row of areples along each midvein with free

simple veins extending to the margins: sporangia along
the free veins, not reaching the margin, without
indusium.

insignis, J. Smith. A beautiful small tree fern from
S. E. Asia. Requires rich soil, moisture and shade.

R. C. BENEDICT.

BRAKE. A name applied to various coarse ferns,

particularly to Pteris aquilina.

BRAMBLE. Thorny plants of the genus Rubus,
raspberries, blackberries, dewberries.

ERASENIA (meaning unexplained). Nymphxacex.
WATER-SHIELD or -TARGET. One species of aquatic plant
widely distributed (in N. Amer., Asia, Afr., Austral.).
Lvs. oval, entire, floating, centrally peltate; submerged
parts coated with thick transparent jelly: fls. axillary
near the summit of the st., small (J^in.), purple; sepals
3 or 4; petals 3 or 4, linear; stamens 12-18, on filiform

filaments; carpels 4-18, separate, forming indehiscent
1-2-aeeded pods. B. Schreberi, Gmel. (B. peli&ta,
Pursh. B. purpiirea, Gasp.), is not a showy plant but
is interesting and suitable for edgings of small aquatic
gardens. Grows in 1-6 ft. of water. Easily prop, by
division of roots or by seed. jj_ g_ CONAHD.

BRASSAVOLA (A. M. Brassavola, Venetian botan-
ist). Orchidacex. About twenty tropical American
epiphytes, closely allied to Laelia, and demanding simi-
lar treatment.
The fls. are large, solitary or racemose, the sepals and

petals narrow and greenish, the lip white: Ivs. thick,

solitary. For the cultivator, the treatment of Bras-
savola is identical with that of the Mexican laelias.

Plenty of sun to mature the young growths, and water
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when growing, with a somewhat drier atmosphere when
resting, will be found to suit them. Suspend on blocks.

B. Digbyana, I. mill,, is Lxlia Digbyana; B. glauca,
Lindl., is Lxlia glauca.

A. Fls. solitary.

B. Lvs. long and narrow: lip fimbriate-toothed.

cucullata, R. Br. (B. cuspidala, Hook.). Lf. terete and
subulate, grooved above: scape very short but bear-

ing a very long-tubed fl., so that the blossom seems to

be elevated on a
at. ; sepajs cream-

colored, tinged red;

petals white; lip 3-

lobed, fimbriate, the
middle lobe beak-
like. S.Amer. B.M.
543,3722. G.W. 11,

p. 556. Gt. 1, p.
324. O.K. 10:265.

BB. Lvs. short: lip entire.

acaulis, Lindl. & Paxt. Low: Ivs. very narrow: fls.

large, greenish white; lip cordate; tube red-spotted at
base. Cent. Amer.

AA. Fls. in racemes.

B. Blade of lip not longer than claw.

cordata, Lindl. Fig. 623. Lvs. linear, rigid, recurved:
fls. corymbose; sepals and petals lance-linear, acumi-

nate, pale green; lip roundish-cordate, cuspidate, entire,

scarcely as long as the claw. Jamaica, Brazil. B.M.
3782.

BB. Blade of lip longer than claw.

c. Claw %-l in. long.

noddsa, Lindl. (B. grandiflbra, Lindl.). Lvs. lanceo-

late, acuminate, channeled above: fls. few and large,

corymbose; sepals and petals linear-acuminate; lip

round-ovate, long-cuspidate, entire, longer than the
claw. Jamaica, Mex., S. B.M. 3229, of this name, is B.

subulifolia.
CC. Claw very short.

fragrans, Rod. Lvs. up to 16 in. long, terete, deeply
furrowed above: raceme of 4-12 large fls.; sepals linear-

lanceolate, yellowish white and faintly purple-spotted;

petals linear, yellowish white; lip obovate, with a
very

short claw, a yellowish green spot at the base. Brazil.

I.H. 5:180. GEORGE V. Nx-H.f

BRASSIA (named in honor of William Brass, a botan-
ical collector of the last century) . Orchidacex. Epiphytic
orchids, thriving in intermediate temperatures.

Pseudobulbs bearing 1 or 2 terminal Ivs., and lateral

or axillary racemes: sepals narrow, acuminate, or some-
times tailed, spreading, equal or the lateral longer;

petals similar to the dorsal sepal or smaller; lip sessile

on the foot of the column, spreading, flat, entire,
shorter than the sepals; pollinia 2, waxy. A genus of

about 30 species extending from Mex. to Brazil and the
W. Indies.

The brassias are plants of easy culture and add con-
siderable interest to collections. They have little value^
as a florists' flower since the colors are not suitable, but a

well-grown specimen, such as is often seen in old gar-

brachiata, 2.

caudata, 5.

Gireoudeana, 4.

guttata, 3.

623. Brassavola cordata. ( X h)

dens, makes a most attractive object. The long-tailed
sepals and petals are a characteristic of the brassias,
and some have an agreeable odor. Pot culture is best,
with the usual peat fiber as a rooting medium. In
winter-time much less water is necessary than in the

growing time, although the plants must never bo dried
off completely or the flowering will be interfered with.
One often sees plants of B. maculala brought here by
visitors to Jamaica, and other species are now intro-

duced there from the mainland of South America, and
thrive well. These may all be grown in an ordinary
greenhouse with other plants, in fact a mixed collec-

tion, and give satisfaction. Propagation is effected by
division only. Green-fly is otten troublesome on the

young flower-spikes and must be kept down by fumiga-
tion, or sponge dipped in soapy water. (Orpet.)

INDEX.

Lanceana, 7.

Lawrenceana, 6, 8.

longissima, (5.

macutata 3.

verrurosa, 1.

Wrayx. 3.

A. Lip with flal green warts.

B. Sepals 3-4 in. long: lip while.

1. verrucdsa, Batem. Fig. 624. Pseudobulbs ovoid,
much compressed, up to 4 in. long: Ivs. up to 1 ft. long:
racemes 8-15-fld.; sepals and petals light yellowish

green, spotted at base, the sepals 3-4 in. long,
the petals about half as long; lip white, with
numerous dark green warts, with a broad
dilated claw, the upper part nearly orbicular,

abruptly acuminate. Guatemala.

BB. Sepals 6 in. long: lip light yellow.

2. brachiata, Lindl. Pseudobulbs 3-5 in. long,

oblong, compressed: Ivs. up to 1 ft. long: racemes 6-12-

fld.; sepals and petals light yellowish green, with a few

purple basal spots, the petals about two-thirds as long

624. Brassia verrucosa.
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as sepals; lip light yellow, with dark green warts,
cpn-

atricted at the middle, the basal part nearly orbicular,

the upper portions broadly triangular-ovate, acuminate.

Guatemala. B.R. 33:29.

AA. Lip without warts.

B. The lip with a broad claw, broadly obovate or nearly

orbicular above.

C. Lateral sepals lanceolate, about 3 in. long.

3 maculate, R. Br. Pseudobulbs 3-4 in. long, 1-

Ivd : Ivs. up to 9 in. long: racemes of 5-10 fls.; sepals

and petals yellowish green, brown-spotted on the lower

part, the sepals about 3 in. long, the petals two-thirds

as long; lip cream-white, purple-dotted, with broad

claw, the upper part broadly ovate, acute. Jamaica.

B.M. 1691. P.M. 6:5. Var. guttata, Lindl. (B. Wrayx,
Skinner). Fls. smaller and greener. Guatemala,

B.M. 4003.

cc. Lateral sepals narrowly linear, 4-0 in. long.

4. Gireoudeana, Reichb. Pseudobulbs 1-lvd., 3-4

in. long and about half as broad, much compressed:

Ivs. up to 1 ft. long: racemes with 6-12 fls.; sepals yel-

lowish green, the base brown-spotted, the lateral

sepals up to 5 in. long, the dorsal a little shorter; pet-

als about half as long as dorsal sepal, the base brown,

the remainder yellowish green; lip yellow, brown-

spotted, with a broad claw, the upper part nearly

orbicular, acute. Costa Rica.

BB. The lip not clawed.

c. Lateral sepals 6-8 in. long.

D. Sepals greenish yellow; lip ovate.

5. caudata, Lindl. Pseudobulbs up to 5 in. long:

Ivs. up to 10 in. long: racemes with 6-12 fls.; sepals and

petals greenish yellow, brown-spotted at base; dorsal

sepal about 3 in. long, the lateral 6 in.
; petals about 1

in. long; lip without a claw, ovate, acuminate, light

yellow with brown spots. W. Indies. B.R. 832. B.M.
3451. A.F. 6:609.

DD. Sepals deep orange-yellow; lip oblong-lanceolate.

6. longissima, Nash (K. Lawrenceana, Lindl., var.

longissima, Reichb.). Pseudobulbs 2-3 in. long, com-

pressed, 1-lvd.: Ivs. up to 9 in. long: racemes of nu-

merous fls.
; sepals and petals deep orange-yellow, with

a few large basal blotches; the dorsal sepal about half

as long as the lateral which are 7-8 in. long and about

i^in. wide at base; the petals 2-3 in. long; lip oblong-

lanceolate, about 3 in. long, pale yellow, acuminate,

purple-spotted at base. Costa Rica. B.M. 5748.
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CC. Lateral sepals
in. long.

D. Crest 2-lobed; lip oblong.

7. Lanceana, Lindl. Pseu-

dobulbs 2-lvd., 3-5 in. long,
much compressed and ribbed:

Ivs. up to 1 ft. long: racemes
of 7-12 fls.

; sepals and petals

light yellow, brown-spotted
below, the sepals 2J^-3 in.

long, the petals about half

as long; lip oblong, yellow,

unspotted or with a few basal

brown spots, undulate, acute,

1-1J4 in. long. .Guiana. B.R. 1754. B.M. 3577.

DD. Crest truncate in front; lip oblong-lanceolate.

8. Lawrenceana, Lindl. Pseudobulbs 2-lvd., 3-5 in.

long, ribbed and much compressed: Ivs. up to 1 ft.

long: racemes of 7-12 fls.; sepals and petals light yel-

low, brown-spotted below, the sepals about 3 in. long,

the petals about 1J^ in. long; lip oblong-lanceolate,

light yellow, about 1J/2 in. long, acute, undulate. Bra-

zil. B.R.27:18. J.H. III. 30:275.

B. Forgetiana, Hort. Fls. whitish with chocolate markings, the

crest of the lip orange. Related to B. maculata. O.C. III. 48:471.

B. JossMna, Reichb. f. Brazil. .Gt. 3:308.

GEORGE V. NASH.

BR/CSSICA (old classical name). Including Sinapis.

Cruciferx. Annual and biennial herbs, including cab-

bage and turnip, and their allies, and also the mustards.

Leaves various, the lower ones mostly

lyrate or pinnatifid: fls. yellow, mostly in

erect racemes: petals and stamens 4: pod
long and slender, compressed-cylindrical or

4-sided, beaked; seeds not winged, the coty-
ledons conduplicate (Figs. 625, 626). Nearly
or quite 100 species in Eu., Asia, Afr., and

many of them widely naturalized. The
brassicas possess a remarkable natural

tendency toward the thickening of parts

under cult., as of root, st., axillary buds,

If.-rosettes, midribs and even of fl.-clus-

ters. Oil is extracted from the

JGO^. seeds of several species, and the

ground mustard of commerce is

made from the seeds of B. nigra

and others.

The brassicas are botanically

much confused, particularly in the

groups containing cultivated spe-

cies. The manuals probably con-

tain too few rather than too many
species of Brassica; at least, the

miscellaneous throwing of rutabagas,

turnips, rape and other plants into

Brassica campestrits is unnatural, and, therefore, unfor-

tunate. One of the best presentations of the true bras-

sicas is that of De Candolle's Prodromus, as long ago as

1824 (also in Trans. Lond. Hort. Soc., Vol. V, and in

Systema, 2:582-607), and the present treatment follows

that outline in general. Some of the forms that are here

kept separate as species may be derived from their

fellows, but the evidence of such origin is lost, and per-

spicuity demands that they be kept distinct in a horti-

cultural treatise. The taxonomic arrangement here

presented can be regarded as only tentative, however,

and new systematic studies should be made of the

entire group.
The confusion into which our brassicas have fallen is

in some measure due to the various vernacular names in

the different countries. The French use the word chou

generically to include all forms of B. oleracea and the

rutabaga that is, all the blue thick-leaved brassicas;

while in England the rutabaga is called the Swedish

turnip. A tabular view of the different vernaculars may
be useful:

625. Flower of mustard.

(X2)

626. Pod or silique

of mustard. Bras-

sica juacea. (X1H)

French.

Chou cabus
Chou de Milan
Chou de Bruxelles
Choux-verts
Chou-rave

Chou-nave

Chou-fleur
Navet

English.

Cabbage
Savoy cabbage
Brussels Sprouts
Borecole or Kale
Kohlrabi
Swede, or Swedish ~\

TuVTtJ-rooted [
cabbage )

Cauliflower

Turnip;

American.

Cabbage
Savoy cabbage
Brussels sprouts
Borecole or Kale
Kohlrabi

Cauliflower
Turnip

The Latin names in Brassica, particularly in the

oleracea-campestris group, have been so variously used

that it is practically impossible to place some of them

accurately.
INDEX.

acephala, 1.

alba, 10.

arvensis, 11.

botrytis, !

campestris, 3.

capitata, 1.

Caulo-Rapa, 1.

chinensis, 5.

cuneifolia, 9.

gemmifera, 1.

\ntegrifolia, 9.

japonica, 8.

juncea, 9.

Uetigala, 9.

lanceolata, 9.

napiformis, 6.

Napo-Brassica, 3.

Napus, 2.

nigra, 12.

oleifera, 2, 3, 4.

oleracea, 1,3.

patens, 9.

Pe-tsal, 7.

ramoaa, 9.

Rapa, 4.

rugasa, 9.

Sinapistrum, 11.

si/hetlrii, 1.
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627. Flowers of cabbage.
Brassica oleracea. ( X M)

A. Whole plant glaucous-blue when in fl.: Ivs. of the fl.-
sts. clasping: fls. various. (Mostly Brassica proper.)

B. Lvs. from the first more or less fleshy throughout, and
glaucous-blue even when young: fts. large and creamy
yellow, the petals conspicuously long-clawed, and the

sepals usually erect.

1. oleracea, Linn. CABBAGE, CAULIFLOWER, BRUS-
SELS SPROUTS, KALE. Fig. 627. Lvs. smooth from the

first, and the root not
tuberous: fls. large and
long (%-l in. length,
at least often), light-

colored, slender -
pedi-

celled, in long and
open racemes: pods
large, long-beaked. If

the name Brassica ole-

racea is held for a
generalized group with-
out a type form, then
the wild plant may be
designated as var. syt-

veslris, Linn. In the

present treatment,
however, the wild form
is regarded as the type
and is therefore not
given a varietal name.
Brassica oleracea grows
wild on the sea-cliffs of
W. and S. Eu. Fig.
628, from nature, shows
the common form as it

grows on the chalk
cliffs of the English
Channel. It is a peren-
nial plant of short dura-

tion, or perhaps sometimes a biennial, with a very tough
and woody root, a diffuse habit, and large thick deep-
lobed Ivs. in various shades of green and reddish, and
more or less glaucous. The Ivs. of this plant were
probably eaten by the barbarous or half-civilized peo-
ples; and, when history begins, the plant had been
transferred to cult, grounds and had begun to produce
dense rosettes or heads of Ivs. It appears to have been
in general use before the Aryan migrations to the west-
ward. There were several distinct types or races of the
cabbage in cult, in Pliny's time. From the one original
stock have apparently sprung all the forms of cabbages,
cauliflowers, brussels sprouts and kales. For this family
or group of plants the English language has no generic
name. The French include them all under the term
Chou, and the Germans treat them under Kohl. These
various tribes may be classified as follows:

Var. acephala, DC. Fig. 706. The various headless cab-
bages, comprising kales or borecoles, in many types and

varieties, as the tall

or tree kales, curled
or Scotch kales,
and collards. Its
likeness may be
found wild on the
cliffs of the south-
eastern coast of

England today. The
thick, tender Ivs. of
the kales are used as

"greens." See Col-
lards and Kale. It
is not certain that
all the kales and
collards belong
here; some of them
may be B. campes-
tris.

Var. Cavtlo-Rapa, DC. KOHLRABI (which see). St.
tuberous above the roots, the tuber bearing the Ivs.

Var. gemmifera, DC. The bud-bearing cabbage, or
brussels sprouts (see Fig.
672) . In this group, the main
st. or axis is tall and erect,
and axillary buds are devel-

oped into little heads. See
Brussels sprouts.

Var. capitata, Linn. The
head-bearing, or true cab-

bages, kraut of the Germans.
In this group, the main axis
is short and thick, and the
Ivs. are densely packed into
a gigantic bud or head (Figs.
701-705). The varieties of

cabbage are very numerous
and various. See Cabbage.
A serviceable classification
of them might follow this 629. Flowers of rutabaga-
order: Brassica campestris. (XJj)

A. Lvs. plain (not blistered).
B. Head oblong or conical (Fig. 701).

c. Green,
cc. Red.

BB. Head oblate or flattened (Fig. 702), including c and cc,
as above.

AA. Lvs. blistered or puckered. The Savoy cabbages, Fig. 703
{B. olerdcea var. buUata, DC., or var. sabauda, Linn.), to be
further divided, as in A.

Var. botrytis, Linn. Cauliflower and broccoli, in
which the head is formed of the condensed and thick-
ened fl.-cluster. Broccoli produces its heads later in the
season than cauliflower, and in mild climates it is allowed
to remain and make its heads in spring. See Cauliflower.

2. Napus, Linn. RAPE. Lvs. smooth from the first:

differs from B. oleracea chiefly in habit and more deeply
scalloped Ivs. There are oil-producing forms (var.
oleifera, DC.). The botanical position of the rapes is

doubtful.

3. campestris, Linn. First Ivs. hairy; all Ivs. glaucous
and thickish or somewhat fleshy, the lower ones lyrate
and toothed, the st.-lvs. cordate-amplexicaul and

628. Wild cabbage on the cliffs of the

English Channel.

630. Pak-choi. Brassica chinensis.

acuminate: fls. shorter and also smaller than in the B.
oleracea series (Fig. 629). A weed in waste places, in
its run-wild form, but rarely persisting long or becom-
ing troublesome. There are oil-bearing forms (var.

oleifera, DC.).

Var. Napo-Brassica, DC. (B. oleracea var. A'dpo-
Brdssica, Linn.), is the rutabaga evolution of the plant.
The rutabaga tuber is either white-fleshed or yellow-
fleshed, but the preference in this country seems to be
for the yellow kinds. For contrasts with turnips, see
No. 4; also Turnip in Vol. VI.
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BB. Lvs. (except upon the fl.-st.) thin and green: fls.

smaller and bright yellow, less prominently clawed.

C. Plant potentially biennial (that is, the root hard and

thickened, often distinctly tuberous): foliage firm
in texture.

D. Foliage distinctly hairy.

4. Rapa, Linn. COMMON TURNIP. Lvs. prominently

lyrate or interrupted below, the root tuberous. What-

ever the origin of the rutabaga and turnip may be, the

two plants show good botanical characters. The tubers

of the two are different in season, texture and flavor.

In the rutabaga, the small Ivs. immediately following

the seed-lvs. are sparsely hairy, but all subsequent
Ivs. are entirely smooth, densely glaucous blue, thick

and cabbage-like, with a fleshy petiole and midrib. In

the turnip, the radical Ivs. are always more or less

hairy, and they are green and radish-like, thin, with

slender petiole, and the Ivs. are much more lyrate,

with interrupted Ifts. on the petiole; the small Ivs.

following the seed-lvs. are also thinner and narrower

and more deeply scalloped. In the rutabaga, the fls.

are large and creamy-yellow, whereas in the turnip

MUSTARD. Fig. 632. Radical Ivs. comparatively few.

the blade thin and oval in outline, and on long and

slender, slightly feathered petioles, sharply and irregu-

larly toothed, with a thin bloom: beak of the pod more

abrupt: root distinctly
hard and tuberous.

China. This vege-
table appeared in

France in 1882 from

632. Lower stem leaf of Brassica

napiformis.

631. Tuberous root of pak-choi. Brassica chinensis.

they are small, yellow and mustard-like, with shorter

claws and more spreading calyx. The turnips vary in

hairiness, but the cone of expanding lys.,
or the "heart-

Ivs.," always shows the hairs distinctly, while the

hearUvs. of the rutabagas are normally entirely gla-

brous, fleshy, and remind one of the young shoots of

sea-kale. The turnip usually produces seed freely if

the bottoms are left in the ground over winter; and

thereby the plant spreads, becoming a true annual and
a bad weed, with a slender hard root. Oil-producing
forms are var. oleifera, DC.

DD. Foliage not hairy.

5. chinensis, Linn. PAK-CHOI CABBAGE. Fig. 630.

Radical Ivs. broad and ample, glossy green, obovate or

round-obovate in general outline, either entire or

obscurely wavy or even crenate, tapering to a distinct

and thick strong petiole, which is usually not promi-
nently margined: pod large and tapering into a beak
half an inch long: root sometimes tuberous (Fig. 631).

This plant is grown by the American Chinese, and is

occasionally seen in other gardens (see Bailey, Bull. No.

67, Cornel] Exp. Sta.). It is impossible to determine
whether this particular plant is the one that Linnaeus
meant to distinguish by his Brassica chinensis, but it

best answers the description in his Amcenitates (Vol.

IV). In Linnaeus' herbarium is a Brassica marked
"chinensis" in his own handwriting, but it shows purple
fls. and has lyrate^lobed Ivs., whereas Linnseus described
his plant as having yellow fls. and cynoglossum-like
Ivs.; probably not the original.

6. napiffirmis, Bailey (Sinapis juncea var. napi-
fdrmis, Paill. & Bois). TUBEROUS-ROOTED CHIXKSK.

seeds sent by Bre-

tschneider, of the Rus-
sian legation, Pekin. It

was offered by Ameri-
can seedsmen as early
as 1889. The plant is

a biennial, with thin

bluish foliage, and a small tuberous root like a conical

turnip. These roots reach a diam. of 3 or 4 in., and are

scarcely distinguishable from white turnips in appear-

ance, texture and flavor. In China the tubers are used

as a winter vegetable, the seeds being sown in summer.
The plant does not appear to have been brought to

the attention of botanists until Bretschneider published
an account of it in a French jour-
nal in 1881. Paillieux and Bois

(Le Potager d'un Curieux) regard
it as a variety of Brassica juncea,
to which the Chinese mustard

belongs, but it is very different

from that plant. It is nearly
related to pak-choi, and it may
have sprung from the same spe-

cies; but it is clearly distinguished

by its sharply toothed Ivs., one of

which is shown in Fig. 632.

cc. Plant truly annual: foliage

profuse, loose and soft.

7. Pe-tsai, Bailey. PE-TSAI
CABBAGE. Fig. 633. Numerous
radical Ivs., large and light green,

ovate-oblong, crinkledoblong or

and very veiny, and the margins
wavy, contracted into a flat and ribbed petiole 1-3 in.

wide, which is provided with a wide thin notched or

wavy wing; st.-lvs. sessile and clasping: pod of medium
size, with a short cone-like beak. The pe-tsai, or

Chinese cabbage, is no longer a novelty in American

gardens, although it does not appear to be well known,
and its merits are not understood. Its cult, and peculi-

633. Brassica Pe-tsai.

arities were described in France as long ago as 1840, by
Pepin, who says that, while the plant had been known
in botanic gardens for 20 years, it was brought to

notice as a culinary vegetable only 3 years before he
wrote. It appears to have attracted little attention in

Eu. until late
jn

the last century, however. It began to

attract attention in the U. S. probably about 25 years
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ago. The Ivs. tend to form an oblong loose head, like
cos lettuce. Cabbage; also pajie 3582.

AA. Whole plant green or but slightly glaucous when
in fl.: Ivs. on the fl.-sts. not prominently clasping:
fls. small and yellow. Annuals. (Sinapis or

Mustard.)

B. Pod long, terete or nearly so: pedicels spreading.
8. japunica, Sieb. POT-HERB MUSTARD. Fig. 634.

Annual, self-sowing: rather numerous radical Ivs.,

oblong or oblong-
obovate, the margins
either crisped or cut
into many very fine

divisions, the petiole
distinct at its lower

end; st.-lvs. all peti-
oled: pod very small,
with a slender beak.
The very soft thin

Ivs. make excellent

634. Brassica japonica, the radical
leaves used for greens.

"greens." Long
known, but with no
designative name, in

old gardens in this

country, and some-
times run wild about
premises. Intro, in

1890 by John Lewis
Childs as California

pepper-grass. A
very

worthy plant (Bull.

67,CornellExp.Sta.).
9. juncea, Coss. (Sindpis juncea, Linn.). CHINESE

MUSTARD. Figs. 626, 635. Rank and coarse grower, in
the common forms making great tufts of root-lvs. if

sown early: radical Ivs. usually abundant and often

very large, oval or pbovate in outline, the blade angled or

toothed, tapering into a narrow petiole, which generally
bears leafy appendages; lower st.-lvs. more or less

toothed and petiolate, the upper ones oblong or oblong-
lanceolate, entire and usually sessile or alternate: flow-

ering sts. and Ivs. more or less lightly glaucous: fls.

bright yellow: pod slender, of medium size, tapering
into a short seedless beak. Asia. This species is held

by Hooker and Thomson (Journ. Linn. Soc. v. 170) to
include a great variety of forms, as Sinapis Ixvigata,
Linn.; S. integrifolia, Willd.; S. ramosa, S. rugosa, S.

patens, S. cuneifolia, Roxbg.; S. lanceolata, DC., and
others. There are two types of it in cult, in our gar-
dens, one with the radical Ivs. somewhat sharply
toothed and nearly smooth below (sometimes grown as

Brassica [or Sinafns] rugosa), the other with root-lvs.

obtusely toothed and spinescent on the veins below
(comprising Chinese mustard, Chinese broad-lcuvnl
mustard, and brown mustard). Linnaeus founded his

Sinapisjuncea on a figure in Hermann's Paradisus (Her-
mann, Paradisus Batavus, t. 230, 1705), which repre-
sents a plant very like the former type mentioned above,
and which Hermann described as "lettuce-leaved."

10. alba, Boiss. WILD MUSTARD. Tall: Ivs. pinna-
tifid and rough-hairy: pods spreading, hairy, the lower
part thick and few-seeded, the beak longer: seeds pale
brown, large. Weed, from Eu.

11. arvensis, Kuntze (B. Sinapislrum,
Boiss. Sinapis arvensis, Linn. Sinapis-
trum aniense, Spach). CHARLOCK. Tall:
Ivs. strong-toothed, or sometimes nearly
lyrate: pods knotty, glabrous or hairy, the

upper third indehiscent and 2-edged, usu-

ally 1-seeded. Weed, from Eu.

BB. Pod short, distinctly 4-angled: pedicels
arid pods oppressed.

12. nigra, Koch. BLACK MUSTARD. Fig.
636. St. tall and upright, with wide-spread-
ing branches: Ivs. pinnatifid, somewhat

hairy: pods short and erect, glabrous; seeds
small and dark brown, pungent, supplying
the mustard of commerce. Cult, in Eu., but
a weed in this country. Commercial mus-
tard is the flour of the seeds of this species
chiefly, but the seeds of B. alba and prob-
ably of B. juncea are sometimes used.

B. arfpressa, Boiss. Annual or biennial,
much like B. nigra but st. stiffer, Ivs. less

divided and plant somewhat hoary: pods
with a short 1-seeded beak. Occasionally
adventive from Eu. B. sinensis, Hort.=
B. chinensis.

Many forms of Brassica have been described
that it is not necessary to endeavor to account for
here. Studies in crossing may be expected to indi-
cate some of the relationships. The writer has
found no difficulty in crossing cabbage-kale-cauli-
flower and others. See Lund and Kjaorskou, Land-
briigets. Kulturplanter No. 4; and "Morfologisk-
anatomisk beskrivolse af Brassica oleracea, B.
campcslrii og B. Napus.' L H B
BRASSOCATTLflDLIA (compounded

from Brassavola, Cattleya and Lxlia).
Orchiddcex. A small group of trigeneric
hybrids between the genera Brassavola,
Cattleya and Lalia.

B. balarucensis (B. Digbyana x L.-C.

Schilleriana). B. Fuerstenbergii (Bras-
sotelia Gratrixiae x C. Trianse). B. Mdch-
ayi (B. Digbyana x L. - C. elegans). See
also Adamara and Linneara.

r
636.

Siliques of

Brassica
nigra. (XI)

635. Broad-leaved Chinese mustard. Form of Brassica juncea.

BRASSOCATTLEYA (compounded
from Brassavola and Cattleya). Orchiddcex.
A genus established to include hybrids
between the species of the genera Bras-
savola and Cattleya.
The following, among others, are offered in the

American trade:

B. Akebenii (B. Digbyano-gigas x C. Luddeman-
neana). B. Alexdnderi (B. Digbyana x C. citrina).
B. Chdmberlainix (B. Digbyana x C. quadricolor).
B. Cliftonii, Hort. (B.-C. Digbyana-Massiae x C.
Trianse var. Uplands). G.C. III. 45:34. O.R. 18:48.
var. Wellesleys', Hort. G.C. III. 51 : 135. B. conspicua
(B. glauca x C. Leopold!!). B. Digbydno-Fdrbesii (B.

Digbyano x C. Forbesii). B. Digbydno-gigas (B. Dig-
byana x C. Gigas). B. Eva (C. Lawrenciana x B. Dig-
byana). B. gesneriseflora (B. fragrans x C. maxima).

B. heatonensis (B. Digbyana x C. Hardyana). B.

Holfordii (C. Forbesii x B. Digbyana). B. Hyex (B.
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Digbyana x C. Harrisoniana). B. langleyensis (B. Dig-

byana X C. Schroedene). B. Laurenlidno-glauca (B.

Laurentiano X C. glauca). B. Leemdnnix (B. Dig-

byana x C. Dowiana). O.K. 11:57. B. Marise (B.

Digbyana x C. Warneri). B. Maronx (B. Digbyana
X C. Warscewiczii). B. nivdlis (B. fragrans x C.

intermedia). B. Peetersii (B. glauca x C. Lawrence-

ana). B. Pocahdnlas (B. Digbyana x C. Eldorado).

B. Sdnderi (B. glauca x C. Schroedene). B.

sandhaghensis (B. Digbyana x C. Setulleriana). B.

slridta (B. fragrans x C. Mossiae). Fls. rose-colored,

fragrant. R.H. 1903:276, desc. B. Susanna;. (B.

Digbyana xC. Thayeriana) . B. Thdrntonii (B. Dig-

byana x C. Ga-skelliana). J.H. III. 61:601. B.

Veitchii (B. Digbyana x C. Mossiae). B. Vilmorinidna

(B. Leemannia? x C. Mossiae). B. WeUesleyss (B.

glauca x C. Mossiae Wageneri).
Brassavola Digbyana, Lindl., is now considered a

Lxlia, so the above hybrids, under that conception,

might be designated Lselio-Cattleya.
GEORGE V. NASH.

BRASSO-L.(ELIA (compounded of the genera
Brassavola and Lselia). Orchiddcex. Established to

include hybrids between the two genera.
The following are to be found in the American trade:

B. Candri (B. Digbyana x L. xanthina). B. Digby-

dno-purpurdta (B. Digbyana x L. purpurata). B.

fladosa (B. nodosa x L. flava). B. Helen (B. Digby-
ana x L. tenebrosa). Q.R. 10:169. B. Jessopii (B.

Digbyana xL.-C. xanthina). B. Lellieuxii (B. Digby-
ana x L. anceps). B. R6lfei (B. Digbyana x L. crispa).

B. Thwditesii (B. Digbyana x L. grandiflora). B.
Veitchii (B. Digbyana x L. purpurata). B. wesifieldi-

ensis (B. glauca x L. flava).
Brassavola Digbyana, Lindl., is now considered a

Lselia, so the above hybrids, under that disposition,

might be designated as hybrid Laelias.

GEORGE V. NASH.

BRASSO-L.ELIA-CATTLEYA. Orchiddcex. Atrigen-
eric hybrid. B.-L.-C. Fbwleri (C. Schroederse auran-
tiaca x Brasso-Lselia Mrs. M. Gratrix). Fls. yellow,

tinged, and veined with salmon-rose. G.C. III. 41:

303. Brassavola Digbyana, one of the elements, is now
considered a Laelia, and the plant would then belong to

I.selio-Cattleya. GEORGE V. NASH.

BRAVOA (Bravo, Mexican botanist). Amaryl-
lidacex. A small genus, much resembling in some of its

species the tuberose (Polianthes), and hardly distinct

from it.

Stems slender, from small thickened rootstocks: Ivs.

mostly basal: infl. a lax spike or raceme; fls. always in

pairs, more or less bent or curved; stamens 6, included
within the perianth-tube: fr. 3-celled, many-seeded.
Native of the mountain and tableland region of Mex.
Five species have been described formerly, but recent

explorations have discovered some 5 or 6 additional

species.
While the flowers are not so showy as the common

tuberose, yet the genus should be found in every choice

bulb collection. Only one species has been cultivated to

any extent, and even this species is not well known. As
the species often grow in the high mountains of Mexico,
they ought to be hardy in the southern stretches of the

temperate zone.

geminifldra, Llav. & Lex. MEXICAN TWIN-FLOWER.
Sts. 1-2 ft. high: bulbs small, 1-1 Ji in. long, the outer
scales cut into fine fibers at the top: basal Ivs. linear,

erect, 6 lines or less broad, smooth: fls. in a slender

raceme, reddish or orange-colored; lobes minute,
rounded. B.M. 4741. Handsome, and worthy of more
attention.

B. llulliana, Baker. Basal Ivs. described as lanceolate, 1-1 H in.

broad: fib. in 5 or ti pairs, white. Seemingly too near the little-known

35

Polianthes mexicana. Not in cult. B. sessilifldra, B. denaiflbra,

and B. singidifttira, are rare species, only known from herbarium

specimens. The latter two, however, should probably be excluded
from this group. J_ |^ RoSE.

BRAYA (Count de Bray, 1765-1831, German
botanist). Cruciferx. Small tufted alpine or boreal

perennial herbs, sometimes grown in alpine gardening.
There are a dozen or more species in Eu., Asia and
Amer. Plant glabrous or cano-tomentose: Ivs. radical,

spatulate or linear, entire or dentate: fls. on scapes
that often are naked and sometimes only 1-fld. but

mostly bearing racemes or corymbs, white or rose-

colored or purple. B. alpina, Sternb. & Hoppe, is the

usual species, with white fls. B. pinnatifida, Koch

(probably properly Sisymbrium pinnatifdum, DC.),
has white-lilac fls. Practically unknown in cult, in N.
Amor.

BRAZIL-NUT: Bertholletia.

BREAD-FRUIT: Artocarpus.

BREAD-NUT: Brosimum Alicastrum.

BREEDING OF PLANTS. The definite producing
of kinds of plants adapted to given uses and conditions

is known now as plant-breeding. The existing varieties

are of course the result of the action of natural tenden-

cies and laws, but the producing of them has not been,
for the most part, a conscious, or at least not a regu-

lated, act on the part of man. The laws of variation

and inheritance are now beginning to be understood,
and the application of this knowledge is to produce
orderly and more or less predictable results.

In beginning the artificial cultivation of plants, our

early ancestors, even with their crude understanding
and methods, probably selected seed for planting from
the best wild individuals of any plant. The selection of

seed from the best individuals has thus been continuing
for thousands of years, ever since the dawn of civiliza-

tion. While this is a crude method of breeding, if long
continued on an extensive scale, it could not, as is now
recognized, fail to have results. The greatness of the

changes produced is shown by the fact that some of

the most extensively cultivated crops, such as wheat
and maize, have been so modified that the wild types
from which they sprang cannot now be recognized,

although the original wild ancestors probably still exist.

Breeding did not become established as an art until

comparatively recently. The sexuality of plants was
not established until it was proved experimentally by
Camerarius in 1691; and the first hybrid of which there
is record was made in 1719 by Thomas Fairchild, an

English gardener, who crossed the carnation with the
sweet william. The first exact knowledge of hybridiza-
tion dates from about 1761 when Koelreuter began
publishing the results of his observations, but even his

work hadf little bearing on practical plant-breeding.
The systematic breeding of plants may be said to have
begun with the work of Knight and Von Mons about
the beginning of the nineteenth century.

Knight worked mainly in hybridization and in 1806
said: "New varieties of every species of fruit will gen-
erally be better produced by introducing the farina of
one variety of pollen into the blossoms of another than

by propagating from a single bud." Von Mons worked
mainly in selection and it is interesting to note that
his experiments were made primarily with pears. He
emphasized continuous selection and produced very
many valuable varieties. It is probable that a large
part of the success of Von Mons work was due to the
fact that pears are normally sterile to their own pollen,

requiring cross-fertilization, and, therefore, many of
his new varieties were probably hybrids. He was not
aware of this fact, however, and it made no great differ-

ence in the establishment of the principle which has
since proved to be so important.
A most important stimulus to the development of
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plant-breeding was given by the publication of Darwin's
famous works, particularly his "Animals and Plants
under Domestication," in 1868. His extensive re-

searches, masterful compilation and systematizatipn of

the existing knowledge may be said to have established

breeding on a systematic basis.

Following Darwin, little advance was made in the

knowledge of the principles
of breeding until in 1900,
when Mendel's papers on plant

hybridization, describing his

now famous principles or laws
of inheritance, were rediscovered

independently and brought to

attention by DeVries, Correns
and Tschermak. The discovery
of these laws and the publication
of DeVries' "Mutation Theory"
in the same year, marked the

beginning of a new era in plant-

breeding. No matter what the

final conclusions may be regard-

ing Mendel's principles and the
mutation theory, the stimula-

tion which these two theories

have given to breeding has

already served greatly to modify
and extend knowledge, both in

scientific and practical direc-

tions.

The great advance that has
been made in the discovery of

the underlying principles of

breeding puts experimentation
in this field on a much surer

basis and the breeder can now
approach his subject with defi-

nite understanding.

637. Variations in size

of wheat plants grown
side by side in field.

Classification of varieties.

To understand clearly the character of organisms
with which breeding deals, careful definitions of the

different groups of cultivated plants which are ordi-

narily known as varieties are needed. One speaks of

varieties of wheat, corn, apples and pears, yet it is

known that these varieties differ from each other as

natural groups. In order to distinguish clearly these

differences, the following classification of varieties into

races, strains and clons has been proposed:
Races are groups of cultivated plants that have well-marked

differentiating characters, and propagate true to seed except for

simple fluctuating variations. The different groups of beans, peas,
wheat, oats,

'

corn, cotton, and the like, referred to commonly as

varieties, are thus in a more restricted sense races. Boone County
White, Learning, Golden Bantam, and so on, would be recognized
as races of com, and Turkey Red, Fulcaster, Fultz, as races of

wheat, and Early Paris, Dwarf Erfurt and Snowball as races of

cauliflower.

Strains are groups of cultivated plants derived from a race,
which do not differ from the original of the race in visible taxonomic
characters. When the breeder, by a careful selection of Blue Stem
wheat, produces a sort of Blue Stem that differs from the original
race only in the quality of yielding heavily, it would be called a
strain of Blue Stem.

Clons are groups of cultivated plants the different individuals
of which are simply transplanted parts of the same individual, the

reproduction being by the use of vegetative parts such as bulbs,
tubers, buds, grafts, cuttings, runners, and the like. The various
sorts of apples, potatoes, strawberries, chrysanthemums, and so on,
commonly denominated varieties, in a more restricted sense would
be clons. Clons of apples, pears, strawberries, potatoes, and the

jike,
do not propagate true to seed, while this is one of the most

important characters of races and strains of wheat, corn, and others.
The term variety would thus be used in a general sense, and would
include races, strains and clons.

Heredity.

The laws of heredity are of primary importance to
the breeder. It is a general principle that like begets
like, but it is also true that like frequently gives rise to

unlike. In general, by heredity is meant the tendency
which an organism manifests to develop in the form and
likeness of its progenitors, and the study of heredity
includes thus the inheritance of characters. It is of the
utmost importance that organisms in general reproduce
their kind, as otherwise the breeder would be confronted
with confusion, but it is of equal importance that the off-

spring does not always reproduce the parental charac-
ters. There are thus apparently two conflicting prin-

ciples in plant-breeding. On the one hand, the breeder
seeks to produce variations in order to get new types
as the foundations for improvement. On the other hand,
when such a variation from or improvement on the nor-
mal type is secured, he reverses the process and tries

to establish heredity and reduce the amount of varia-

tion, so that the aphorism, "like begets like,
1 '

will hold
true.

In pedigree- or grade-breeding, and in breeding to

produce new varieties, the importance of hereditary
strength cannot be overestimated, as it is only by ren-

dering this power very great that any new form can be

brought to what is called a fixed type.
In recent years, the ideas of fixity of type have been

greatly modified, and it is now held that fixity of

type is secured by purifying a race from all admixtures
so that any character represented in a race will be pure.

Unit-characters.

The modern studies of heredity have led to a new
conception of organic characters that should be clearly
understood by the breeder. A careful study of species or

varieties of plants or animals focuses the attention not

on the generality of the differences existing but rather
on the differences in certain characters; one observes
whether a plant is smooth or hairy, cut-leaved or entire-

leaved, much branched or simply branched, erect or

procumbent, tall or short, and the like. This leads to

the conception that a plant is not of simple organiza-
tion but is comprised of a combination of characters.

These characters or the physiological units which cause

them are now thought of as in considerable measure

independent of each other and as representing dis-

tinct organic units. The classical studies of Gregor

638. Red cedar: a, Columnar form; b, Spreading form.

Mendel on the hybridization of races of peas that

exhibited different characters established the fact that

at least certain characters are inherited separately and

may form permanent new combinations.
A unit-character, then, may be defined as any char-

acteristic quality or set of qualities or expression of

character in an organism that is inherited as a whole

and independent of any other quality or set of qualities.

They are the organic units of inheritance. The units

that are considered in hybridization are not the

species or varieties themselves, but the unit-characters

of which they are composed. The origin of a new
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variety would then consist in the acquirement of a new
character by the organism or the loss of an old character

or of the production through hybridization of new
combinations of characters that already existed but
in different combinations.

Nature of variation.

While, as indicated in the discussion of heredity,

organisms are usually reproduced in the likeness of

their parents, nevertheless it is well known that

all plants vary. Individual plants differ from one

another just as do men. The fact that plants can be

improved by selection depends upon the occurrence of

these so-called variations. One is accustomed to think

of plants as very stable and uniform. Casually looking
over a field of ox-eye daisies and admiring their beauty,
one distinguishes no apparent variability; all seem to be

alike. Nevertheless, if the plants are examined care-

fully and the different individuals studied, it is found

that each one possesses certain peculiarities. Some have

large flower-heads, others small flower-heads; some
have very many rays or petals, others comparatively
few; some have broad rays, others narrow rays. Some
plants are tall, others short. No two plants can be
found which do not differ from each other in some
noticeable character. They present different facial

expressions, the same as do people or cattle, so that

different individuals may be recognized after one has

studied them and made their acquaintance. This is

one of the interesting studies which the breeder pur-
sues. Careful gardeners learn to recognize the individ-

ual plants that they handle day after day as the

shepherd recognizes the different members of his flock.

The inheritance of a character ordinarily does not
mean its exact expression in the offspring as in the par-
ent. In considering variations from the standpoint of

the conception of unit-characters, it must be remem-
bered that only the determiners of a character are in-

herited and the expression of the character in the new
individual is influenced by the environment under which
the individual develops. It must also be remembered
that in the higher plants and animals with which the

breeder ordinarily has to deal, an individual results

from a fertilized egg-cell which contains the heritage
determiners of two parents and, as there are a very
large number of characters making up any individual

and as different individuals possess different determi-
ners which are brought together in fertilization, rarely or
never can one individual be conceived to be an exact

counterpart of another.
Variations are of very great difference in magnitude

and kind; and while many different names have been

given to the different types of variation, the most
generally accepted usage at present is to classify all

variations either as fluctuations or mutations.
Fluctuations are those variations that are supposed

to be due to the direct action of environment and that

are not inherited. The variation in size as a result of

richness of soil, is such a fluctuating variation and, as

well recognized, is not a heritable character. A similar

illustration of such a variation is the difference in size

of oat or wheat plants due to crowding in the field

(Fig. 637). It is known that if a pole bean be trans-

ferred to the North, it tends to produce a bush type,
and if a cowpea be transferred to the North, it tends to

shorten up its vine and assume a bush habit. An in-

teresting illustration of such modifications is shown
in the ordinary red cedar, Juniperus virginiana (Fig.

638). In the rich, moist soils of Pennsylvania, Mary-
land and Virginia, this tree forms a beautiful tall col-

umnar top with dense foliage (Fig. 638 a). On the dry,
sterile, limestone hills of Kansas, Nebraska, and Ken-
tucky, and in the sandy soil of Florida, the same tree

produces a spreading, scraggly top of entirely different

character (Fig. 6386). If one of these trees is trans-

planted while young, from sterile barren soil to moist
rich land, jt

assumes the tall columnar habit as a result

of the environment.
Plant-breeders have sometimes assumed that such

modifications, which are the result of environment

(Fig. 639), are of great importance to them. This

matter, however, is in grave doubt. The informa-
tion at command indicates that these characters, which
are physiological adaptations; are not hereditary, and
are lost as soon as the plant is transferred again to its

normal environment. If, for example, it is desired to

produce a bush cowpea and the selection is undertaken
in the South with a viny variety, a search should be
made among the plants for the individual that ap-
proaches most nearly to the bush type, and it is probable
that this plant would be as likely to transmit this

character to its progeny as a similar bushy type selected

under northern conditions. As a matter of fact, it may
be that this tendency could be recognized much more

639. Variation in size of dandelion caused by growing at dif-

ferent altitudes, a, Plant grown in valley at low altitude; b, plant

grown on mountain at high altitude. (From Bonnierj

clearly in a southern location, where the plants normally
produce vines, than in a northern location.

Mutations, on the other hand, are changes that are
more profound and effect the germinal cells of tha

organism in such a way that the changes are inherited.
The most typical illustrations of mutations are the

striking large type-variations that are known to gar-
deners as sports, and which ordinarily reproduce true
to seed. It must not be understood, however, that
all mutations are large type-variations. This, it is

true, was in large measure the meaning given to muta-
tions by DeVries in his development of the mutation
theory of evolution, but the moie general interpretation
of biologists at present is to consider any type of varia-
tion that is inherited as a mutation. Many small varia-

tions, such as a slight difference in height of ear in corn,

may be regularly inherited, and in some instances
differences that are so slight as to be distinguished only
by careful biometrical analysis are regularly inherited,

generation after generation, even under very different

conditions. Recent scientific studies have emphasized
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the great importance of such variations in the produc-
tion of cultivated varieties and the evolution of species.
As is well known to gardeners, these sports or mutations

appear suddenly without warning or reason, so far as is

known. They cannot be produced, and one must simply
wait until they appear and then be prepared to recog-
nize and propagate them. Mutations usually repro-
duce their characters without much reversion to the

parental type except such as is caused by cross-pollina-
tion. Mutations of self-fertilized plants thus usually
come true to type, while in cross-fertilized plants the

mutation must usually be cultivated in an isolated

place and carefully selected to weed out the effect of

such crossing as has occurred. Many seedsmen examine
their trial-grounds regularly for sports or mutations,
and many of the best varieties have lesulted from the

selection of such sports. Livingston, of Ohio, who dur-

ing his life was famous for the number of new varieties

of tomatoes which he produced, made it a practice to

search regularly the fields of tomatoes, which he grew
for seed purposes, for such sports, and almost all of his

numerous varieties were pioduced by the discovery of

such striking variations.

A very interesting case of a variety that originated as

a. seedling sport or mutation is the now familiar case of

the Cupid sweet pea. Until about fifteen years ago the

only sweet peas known were the ordinary tall twining
sorts which grow to a height of 3 to 6 feet, depend-
ing upon the richness of the soil. At this time there was
found in California, a small dwarf sweet pea plant only
about 6 or 8 inches high. This was growing in a row of

the Emily Henderson variety, one ol the ordinary tall

sorts from which it evidently had sprung. Seed of this

640. Stem of pondweed (Potamogeton

spiralis), showing narrow submerged
leaves and broad floating leaves. (After

Britton and Brown.)

dwarf plant was saved and grown, and it was found to

reproduce plants of the same dwarf character. The
variety was designated the Cupid, under which name it

was introduced to the seed trade and distributed over
the world. The Cupid differed from other sweet peas
not only in height but in its closely set leaves and general
habit of growth. Indeed it is as distinct from other
sweet peas as are distinct species of plants in nature.

From the original Cupid, there have sprung many

different sorts, until now there are varieties of Cupids
representing almost all variations of color and shape
of flower known in the sweet pea family.

Causes of variation.

Understanding of the causes of variation is as yet
very imperfect. Fluctuations are in general interpreted
as the direct physiological action of environment on the

plant, or, in other words, environmental reactions.

There would seem to be no doubt of the correctness of

this view for the cause of ordinary fluctuations, and it

may be accepted as the cause of such fluctuating varia-

tions as the breeder will commonly meet. Such reactions

as the changes in structure and form of the entire air-

leaves and finely divided water-leaves of certain butter-

cups (Ranunculus) and the floating and submerged
leaves of pondweeds or Potamogeton (Fig. 640), and the

loss of knees on the bald cypress when cultivated on

high land where the soil is well aerated, may be inter-

preted merely as extreme environmental reactions.

Even these extreme changes are not inherited other
than that the ability to react in this way under different

environments is inherited.

To account for mutations is, however, a much more
difficult matter and no definite conclusion as to their

cause has yet been reached. Lamarck and his followers

have strongly maintained the hypothesis that changed
environment would stimulate the production of varia-

tions that would permanently effect the organism and
its progeny in the direction of better adapting them
to their environment. Many scientists, even today,
believe in the effectiveness of environment in develop-
ing adaptive changes. Weisman and his followers,

however, appear to have shown that characters acquired
through external influences, the so-called acquired
characters, do not affect the germ-cells, which are early
differentiated in the development of the organism, and
are thus not inherited.

While, in general, it is certain that the ordinary
environmental reactions are not inherited, it is known
that plants long grown under a certain environment
become modified to suit that environment, and that

such adaptive changes have in some way so modified

the organism that the adaptive changes are rendered

heritable. Thus the conclusion follows that in some way
environment by its stimulation does occasionally affect

the germ-cells and produce changes that are inherited.

Plants that have long been cultivated under widely

varying conditions almost invariably develop numerous
heritable variations that would be classed as muta-
tions. The older breeders strongly held to the belief

that such conditions as change of food-supply, change of

altitude, artificial cultivation, budding, and grafting,
indeed the ordinary manipulation of agricultural culti-

vation, lead plants to vary in directions of importance
to the breeder. Clearly, no problem is of more impor-
tance to the breeder than to be able to produce or cause

such new characters to appear.

It is only very recently that the idea has developed that one can

go farther than possibly to change the environment. With the

publication of MacDougal's researches in 1906, describing mutations
that were apparently caused by injecting the capsules of plants with
certain solutions, such as zinc sulfate and magnesium chloride, a

possible new method of forcing variations was introduced. Mac-
Dougal apparently obtained marked variations as a result of his

treatment, that were inherited in succeeding generations.
Tower, by subjecting potato beetles during the formation of the

germ-cells to extremely hot and dry or hot and humid conditions

with changes of atmospheric pressure, was able to cause the

development of marked changes or mutations that were found to

transmit their characters true through several generations and which

segregated as unit-characters following hybridization. He con-

cludes from his experiments "that heritable variations are produced
as the direct response to external stimuli."

Gager has produced similar changes in plants by subjecting the

developing ovaries to the action of radium rays, and a number of

similar studies by Hertwig and others indicate that radium ema-
nations have a very active effect on both plants and animals.^

While the evidence favoring the value of such external stimuli

as the above in producing new heritable characters is apparently
definite and positive, the extent to which the method can be used in
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practical breeding has not been determined, and indeed further

experience must be awaited before the evidence, or the interpreta-
tion of the evidence presented in these very valuable and sug-
gestive researches, can finally be accepted. Humbert has made ex-

periments in which the capsules of a pure line of a wild plant
(Silene noctiflora) were injected with the solutions ust-il by
MacDougal, and although the number of plants handled (about
15,000) was apparently as great or greater than was used in Mac-
Dougal's experiments, no mutations were found in the treated

plants that were not also found in the untreated or check plants.
Some observations and experiments are recorded in literature

which indicate that mutilations or severe injury may induce the

development of mutations. Most noteworthy among such obser-
vations are those of Blaringhem, who by mutilating corn plants in

various ways, such as splitting or twisting the stalks, apparently

produced variations that bred true without regression and which
he described as mutations. Observations on the great frequency of

striking bud-variations on recovering trunks of old citrus trees in

Florida, following the severe freeze of 1894-5, also furnished
evidence in support of this theory.

While the evidence at command regarding the artificial pro-
duction of mutations is not yet sufficiently exact and trustworthy
to enable one to draw definite conclusions and formulate recom-
mendations for practical breeders, it may be stated that this is

apparently one of the most profitable lines of experimentation for

the immediate future.

Principles of selection.

Selection is the principal factor of breeding, both in

the improvement of races and in the production of

new races and varieties (Fig. 641). The keynote of
selection is the choice of the best, and a factor of the

highest importance in finding the best is the examination
of very large numbers.

In evolutionary studies, it has long been recognized
that variation is the foundation of evolution and that
no evolution is possible without variation; but, to selec-

tion has been assigned an all-important part as guiding
and even stimulating the variation in a certain direc-

tion. Darwin, and particularly some of his more radical

followers, have assigned to selection a creative force, in

that it has been assumed that when nature by a slight
variation gave the hint of a possible change in a certain

direction, natural or artificial selection, by choosing this

variation and selecting from among its progeny the
most markedly similar variants, could force the advance
in the direction indicated. Since Darwin's time, this

cumulative action of selection had been emphasized so

forcibly that selection had come to be recognized as an
active force in creation rather than merely as a deter-
minative agency.

It is certain, of course, that, by careful observation
and selection from any particular race, ultimately a
new race may be produced. The question is whether
the individual or individuals selected in producing the
new race have not varied by mutation or seed-sporting
rather than being merely representative of the cumula-
tive result of the selection of slight individual varia-
tions. The sugar-beet furnishes an interesting illustra-

tion in this direction. It will be remembered that
Louis Vilmorin started the selection of sugar-beets for
richness in sugar between 1830 and 1840, selecting first

by means of specific gravity, the method being to throw
the beets into solutions of brine strong enough so that
the great majority of them would float, the few that
sank being of greater specific gravity and presumably
of greater sugar-content. Considerable improvement
was produced by this method. About 1851, the method
of chemical analysis was introduced to determine the
exact sugar-content. At this time, the sugar-content
was found to vary from 7 to 14 per cent, and in the
second generation of selection individuals with 21 per
cent of sugar were found. The selection based on per-
centage of sugar, using the beets highest in sugar as
mothers, has been continued regularly since that time,
and the industry has come to rely entirely on careful
selection for high sugar-content. It would be expected
that under these conditions, the percentage of sugar
would have increased sufficiently so that the selected
plants could be considered a different race or strain. Yet,
after fifty years of selection, the highest sugar-content
found is only about 26 per cent, and this in a very few

instances, seldom over 21 per cent being found. At the

present time, many thousand analyses are made every
year, so that abundant opportunity is afforded to find
individuals producing a high sugar-content. On the

contrary, when Viknorin's
work was started, the
determination of sugar-
content was made by
very laborious methods,
and was limited to com-
paratively few individ-

uals. It is not improb-
able that if Vilmorin had
been able to make analy-
ses of the sugar-content
in many thousands of

roots, he would have
found certain individuals

producing as high as 26

per cent. The inference
from this illustration

would be that the limita-

tions of the variation

within the race have not
been surpassed as a result

of selection.

641. Improvement of corn by
selection. Boone County White
corn on left, and original type
from which it was developed by
selection on right.

Of recent studies favoring the active influence of selection in

creating or strengthening characters, the most noteworthy are those
of Castle and Smith.

Castle and his assistants made an extensive series of experiments
with hooded rats to increase the black-colored dorsal band on the
one hand and to decrease or obliterate it, on the other. He appears
to have obtained very positive evidence favoring the gradual cumu-
lative action of the selection, as he succeeded in markedly increasing
the amount of black in one strain until the rats were almost wholly
black and in the other strain almost wholly obliterating the black.
Castle has also obtained similar results in producing a four-toed
race, and a change of coloring in guinea-pigs. His view mav be
summarized in the following quotation: "In Johannsen's view,
selection can do nothing but sort out variations already existing in
a race. I prefer to think with Darwin that selection can do more
than this; that it can heap up quantitative variations until they
reach a sum total otherwise unattainable, and that it thus becomes
creative."

The experiments conducted by Smith and others at the
Illinois Experiment Station on selecting high and low strains of
corn with reference to oil- and protein-content, have resulted in

markedly distinct strains possessing these qualities. Experiments
have also been made in cultivating these varieties without selection
and the new characters have been maintained for several years
without marked regression.

The standard researches of DeVries, now familiar to all, chal-

lenged the correctness of the selection theory and sought to show
that species originated by sudden jumps or mutations. It may be
admitted that DeVries proved that species or new characters
were formed suddenly as mutations, but this would not prove
that they might not also be formed or actually induced to mutate
by a continuous process of selection. Indeed, in his experiments on
the production of a double-flowered variety of Chrysanthemum
segetum ("Mutationstheorie," Vol. I, p. 523), a few generations of
selection led to increasing markedly the number of ray-florets
before the ligulate corollas appeared among the disk-florets, the
change that he interpreted as the mutation that gave him the double
variety.

Tower's experiments with the potato beetle in attempting to
create by selection large and small races, albinic and melanic races,
and races with changed color-pattern, although conducted carefully
from ten to twelve generations, failed to give any evidence of pro-
ducing permanently changed types. While strains of plus and
minus varieties gave populations with a range of variation appar-
ently markedly restricted to their respective sides of the normal
variation range, still these selected strains did not greatly exceed
the normal range of variation in either direction, and when the
selection was discontinued, in two or three generations, again
populations exhibiting the normal range of variation were produced.
Jennings, in a series of selection experiments with paramecium
extending over twenty generations, and Pearl, in an extensive
experiment in the selection of chickens in an attempt to produce a
breed of high egg-laying capacity, failed to secure any evidence
favoring an accumulative effect of selection.

No series of experiments have had a more profound influence on
the conception of selection than those of Johannsen, the Danish
investigator. In studying commercial varieties of beans, he found
that such characters as weight and size of seed fluctuated around a
certain average, and when large seed or small seed was chosen, the

progeny showed the influence of the selection, being smaller or
larger in accordance with the direction of the selection. The
progeny, however, did not exhibit the extreme sizes of the selected

parents, there being a certain regression toward mediocrity. In
investigating this matter, Johannsen was led to use the ordinary
pedigree method of cultivating the progeny of different individuals
separately and inbreeding or selfing all seed used to prevent the
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crossing of different strains. By this method, he found that the

progeny of each individual fluctuated around an a/erage or typical
size, as had the commercial varieties, but that while some strains

were exactly the same in average size as the commercial variety,
others fluctuated around a larger mean or a smaller mean than the
commercial variety. He tried the experiment of selecting from
these large and small strains extreme variants, and found that no
advance was made as a result of the selection. He was thus led

to conclude that in a pure self-fertilized strain from a single plant
what he called a pure line no advance could be made by selection

and that the commercial variety with which he first experimented
was a mixed race. In the course of his experiments with pure lines,

several variations were obtained which reproduced true to type,
but these were interpreted by him as changes of type by mutation.

While, before the publication of Johannsen's results, breeders

clearly recognized the importance of determining individual per-
formance and using pedigree methods, still his pure-line conception
was a distinct advance and forcibly brought to attention the fact

that most commercial varieties and races consist of a number of

distinct types biotypes, as he ealled them, and that much of

our work of selection consists merely in isolating and purifying
these types.

Is one, then, to conclude that the practice of breeders
in continually selecting from the best for propagation
is useless, and must one advise practical breeders to

discontinue their selection? There can be no doubt
that the practical breeders have made advances by
selecting from the best individuals. No scientific

breeder will deny this. It is simply the question of the

interpretation of how the results were secured that is

in doubt and whether these results can be considered
as permanent new unit^characters.

It appears that one is dealing in breeding with two

markedly distinct types of selection, based on different

principles and arriving at different results, both correct

in principle and productive of equally valuable practical

results, but of very different value when considered

from a strictly evolutionary standpoint. The first of

these types would be that in which mutations are

selected and new races established, while the second
would be illustrated by that type of selection which is

intended merely to maintain a maximum strain of the
race.

It would seem that such cases of improvement as

are illustrated by the sugar-beet indicate that the con-
tinuous selection, generation after generation, of maxi-
mum fluctuations shown by a character, will result in

maintaining a strain at nearly the maximum of effi-

ciency; and that within a pure race the progeny of a
maximum yariate which would probably be classed

as a fluctuation, does not regress entirely to the mean of

the race in the first generation succeeding the selec-

tion, but that there is only a certain percentage of re-

gression similar to the regression determined by Galton.
These races or selected strains maintain themselves

as long as the selection is continued, and when the
selection is discontinued rapidly regress to the mean of

the species.
The practical breeder should clearly recognize that

the act of selection, the choice of the best, remains just
as important whether it has a cumulative effect,

thereby augmenting the character, or whether he is

merely purifying an already existing superior race. The
final result remains the same.

Methods of selection, or pedigree breeding.

By methods of selection is meant those practices that
the breeder uses to find promising variations, determine
their value, and purify or develop them into fixed

races coming true to seed.

Choosing superior plants.

The first concern of the breeder is to find the valuable
variations. How he had best do this will depend largely
upon the plant with which he is working. In all cases,
it is of the greatest importance to find the best possible
plants and this is likely to require the examination of a
very large number of individuals. This factor cannot
be too strongly emphasized. If, for example, one at-

tempted to find a man 7 feet high, one would probably

have to examine, or pass over, a million individuals
to find him. The superior individuals fitted to be the

progenitors of a new or improved race are very few.

Certain individuals far above the average may be
found by examining a comparatively limited number,
but the very best possible individual is but rarely

produced.
The plants from which selections are to be made

should be grown under as uniform conditions as possible,
so that the experimenter may have opportunity to

examine and select the best. Two methods of growing
plants for selection are in general use, and may be
termed the nursery method and the field method.

The nursery method, which was first used by Hallett

about 1868, consists in cultivating each plant under
the most favorable conditions possible for its best

development. By this method with wheat, for example,
Hallett pursued the policy of planting the indidivuals

in squares a foot apart, which would give each plant
abundant opportunity for stooling, and also the investi-

gator an opportunity clearly to distinguish each indi-

vidual plant and determine its characteristics, total

yield, and so on. In recent years, this method of grow-

ing the individual plants at a standard distance from
each other, in order to test their yielding capacities and
the like, has been used very extensively.

The field method was used by Rimpau about 1867,
and probably by many others before that time. By
this method, the selections are made from plants grown
under normal field conditions. The advantages of this

method are that it can be judged only what a plant will

do in the field under ordinary conditions of field cul-

ture, by growing and selecting it under these conditions.

In the large majority of cases, the first selections are

probably made from plants grown in the field in the

regular course of crop-production, which thus were

not specially grown for the purpose.
If one is to use the nursery method, the plants must

be especially planted. While the nursery method cer-

tainly allows the breeder to distinguish the individual

plants more clearly, in wheat, oats, and other crops that

are sown broadcast or drilled, it entails very much
extra work and is probably to be recommended only for

the use of experimenters who are giving their entire

time to the work. In the greater number of horticultural

crops, the individuals are normally cultivated one in a

place, as in the case of tomatoes, cabbages, strawberries,
currants and the like, and the examination of individuals

in the field thus satisfies the requirements of both

the above methods.
The breeder may have in mind either of two pur-

poses in his work: (1) On the one hand, be may desire

to secure an improved strain of a certain race, that is,

by selection to keep his seed up to the maximum of

efficiency. This may be called strain breeding. (2) On
the other hand, he may desire to produce an entirely

new race with different characters, and this may be

called race-breeding.
He should clearly recognize which of these types of

breeding he is following. As an illustration, suppose
that the breeder is growing the Stone tomato and

desires to maintain the best-yielding strain possible of

this race. He would then attempt to choose from a very

large number of plants of the Stone variety, the best-

yielding plants having the largest number of perfect
fruits and typical of the variety in habit of growth,

quality, character of fruit, and the like, and would hope

by a process of continuous selection to maintain his

selected strain in a state of high productivity. This is

the type of selection pursued by the sugar-beet
breeders described earlier in this article.

On the other hand, if he desires to produce an im-

proved new race, he would search among large numbers
of tomato plants of any or all varieties for the appear-
ance of mutations or sports, or plants of new type differ-

ing from any known variety. As a matter of experience,
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it should be stated that it is very easy to find types of

plants differing from the varieties or races ordinarily

grown, but far the larger part of such variations are

worthless types. Good new types, the superior or even

the equal of the known varieties, are of very rare

occurrence.
If the general improvement of a variety is the

breeder's purpose, he should choose a considerable num-
ber of apparently superior plants of good type, which
will form the basis of his selection work. Breeders who
are conducting careful experiments will find it neces-

sary and desirable to use careful methods of judging
their plants. While one is breeding possibly for one

primary improvement, as, for example, increased yield,

it is necessary, at the same time, that one should keep
the product up to the standard in other characteristics,

namely, quality, disease-resistance, drought-resistance,
and the like, and that one sees that all of the good
qualities of the variety are retained. To do this properly
necessitates the use of a score-card, on which each char-

acter of the plant that is important is given its relative

weight or grade. By the use of such a score-card, the
breeder can judge each character separately, and by the

adding up of the score-card get the rank of different

plants in a comparative way.
Inheritance test. When a number of plants have been

chosen, the next important factor is to test each indi-

vidual as to its inheritance. It must be continuously
remembered that a plant is valuable only as it produces
good progeny. To determine the inheritance, the usual
method is to plant the seed from each individual se-

lected in a row by itself, or in a marked part of a row.
This is the so-called "plant-to-row" method, and brings
the offspring of a single indiv idual together so that they
may be readily compared with each other and their

qualities carefully judged. These progeny rows should
be grown in a special breeding-patch in which the soil

is as uniform as can be secured.

It is frequently found that two select plants that are

equally good so far as their yield is concerned will give
progeny that, as a whole, differ greatly in this respect.
In the progeny of one, almost every plant may have
inherited the desired quality, while in the progeny of

the other only a few of the plants may show, in any
noticeable degree, the inheritance of the quality. To
determine the degree of inheritance, it is necessary to

grade carefully the progeny of each individual.

Finally, with the use of his best judgment, the
breeder determines the superior progenies, and these
would be the ones which have most nearly given the
ideal type and produced the best yield of the highest
quality. This would end the work of the first gen-
eration of the selection as the breeder now has the
data which shows him which of the original plants
selected was the superior one. It will be seen that this
is a method of judging the individual by its progeny.

Continuation of the selection the second year.

Having determined the superior progeny or progenies
at the end of the first year, the breeder then makes his
selections of seed-plants from these best progenies for

continuing the breeding. While one progeny may be
and usually is superior to all others, this may be due
to the season or other accidental conditions and for a
few generations it is usually the best policy to make
selections from several of the best progenies. Select
from each of the superior progenies several of the best

plants, using the same care in selecting these plants as
was used in choosing the first plants. Preserve the seed
from each of these plants separately and keep it care-

fully labeled so that its origin may be known.
The further work with these plants consists in plant-

ing each individual by the plant-to-row method, test-

ing the inheritance as described in the first generation,
and finally selecting again the best progenies. This
would be followed by again selecting from the best pro-

genies a number of superior individuals to continue the
selections in the third year.
The third and succeeding years of the selection would

be conducted in the same way as long as it was thought
necessary or desirable to continue the work.

Securing general stock seed of the improved strain.

In carrying out selection work as outlined in the pre-

ceding section, it is ordinarily the object of the breeder
to secure an improved strain of the race with which he
is working, and usually he desires to utilize such im-

provements as he can make at the earliest possible time.

With ordinary annual crops such as beans, peas, toma-

toes, corn, and cotton, it will be found a good policy at

the end of the second year of the selection, after taking
the seed from the few special plants used in continuing
the pedigree breeding, to harvest the seed from a num-
ber of the best plants remaining in the chosen progenies
and using this seed to plant a multiplication plat from
which stock seed may be secured to plant a fairly large

crop. Each year following this, seed may be taken in

the same way from the best progenies in the breeding

patch to plant a multiplication plat. By this method,
seed of a gradually improving grade may be secured
for planting a general crop.

Control of parentage.

In plant-breeding, as in animal-breeding, the isola-

tion of the parents is a very important consideration.

It is necessary that the character of both parents should
be known whenever this is possible. In breeding plants,
more attention is given ordinarily to the mother parent,

and in very many
a b c instances the charac-

ters of the father

parent are entirely
neglected. Animal-
breeders, on the con-

trary, give more
attention to the char-
acters of the male

parent, and much
improvement in ordi-

nary herds has been

accomplished by the
introduction of im-

proved heritage
through the male. In

plant-breeding, it is

desirable that the
seed of the select in-

dividuals be planted
in a field by them-
selves. This insures
that only progeny of

carefully selected in-

dividuals will be

planted near to-
gether, and thus no

e f a

642. Aquilegia flowers, illustrating
the process of emasculation,

a, mature bud showing stage which
should be chosen for emasculation;
6, similar bud with the tips of the
corolla pried apart and the stamens
removed; c, a bud opened naturally,
too old to operate on; d, a bud of the
stage shown in a and 6. with corolla
removed to show the internal organs;
et a bud the same as in d, but with
the stamens removed; /, the same as e,

but older, at the age when pollination
normally takes place; ff, pistil shortly
after fecundation, the remnants of the
stamens having fallen away.

ordinary stock will

enter as a contamination. One can be certain that each

plant of the progeny is fertilized with pollen from
another similarly good plant, or at least from a plant
derived from good parentage. One difficulty, however,
has been experienced by plant-breeders in planting con-

tinuously their selected stock in such isolated plats. If

this method is continued year after year, it results in

fairly close inbreeding, which, in the case of plants,
frequently results in loss of vitality and vigor. In
animals there is frequently no noticeable effect from
close inbreeding, and many of the most famous animals
have been produced as a result of the closest in-and-in-

breeding. In plants, however, it is possible to secure
much closer inbreeding than in animals, as in many
cases a plant can be fertilized with its own pollen.

Within recent years, much activity has been shown
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643. Plant of aquilegia with
flowers covered with bags in

hybridization work.

in the careful breeding and improvement of corn. The
corn plant has been shown, as a result of experiments
made by various investigators, as, for example, the
Illinois Experiment Station and the United States

Department of Agriculture, to lose vitality very
rapidly when self-fertilized. Within three or four

generations, by the most careful inbreeding, it is pos-
sible to reduce corn almost to total sterility. The

general practice of corn-

breeders who have been

giving attention to the pro-
duction of pedigree strains

is to plant the rows of corn
from different select ears

side by side, giving a row
to each select ear, and each

year selecting, from the

progeny of those rows that

give the largest yield, plants
to continue further the
selection. Planting these
select ears together every
year, therefore, means that

they are more or less inbred,
as the closest relatives are

planted together in the
same row. While in follow-

ing this practice at first no
effect was visible, corn-
breeders are now finding in

some cases an apparent de-

crease in yield, which seems
to be traceable to the effect of inbreeding. It seems

necessary, therefore, in corn and in other plants that
are affected by inbreeding, to use methods that will

avoid close inbreeding. The detrimental effect of in-

breeding is largely limited to those plants that are

normally cross-fertilized, this fact being strikingly

brought out in Darwin's "Effects of Cross and Self

Fertilization in the Vegetable Kingdom." Tobacco,
wheat, and some other plants that are normally self-

fertilized do not show this decrease in vigor as a result

of inbreeding.
Considerable effort has been made within recent years,

in the selection of certain crops, particularly corn,
to follow both parents, choosing good males and good
females of known parentage and crossing these by
artificial means. There can be no doubt but that

by the use of such methods more rapid progress could
be made, but in the greater number of cases the meth-
ods thus far devised require so much work as to be
almost prohibitive.
A method of breeding has recently been devised by

J. B. Norton in the improvement of asparagus, which is

worthy of careful consideration and may be applicable,
at least in modified form, to use in the improvement of

various crops. Asparagus is dioecious, the male and
female flowers being borne on different plants. The
first part of the process consists in selecting a number
of superior plants of both sexes, attention being given
to all important characters such as yield, quality, rust-

resistance, and the like. This having been done, the
next process consists in crossing each female with each
selected male plant and testing the progeny produced by
the cross. If, for example, ten superior females and ten

superior males were chosen, a sufficient number of
flowers on female No. 1 would be crossed with pollen
of each of the ten males to obtain sufficient seed to test

the comparative value of the progeny of female No. 1

with each of the ten males. The ten lots of seed from the
crosses on female No. 1 would be grown separately and
the comparative value of the different progenies deter-
mined by careful observations on vigor, rust-resistance,
quality of product, yield, and the like. In this way, it

would ultimately be determined which of the ten male
plants was the superior one to use in crossing with

female No. 1. In like manner, female No. 2 would be
crossed with each male and the progenies tested to
determine the superior male in this combination.
Finally the combination of each female with each male
can be compared and if the work has been conducted
with sufficient care and for a long enough period, it can
be determined which combination has uniformly given
the best results.

Asparagus is perennial and is easily propagated
vegetatively by separation of the roots, so that when
once the superior male and female combination has been

determined, these may be propagated vegetatively as

clons, in alternate rows in an isolated place so that all

seeds developed will be of the desired combination.

Asparagus produces numerous seeds and by such a
method an indefinite quantity of seed of the desired
combination can be produced. It would doubtless be

possible in a few years, if desired, to have all of the
seed used commercially grown from a single superior
combination.

If experiments of this nature could be made on an
extensive scale so that the males and females of the

highest or maximum grade could be discovered, they
would be of almost fabulous value. The importance
of this method of breeding may be better appreciated
by imagining the value of the best bull and the best

cow in the world if they would live indefinitely and if

it were possible for them to reproduce rapidly enough
to supply all of the individuals desired.

The direct application of this method is possible only
with perennial dioecious plants that can be propagated
as clons and that develop numerous seeds. The hop is

another plant to which this method of improvement
could be applied.

Hybridization.

Aside from selection, hybridization has pla3'ed the
most important role in the formation of the varieties

and races of our cultivated plants; but the results

obtained are in many cases closely connected with selec-

tion. Ever since the time of Knight, hybridization has
been used extensively in plant-breeding, and it seems
that this is the only sure means that the breeder can
use in producing new and desirable combinations of

characters. In hybridization, as generally used, the
breeder does not expect to cause or produce new unit-

characters, although such changes may occasionally
occur under the stimulus of hybridization. What he
can do with certainty is to secure hybrids combining
the different characters of two distinct sorts. The
extent to which such recombination of characters can
be carried is almost unlimited. In many cases, two or

three or even four distinct species and the characters

represented in their various varieties have been
recombined in hybrids.

In older literature, the term hybrid was restricted to

crosses resulting from the combination of distinct

species, while combinations of different races of the same
species were known as crosses or mongrels. The term

hybrid is here used as designating any product of a
cross when the parents were noticeably distinct from
each other, whether the parents belonged to different

clons, races or species. This broader use of the term

hybrid has become almost universal in recent years.

If, in discussion, it is necessary to refer to the degrees or

grades of difference in the parents, the hybrids may be

characterized as species hybrids, racial hybrids, clonal

hybrids and the like.

Choosing varieties to hybridize.

In starting any work in hybridization, the first

important step is the choice of the varieties to be

hybridized. It is interesting to make crosses of any two

plants with distinct characters and observe the recom-
binations of characters which result, but this haphazard
work takes too much time and is not to be recom-
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mended. The breeder, in general, should hybridize with

some definite aim in view and use systematic methods
in attempting to accomplish that aim. One cannot

ordinarily expect to obtain in hybrids of any two varie-

ties any characters which are not present in the parents.
The unit-character conception explained in the begin-

ning of this article is of fundamental importance in

understanding hybrids. The breeder, by a careful

study of varieties, determines the good characters and
the poor or weak characters of each variety. He may, as

an illustration, if working with tomatoes, find all of the

varieties with yellow pear-shaped fruits to be large

bushy plants, the so-called standards, and he may
desire a dwarf type of plant and red fruits. By examin-

ing the different races of tomatoes, he would soon find

a variety, such as the Quarter Century, which possesses

the characters of dwarf plant and red fruit. By crossing

these two varieties, he would obtain new combinations

of the characters of the two sorts, and if he grew a
sufficient number of the second generation of these

hybrids, he would be certain to find some plants in

which the pear-shape had been combined with the red

color and dwarf habit of the Quarter Century variety.
The study of the varieties of any crop thus gives the

breeder an idea of the characters availabje, and he must
then use his originality and judgment in determining
what combinations of these characters would form the

best commercial variety. If this combination does not

already exist, he may start out with considerable con-

fidence that it is possible for him to obtain such a
combination and thus a valuable, new variety. Plants,

however, are not simple in their organization and the

reaction of different characters on one another in

different combinations may not always be what one

expects. Again, in no plant has a complete analysis
been made of all characters, and it may be impossible
for us evor to reduce all the characters of a plant to a
unit-character basis; thus there is always an element
of doubt as to the value of any new combination of

characters until this combination has been produced
and tested.

Methods of crossing plants.

Plants, like animals, bear male and female organs, and an act

of fecundation is necessary in all ordinary cases to insure the devel-

opment of seeds. In probably the larger number of plants, the male
and female organs or the stamens and pistils are borne in the same
flowers on one plant. In some cases, as in the castor bean, corn, and
the like, both sexes are borne on the same plant but in different

flowers. In still other cases, as in the date palm, asparagus, hop
and hemp, the sexes are on different plants.

In hybridizing plants, it is necessary to insure that the plants
are not fertilized with their own pollen or with pollen from any
other source than that desired. If, therefore, the plant to be oper-
ated on has the stamens and pistils in the same flower, the stamens
must be removed from the buds before they burst and discharge
the pollen. This act of removing the stamens, or emasculation,
aa the process is called, is necessary in order to prevent self-fer-

tilization. In some plants, it is necessary to emasculate the buds
very early, as the pollen develops considerably in advance of the

pistils. In other cases, the pistils reach maturity or a receptive
condition before the pollen is shed. In this latter case, the emas-
cuUtiun may be delayed until a time just previous to the normal

opening of the flower.

The process of emasculation may be illustrated by the colum-
bine. Here large-sized buds are chosen just before they open
normally (Fig. 642). The tips of the petals can then be easily pried

apart so that the stamens may be pulled off with small forceps.
This process should be performed carefully to avoid crushing or

injuring the pistil. The bud should then be inclosed in a small

light paper bag in order to prevent pollen from any foreign source

being brought to the pistil by insects or wind (Fig. 643). The bud
should remain covered until sufficient time has elapsed to allow the

pistil to reach normal maturity, when the bag should be removed
and the pollen from the desired variety dusted over the pistil.

After this act of pollination, the bud should again be covered with
the paper bag, which should not be finally removed until several

days later, after fecundation has taken place. As soon as a flower is

pollinated, it should be labeled with a small tag of some sort

which may remain attached to the flower-stem until the fruit is

ripe. In some cases, the pollen may be placed on the immature
pistil without injury, when the flower is emasculated, and this is a

great saving of time when it can be done. However, in most
cases, premature pollination is liable to injure the pistil and pre-
vent the setting of seed. One should ordinarily attempt to polli-

nate the pistil at aa nearly the normal time as possible. Many

plants are difficult to hybridize and every process must be as
natural as possible to insure results.

Many handy methods have been devised to use in pollination
work and are described in breeding literature. In all work fine

copper wire is better to attach bags and labels than is string. In
emasculation work also, it will often be found convenient when
some pollen has accidentally fallen on the pistil to wash it off with
water by means of a small dental syringe. In many cases, such as

apples, pears and cotton, the best means of emasculation ia to
remove the outer floral envelopes by cutting them off, using a
sharp scalpel. With a little practice this can be done quickly and
with minimum injury to the essential organs (Fig. 644).

Difficulty is frequently experienced when hybridizing different

varieties, in getting plants of each variety to bloom at the same
time. This difficulty may be overcome in many cases by keeping the

pollen, which can be done for a limited period by slightly drying
the pollen without allowing it to become desiccated, and preserving
it in a tightly corked bottle.

After the pollen has been placed on the stigma of the pistil by
the act of pollination, each pollen-grain develops a small tube
which grows down through the pistil to the ovary. Through thia

tube, the male germ-cells pass down and finally a male germ-cell
comes in contact with each egg-cell of the different ovules in the

ovary (in most plants there are several ovules in each ovary) and
fuses with them. This constitutes the act of fecundation or fer-

tilization. This fecundated egg-cell is then the beginning of the

hybrid and from the seed containing it, when grown, there develops
the hybrid plant. The plant developed directly from this hybrid
egg-cell is known as the first-generation hybrid (F , ). Seeds from
this first-generation hybrid, when grown, give second-generation
hybrids (F,). The expressions F F,, and F,, meaning first, second
and third filial generations, are used very commonly to designate
the first, second and third generations of hybrids.

Laws of inheritance in hybrids.

When plants of different pure races are crossed, as,

for example, different races of wheat, corn or cotton, the

hybrids are usually all very similar to each other in the

first generation, exhibiting in general the same char-

acters. And this is the case also when different fixed

species are crossed. If, however, individuals belonging
to unfixed races are crossed, there is usually a consider-

able variation in the first generation. This is well

illustrated by the crossing of different clons of apples,

pears, oranges, and the like, when the different so-called

varieties are merely transplanted parts of the same
individual seedlings which have not been bred to a

purity of type. It is well known that if seeds of an apple
variety be planted, the resulting plants exhibit many
different variations in the first generation. The parents,

themselves, therefore, not being of pure type, when
they are hybridized produce progeny which in the first

generation is variable. In the crossing of races which
nave been bred true to type, wrhether of the same or of

different species, the first-generation hybrids, however,

644. Cotton flowers, illustrating the process of emasculation.

a, mature bud showing the stage which should be chosen for

emasculation; 6, a similar bud with the corolla cut off ready
to emasculate; c, a similar bud with the stamens removed,
emasculated.

are nearly uniform in the characters presented, and in

such instances it is necessary to secure a second genera-

tjon of the hybrids in order to accomplish the segrega-
tion of the characters and the production of a large
number of variations. Ordinarily, therefore, desirable

variations are looked for in the second generation.

This, as has been explained above, is true only in the

case of hybrids of species and races that are fixed in

type.
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Mendel's law of hybrids.

The preceding discussion represents fairly well the

general understanding ef hybrids until about 1900,
when DeVries and Correns rediscovered what is now
termed "Mendel's law of hybrids." These laws or prin-

ciples are of great value from an economic standpoint,
and are, furthermore, of the greatest scientific interest.

They should thus be thoroughly understood by every
practical breeder of plants. It has been known for

many years that a splitting-up and redistribution of

parental characters occur in hybrids, and it is on this

fact largely that the practical application of hybridiza-
tion in plant-breeding depended. Until Mendel's law
was discovered, however, there was no understanding
of why or how such a recombination could be made, and
it was necessary to experiment extensively in order to

determine what could be accomplished.
If one carefully studies a number of first-generation

hybrids with special reference to the characters of the

parents exhibited in the hybrids, it will be found that

certain characters possessed by the male parent are

plainly represented in the hybrid, while other charac-

ters possessed by the female parent are also represented
in the hybrid. Many characters of the parents are thus

plainly represented in the hybrid, but it is probable that

other characters will be blends of the similar parental
characters, or possibly differ from any definite characters

distinguishable in the parents. Attention has already
been called to the complexity of organisms in general
and the difficulty of recognizing all of the unit-charac-

ters. Thus far it has been possible only to follow

carefully certain plainly marked characters. This com-

mingling of the different characters of each parent

gives the hybrid a mosaic appearance, as if certain

characters had been taken from each parent and thrown

together to make up a hybrid individual.

Character-pairs. To understand this commingling of char-

acters in the first-generation hybrids, it is necessary to know that

the parents used in the hybridization differed from each other in

certain characters. One parent may have had red fruits, hairy
stems, and dwarf habit, while the other may have had yellow
fruits, smooth stems, and tall habit. Such characters are opposed
to each other, and such opposed qualities or characters are termed
*'
character-pairs." A plant may have red fruits and smooth

stems, but it could not have red fruits and yellow fruits at the

same time. As an illustration of such character-pairs, may be
cited, scarlet and yellow fruits of peppers, reversed or erect fruits

of peppers (Fig. 645), starchy and sweet kernels of corn, standard
and dwarf size in tomatoes, stringy and stringless pods of beans,
and the like. Such pairs of characters have been termed by Bateson

"allelomorphic pairs of characters," and this terminology is com-
monly used in the literature on hybrids. When parents possessing
opposed or contrasted characters are crossed, the hybrid egg-cell

receives, through the male and female germ-cells uniting in the

fecundation, the determiners which represent the different con-
trasted pairs of characters, and all cells making up the first-gener-

ation hybrid will contain in like manner the determiners repre-

senting these characters, and are thus hybrid in nature. This

645. Pepper plants: a, with scarlet-colored reversed fruits; b,

with yellow-colored erect fruits. The number and form of branches
are also markedly different.

being the case, it might be expected that all characters in the
hybrid would show as blends of the parental characters or exhibit
some stage of intermediacy between the characters of the parents.
This is indeed frequently the case, but more commonly one of the
characters is very strong, or "dominant," as Mendel expressed it,

and only this character will show in the first-generation hybrid,
the other character remaining recessive or masked, although
present. As an illustration, in the character-pairs mentioned above,
scarlet fruits of pepper, reversed fruits of pepper (this is true only
in certain varieties), starchy kernels of corn and standard size of
tomato plants, are dominant over their corresponding contrasted
characters. Illustrations of blended or intermediate characters are
found, for example, in first-generation hybrids of round with pear-
shaped tomatoes, and large with small fruits of tomatoes or peppers.

The law of segregation and purity of the germ-cells. The second
important principle of Mendel's law is what is termed the law of

segregation and purity of the germ-cells. It seems certain from the
researches that have been conducted that, when the germ-cella of

the first-generation hybrids are formed, the determiners which
represent the two different characters under consideration, and
which were united by the hybridization, ordinarily segregate
again in the cell-divisions, which lead to the formation of the germ-
cells, so that certain germ-cells include the determiner of one only
of the two characters. There are thus two kinds of genn-celU
formed with respect to this one character-pair. Choosing as an
illustration a hybrid of a pepper having scarlet fruits with one
having yellow fruits (Fig. 645), when the germ-cells were formed
a segregation of the determiners representing the two opposed
characters would take place and there would be germ-cells of one
kind, both male and female, containing the scarlet fruit deter-
miners and of a second kind, both male and female, containing the

yellow fruit determiners. This segregation takes place in the for-

mation of both the egg-cells and the sperm-cells or pollen-grains.
It is thus seen that the first-generation hybrid, when two such
allelomorphic characters are combined, forms two kinds of egg-
cella and two kinds of sperm-cells, so far as this one character-pair
is concerned. This segregation of characters, which has been termed
the law of segregation, is one of the most important facts of in-

heritance and, in enabling us to get recombinations of characters,
is of the highest importance in breeding.

The law of probability in recombination of characters. The third

important principle of Mendel's law is what is termed the law of

probability, and explains what may be expected in plants of the
second generation of such a hybrid. Remembering that there are
formed in the first-generation hybrid, as explained above, two kinds
of egg-cells and two kinds of sperm-cells with reference to the

opposed characters, what would happen if the hybrid were bred
with its own pollen; or, in the case of an animal, if it were bred with
another hybrid of the same parentage? For the purpose of illus-

tration, suppose that a hybrid of a scarlet-fruited pepper with a

yellow-fruited pepper be fertilized with its own pollen, and that
100 egg-cells be fertilized with 100 pollen-grains of the same
hybrid. There are two kinds of egg-cells produced, some carrying
determiners of the scarlet fruit, and others determiners of the

yellow fruit, and the same is true of the pollen-grains. Taking
the egg-cells and pollen-grains without choice, as equal numbers are

produced of each kind, one would expect to have of the egg-cells

fifty with scarlet determiners and fifty with yellow determiners.
In the pollen-grains, also, one would expect to have fifty with scarlet

determiners and fifty with yellow determiners. If, then, the 100

egg-cells and 100 pollen-grains are brought together in fertilization

by chance, as would occur in nature, according to the law of prob-

ability, there would be twenty-five scarlet uniting with twenty-
five scarlet; twenty-five scarlet uniting with twenty-five yellow;

twenty-five yellow uniting with twenty-five scarlet; and twenty-
five yellow uniting with twenty-five yellow. Representing scarlet

determiners by the capital letter S because scarlet is the dominant
character, and the yellow determiners by the small letter y, as

yellow is recessive, the unions may be represented as follows:

ONE HUNDRED EGG-CELLS BY 100 SPERM-CELLS.

Female Male Composition
Cells Cells of hybrids

oc a 0= a o- aa (These do not contain determiners
>

1 of y and will reproduce true.

I

These are hybrids so far as this

character - pair is concerned,
exactly the same as in the first

generation and contain determi-
ners of both S and y. TheM' will

25 y X 25 S = 25 yS I not reproduce true to type and
will break up like second-genera-

[ tion hybrids.

{These

do not contain the deter-

miners of S, and will reproduce
true.

The above illustration explains the law of segregation, and the

probable ratio of recombination when hybrids are inbred with

their own pollen, and when only one pair of characters is considered.

When an egg-cell with scarlet determiners unites with a sperm-
cell with scarlet determiners, this gives rise to a pure germ-cejl,
or zygote, containing only scarlet determiners, and the progeny in

subsequent generations will breed true so far as this character is

concerned. Also, when an egg-cell with yellow determiners unites

with a sperm-cell with yellow determiners the result is a pure

germ-cell, containing only yellow determiners and the progeny
would reproduce true, so far as this character is concerned, in sub-

sequent generations. In the other two cases, when in fecundation
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gametes with scarlet determiner* unite with gametes with yellow
determiners giving the combinations Sy and yS, which amount to

the same thing, there result in reality, hybrids exactly the same as

in the first generation and the progeny from these in the next

generation behave exactly the same as did the first-generation

hybrids in the second generation.
In such a case as the one under consideration, in which the scarlet

is a strong dominant character, all combinations that contain the

determiners of this character, whether pure or of hybrid nature,

show this character only. Thus in the above 100 combinations the

twenty-five yy would come with yellow fruits while the seventy-

3&IO SCAftLCT
YEtiOtV *t*SfO

646. Representing Mendelian inheritance of scarlet S, and

yellow Y, color of fruits in pepper hybrids.

five other combinations would have scarlet fruits, although fifty

of these would be of hybrid nature. To determine which of these

seventy-five scarlet-fruited plants are the combination Sy, that is,

scarlet with yellow, and which are SS, that is, scarlet with scarlet,

requires the growing of self-fertilized progeny from them to deter-

mine which are reproduced true to type, as these would be the

pure scarlet. The progenies of any of these plants that produced
ixnh scarlet- and yellow-fruited plants would show that the parent
of such progeny was a hybrid.

In the hundred combinations there is thus produced a ratio of

one pure scarlet to two hybrid scarlet and yellow to one pure yel-
low, 1 SS:2 Sy:l yy. or three scarlets to one yellow and this is the
famous 3:1 Mendelian formula.

This process of union of an allelomorphic pair of characters
in hybridization, the formation of four kinds of germ-cells, both
male and female, by the hybrid, and their four different unions, is

graphically illustrated in tig. 646.
While in certain hybrids of parents possessing two opposed

parental characters, this ratio of probabilities is not produced, if

large numbers are used the ratio will be found in many can - with
little deviation. A sufficiently large number of cases have now
been studied with various plants and animals to place this con-
clusion beyond question. It is not known, however, how many
characters follow Mendel's law, nor is it yet entirely certain whether
those character-pairs that sometimes follow the law of segregation
always follow it.

The individuals of the second generation which contain the
determiners of both characters of the pair, if self-fertilized or bred
with similar individuals containing the determiners of both char-

acters, exhibit in the third generation exactly the same nature
that first-generation hybrids exhibit in the second generation. The
two determiners are commingled in their cells, and to all intents
and purposes they are exactly the same as first-generation hybrids.
When such self-fertilized hybrids are grown they give again, in
the third generation, the regular Mendelian proportion of 1 SS:L' Sy:
1 yy. Here the individuals containing only determiners of one
character, that is, S3 and yy, would come true to these characters
in succeeding generations, while those individuals containing the
ili'torrninera of both characters, S and y, would be expected to
segregate again in the fourth generation in similar proportions.

When dealing with more than one character-pair, ratios of seg-
regation become complicated but are easily understood. If the
character of reversed fruits (R) and erect fruits (e), two plainly
marked characters of ordinary Harden peppers, caused by the
pedicel of the fruit curving backward in one case and remaining
straight in the other, are combined with the above allelomorphic

characters, it can be foretold exactly what combinations will occur
and the relative number of each. This is a second allelomorphic
pair of characters that behaves in inheritance the same way as did
the two colors of fruit. In this case, the reversed pedicel is the
dominant character, as in the F\ hybrids of reversed with erect

sorts the pcuicela are always or very generally recurved. These
characters would thus be represented by R for the recurved or
dominant character and e for the erect or recessive character. In
this character-pair one would expect a splitting and segregation to

have occurred in the formation of the germ-ceils of the first gen-
eration so that the hybrid plants of the second generation would
exhibit these characters in Mendelian proportions as in the char-

acter-pair first described. The progeny in the second generation
would thus exhibit these characters in the following combinations
and proportions: I RR:2 Re:l ee. This theoretical proportion
should hold rather constantly, either in small or large numbers of

hybrids, though in large numbers it would be more nearly realized.

The determiners of the four characters, or two character-pairs, are

commingled in the cells of the first-generation hybrid. When the

egg-cells and pollen-grains are formed, however, a segregation of

the determiners of the two character-pairs occurs, but independent
of each other. Each egg-cell or pollen-grain will receive only the

determiner of one character of a certain character-pair but will,

at the same time, receive determiners of other characters belonging
to other character-pairs. Considering the two character-pairs
described in peppers, an egg-cell receiving the determiner of the

scarlet color of fruit S, might also receive the determiners for either

R or e representing the characters of recurved or erect fruits. These
two character-pairs would thus give egg-cells of four combina-
tions, SR, Se, yR, and ye.

In the formation of the pollen-grains, the same combination

occurs, so that with reference to the two character-pairs described,
the pollen -grains that would be formed have the same combi-
nations of determiners as the egg-cells, namely, SR, Se, yR, and ye.
There would thus be four kinds of egg-cells and four kinds of pollen

grains so far as these two character-pairs are concerned. If these

are brought together, sixteen combinations are possible as follows:

SRSR
SRSe
SRyR
SRye

SeSR
SeSe
SeyR
Seye

yRSR
yRSe
yRyR
yRye

yeSR
yeSe
yeyR
yeye

Examining these combinations carefully, and placing together
those combinations that contain the same character-determiners
as indicated by the letters, and this can properly be done as it

does not matter in the fecundated egg whether a certain determiner
is furnished by the egg-cell or the pollen-grain, there result the

following nine combinations, all of which are dirferent in germinal
constitution with reference to these two character-pairs:

TABLE SHOWING NUMBER OP GERMINAL COMBINATIONS AND CHAB-
ACTEB OF Fj, PEPPER HYBRIDS WITH Two ALLELOMORPHS.

No. of

combina-
tions
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eidered in connection with these same 100 unions, there would occur
the following .combinations, according to the law of chance:

25 yy

These nine combinations are the same as given above, but the

percentage of each combination out of the 100 unions is shown.
If a third character were considered, the proportions of the

combinations can be determined in exactly the same way. Each
one of the above nine possible combinations would be again divided

into three different unions in the same way as the three combina-
tions of the one character-pair gave nine different combinations
with the second character-pair. In the consideration of the three

character-pairs, there would thus be twenty-seven different com-
binations of parental characters. And again in each ovary fecun-

dated, when only one determiner of each character-pair occurred,
the opposing character-determiner being in each case eliminated,
such a cell should give a plant that would reproduce its character

true to type. It is well known that almost any two different races

or species that may be chosen for hybridization will ordinarily
differ from each other in numerous characters. When there are a

647. Pepper hybrids distinct from parental types, formed by
recombination of characters; a, dwarf type with few small hori-

zontal branches; b, giant type with many large erect branches.

number of these opposing characters which form Mendelian
character-pairs, the determination of the possible combinations by
Mendel's formulae becomes very complex and difficult to under-
stand. It is only by taking a few well-marked character-pairs and
carefully studying them that the segregation and new combi-
nations according to Mendelian proportions can be followed and
understood.

Any character-pairs following Mendel's law would segregate as
indicated above, in the case of scarlet and yellow fruits and reversed
or erect fruits of the pepper. A very large number of characters of
various plants and animals are now known to be Mendelian and
while many modifications of the principles have been necessary to
harmonize them with special cases, still it may be said that there is

no other general law of heredity and Mendel's law has thus fur-
nished us with a working basis of great value.

The study of hybrids has been resolved into a study of unit-
characters and their relation to each other. By hybridizing related

types having opposed characters and observing the segregations
which occur in the later generations, the characters of each type
are analy/ed and it is determined when a character-pair occurs.
The researches on this subject by Mendel, Bateson, Davenport,
Castle, Punnett, Shu!!, Hurst, Correns, Tschermak, East and dozens
of other now well-known investigators, have developed a science
of heredity of which there was no conception a few years ago.

The characters presented by the different varieties of a plant or
of different species, which can be crossed with it, can now be studied,
and one can definitely plan the combination of characters desired
in an ideal type, and can with considerable confidence estimate the
number of plants it will be necessary to grow to get this combina-
tion. It is now known in general how characters behave in segre-
gation and inheritance, so that one can go about the fixation of a
desired type, when one is secured, in an orderly and intelligent
way.

The further the study of characters is carried, the more it is

coining to be realized that the appearance of apparently new types
following hybridization is due to recombinations of different units
which in their reactions give apparently new characters. As an
illustration, in a study of pepper hybrids, which has been con-
ducted during the past four years, it has become evident that the
form of plant and branching is due to three pairs of chara-

allelomorphs; namely, first, erect or horizontal branches; second,
large or small branches; and third, many or few branches. In cross-

ing two medium-sized races, one with large horizontal and few
branches, and the other with small erect and numerous hi

there result many new combinations of characters, among which
appear some with small horizontal and few branches, which gives
a dwarf plant, and others will have a combination of lar

and numerous branches, which gives a giant plant (Fig. t'>47 '.

These dwarfs on the one hand and giants on the other ni>

distinct, new creations, though they are very evidently ntt-n'ly the
recombinations of already existing unit characters, and dwarfiMM
and giantness are the results of the reaction of the different units
combined.

When the large number of distinct characters that are pre-
sented by the very numerous varieties of any of our cultivated
plants is remembered, an understanding i.s .--ccured of the pos-
sibilities of improvement which the field of hybridization afford.-.

The development of hybrids into pure races.

When hybrids have been produced between species or

varieties possessing certain characters that it is desired
to unite in a variety, the recombinations of characters
as explained in the preceding section become visible

in the second generation, and it is thus among the plants
of this generation of the hybrid that one should expect
to find the combination of characters desired. The
breeder would thus very carefully examine a large num-
ber of second-generation plants and choose for further

experimentation those plants that were found to have
inherited the characters which he desired to combine.
The entire batch of F 2 plants should be carefully exam-
ined to determine what characters behave as character-

pairs and also the dominant or recessive nature of each
character. This knowledge is necessary in order to

determine the practice to be pursued in choosing plants
in which the characters desired will be pure with refer-

ence to these characters. If, for example, the breeder is

working to get a combination of two characters only,
such for instance as a yellow- and erect-fruited pepper,
from the combination of character-pairs discussed above
in explaining Mendel's law he would discover that both
of these characters are recessive, and thus when a hybrid
was found in which these two characters were united,
he could be sure that by self-fertilizing such an individ-

ual it would reproduce true with reference to both of

these characters in the next and succeeding generations.
He would know furthermore in dealing with only two

pairs of characters that he should, according to the law
of chance, secure on an average about one such com-
bination in sixteen hybrids.

If, however, the combination desired was a scarlet

reversed fruit, both dominant characters, the process
would be much more difficult. As shown in the preced-

ing section describing the segregation and recombina-
tion of characters, nine plants out of the sixteen possible
combinations would have red, reversed fruits, while

only one of the nine would be pure with reference to

both of these characters. The breeder would thus be

compelled to self-fertilize a number of the plants hav-

ing red and reversed fruits and grow a number of plants
from each in order to determine which one. if any, was

pure with reference to both characters. If, then, the

progeny from any one of the plants chosen and self-

fertilized came true to type with reference to both

characters, he would be certain of its purity and would

again self-fertilize some of the best plants of this

progeny, which should give him a pure type.
If a combination of a dominant and recessive charac-

ter is desired, the examination of the F2 hybrids would
enable the breeder to choose a pure plant so far as the

recessive character is concerned, but he could not

determine the purity of the dominant character and
would be compelled to self a number of plants exhibit-

ing the two characters and grow progenies in the third
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generation, when he should be able to select a pure

type with reference to both characters.
"

If, as frequently occurs, neither character of an

allelomorphic pair is dominant, but gives in the hybrid
an intermediate form, the fixation becomes simple, as in

such cases those hybrids in which either character is

pure can be recognized.
While these methods appear very complex at first,

they will be easily understood with careful study, and
are far simpler than the methods breeders were com-

pelled to employ in fixing hybrids before they had an

understanding of Mendel's law.

When more than two characters are concerned in the

recombination, the process becomes more difficult, and
indeed one cannot limit one's consideration to

two characters in practical breeding unless one
is combining standard varieties where all charac-

ters are good. As in simple selection work, one
must necessarily consider all important characters

that go to make up a good variety, and usually
one will be able to recognize Mendelian segrega- I

tion only in a few prominent differential charac-

ters. The breeder should use the knowledge of

inheritance that he possessess with all characters
which he can recognize, but at the same time the

plants which he inbreeds to secure purity of type
should be perfect plants of all-round good type,
and in every generation of the hybrids grown he
should exercise his best judgment in selecting
the best plants for seed-bearers.

In the fixation of cotton hybrids, the

policy was pursued of selecting for in-

breeding the most fruitful and best-shaped
plants of those hybrids having the desired

characters, using very large numbers of

hybrids from which to choose. The self-

fertilized seed of a certain type was then

planted by the plant-to-row selection

method in an isolated plat, in order to

give an opportunity to select not only
the pure combination of the desired

characters but the best all-round plants.
As soon as the plants in such an isolated

plat were sufficiently developed to show
their characters and it could be recognized
that certain ones had inherited the de-
sired qualities, the fields were carefully
searched and all plants not true to type
were pulled up, leaving only a few good
plants of the correct type. This process
of roguing, as the seedsmen call it, insures
that at least the greater part of the seed

developed would be fertilized with pollen
of similar plants of good type. This sort

of selection and purification of type will

probably in most cases be found neces-

sary even after such Mendelian charac-
ters as can be recognized have been
secured in a pure state.

The inheritance of many fundamental
characters will doubtless remain obscure
for many years.

The use of impure first-generation

hybrids.

In the case of very many of the most
important horticultural crops, fortu-

nately, it is possible to use hybrids with-
out the necessity of purifying or fixing
them as described in the last section.
Plants such as apples, pears, oranges,
grapes, roses and strawberries, which are

grown as clonal varieties, being pro-
pagated by buds, grafts or slips, are

merely parts of one individual and it does
not matter whether they are germinally

648. Pyrus baccata above,
and three named crosses
with forms of P Malus,
Alberta, Columbia and Robin
respectively from top to
bottom. (XJi)

pure, as seeds are not needed. This makes it possible
to use Fi hybrids and, as hybrids are notoriously vigor-

ous, this is a factor of very great importance. Again,
characters which blend and give intermediates in the F,
generation may, in such cases, prove very valuable.
The work that has been carried out by the Depart-

ment of Agriculture in the breeding of citrus fruits very
clearly indicates that valuable intermediates may some-
times be secured. The writer, in conjunction with
Walter T. Swingle, hybridized the hardy cold-resist-

ant trifoliate orange (Poncirus trifoliata) with several
varieties of the tender sweet orange, and as a result at
least five different varieties of hardy oranges or citranges
have been produced. These hybrids are nearly inter-

mediate between the two parents, having the
characters in the first generation nearly blended.
The leaves are trifoliolate, but are much larger
than the leaves of the ordinary trifoliate orange
tree, and show a tendency to drop off, the lateral

leaflets producing an unifoliolate leaf. The tri-

foliate orange is deciduous, while the sweet orange
is evergreen. The hybrids are semi-deciduous,
holding a large share of their leaves through the
winter In hardiness they also seem to be inter-

mediate, being much more cold-resistant than
the ordinary orange, but not so hardy as the tri-

foliate orange. They are sufficiently hardy so
that they doubtless may be grown with safety as
far north as South Carolina, or 300 to 400 miles
north of the present orange region. Some of the

fruits produced are as large as the ordi-

nary orange, but most of them are very
nearly intermediate in size. They are very
variable, however, in the first generation.
At least five of the fruits that have been

produced are juicy and valuable. It is not

probable that they would be reproduced
true to seed, but orange varieties are

clons, and the different types will, of

course, be normally reproduced by buds
or grafts, so that from a practical stand-

point it does not matter whether or not

they would reproduce true through the
seed. In the second generation it is prob-
able that these different characters
would split up, possibly according to
Mendel's law, and it is likely that still

more valuable varieties will be secured
when a second generation has been
grown. See Citrange.

Similar groups of valuable intermedi-
ate types of fruits have been produced by
Wm. Saunders, until recently the Director
of the Canadian Experimental Farms, by
crossing varieties of the ordinary apple,
such as the Pewaukee and Wealthy, with
a very hardy cold-resistant crab (Pyrus
baccata). Saunders has produced already
numerous hardy intermediate types
which bid fair to be of very great eco-
nomic value, particularly in the cold

regions of Manitoba and Saskatchewan
(Fig. 648). Second generation seedlings of
these valuable types may be expected to

yield still more important improvements.
The reproduction of such unfixed hy-

brids may be said to form the basis
of fruit-culture, as all of the apple,
peach, pear, plum, orange, lemon and
grape varieties, as well as the varieties of
small fruits, are of mixed parentage and
do not reproduce true to seed. Most of
the varieties oi these fruits are either
known to be hybrids or are superior seed-

lings that have been selected and propa-
gated. These latter, doubtless, in the
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greater number of cases were of hybrid nature as all

of these fruits are normally cross-fertilized and natural

hybridization is exceedingly common.
The same may be said of most flowers, such as carna-

tions and roses, that are cultivated extensively for the
cut-flower trade. Practically all of the varieties are
unfixed hybrids.

The selection of bud-variations.

No consideration of the methods of plant-breeding
would be complete without a mention of the improve-

ments that can
be produced by
what may be
termed the selec-

tion of bud-varia-
tions. While, in

general, all buds
of a plant are

practically the

same, as is shown
by the fact that
buds taken from
the Baldwin apple
almost uniformly
produce Baldwin

apples, yet there
is considerable
variation fre-

quently in the

product from dif-

ferent buds, and it

is evident that
bud-variations
may be classified

like seedling-vari-

ations, into fluc-

t nations and
mutations or the

649. Bud sport of Cupressus to fastigiate

type, with branch of similar fastigiate

variety on right.
so-called bud-

sports (Fig. 649).
Hybrid plants also frequently, for some cause, show
segregations of characters in different buds similar to the

segregations shown in F 2 hybrid seedlings. It would
thus seem natural to suppose that these variations
could be utilized in producing new varieties much
as the similar types of seedling-variations are used.

In violets, for example, the propagation is normally
by slips that are developed from different buds. These
slips when grown into plants frequently show consider-
able difference, and B. T. Galloway and P. H. Dorsett,
of the national Department of Agriculture, have
demonstrated that by the selection of slips from plants
which are very productive the yield in the number of
flowers to the plant can be increased considerably. In
the case of the orange, seedling trees are almost always
very thorny, yet certain branches may show a tendency
to be more nearly thornless, and by the selection of buds
from such branches the thorny character of almost all

the standard varieties has been reduced. By the sys-
tematic selection of vegetative parts, such as buds,
slips, suckers, and the like, in many cases very impor-
tant improvements could doubtless be secured, and the

plant-breeder should have a thorough understanding
of this method of improvement. In hybrids of mixed
parentage, frequently a bud on one side of a plant will

sport, showing different tendencies, and many of our
new varieties of roses, chrysanthemums and carnations
have been produced by the selection of such bud-sports.
Many standard varieties of carnations have produced
bud-variations that have proved valuable; the Lawson
has given rise to the Red Lawson and White Lawson;
the Enchantress has produced the Pink Enchantress
and White Enchantress. The practice of exercising care
in choice of chrysanthemum or carnation cuttings and of

cions for fruit trees is, therefore, seen to rest on rational
reasons.

Variations in the character of the seed from different
bolls, in the case of hybrid cottons, are frequently found
and may be of value to the breeder even in cotton that
is propagated by seed. In the study of cotton, similar
bud-variations have been found, showing in the lint
characters of hybrids. In a number of instances,
certain bolls have been found which produced much
longer lint than other bolls on the same plant, and simi-
lar variations in strength and uniformity of length have
been observed. Experiments indicate that such varia-

tjons, which are doubtless to be classed as bud-varia-
tions, are inherited in considerable degree. This being
the case even in seed-propagated plants, it becomes
desirable to observe and search for bud-variations.
The importance of bud-selection in oranges and

lemons has recently been called to attention by the

investigations of A. D. Shamel, of the United States

Department of Agriculture. It has been found that

groves planted with the Bahia or Washington Navel,
which is grown extensively in California, frequently
show a number of different types with reference to pro-
ductiveness and form of fruit and that these conditions
remain the same from year to year. The same has been
found to be the case also in lemon groves, several dis-

tinct types not infrequently being produced on the same
tree (Fig. 650). These barren trees, and trees protlnciiiL'

poor fruit, greatly reduce the production of the grove
and in many cases are a serious handicap. Evidence
has been collected showing that when buds are taken
from productive trees of good type they may ordinarily
be expected to produce good types.

In experiments which have been conducted during
the last six years in the selection of potatoes, it has been

clearly demonstrated that, in a family of potatoes
developed from a single tuber and thus positively known
to be pure, low- and high-yielding strains can be pro-
duced by selecting from low- and high-yielding hills

(Fig. 651). Such low- and high-yielding strains have
now maintained themselves for three years in over

thirty different cases representing work with eighteen
different varieties.

The importance of bud-selection is only beginning
to be realized and further data is necessary before it can
be determined how important this is in different cases.

The evidence now at hand, however, clearly indicates

that this method of improving plants should be given
careful consideration. jj j WEBBER.

BREVOORTIA (J. Carson Breevoort, naturalist,

Regent N. Y. State University). Liliacex. Differs from
Brodisea in the long-tubular and 6-saccate corolla:

stamens 3, with 3 broad and truncate staminodia: caps,
stalked. One species.

650. Two types of fruit, good and poor, borne on same tree

of the Eureka lemon.

Ida-Maia, Wood (B. coccinea, Wats. Brodixa coc-

clnea, Gray). FLORAL FIRE-CRACKER. Lvs. slender,

grassy: scapes slender, 1-3 ft. high, with 3-6 pendu-
lous tubular-saccate fls. 1-2 in. long, which are bril-

liant crimson-red, tipped with pea-green. N. Calif, to

Ore. in wooded foothills. B.M. 5857. G.C. III. 20:687.

Gn. 46, p. 503. The fls. are very lasting and beautiful.
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Half-hardy. Needs partial shade and a deep, loose soil,

thoroughly drained, and with some leaf-mold. Conn
the size of a nutmeg. CARL PURDY.

BREWERIA (Samuel Brewer was an English bota-

nist of 18th century). ConvolvuLacex. Perennial herbs,

rarely somewhat woody: fls. much like those of Con-
volvulus but the styles distinct or partly so, the corolla

651. Low- and high-yielding strains of Rural New Yorker potato

developed by hill-selection within the progeny of a single tuber.

pubescent outside in the bud: 1 vs. simple, entire. Trail-

ing plants of 30 or more species in warm climates.

grandiflora, Gray. Root tuberous: st. pubescent: Ivs.

broad-ovate or oblong-ovate and very short-stalked:

peduncles 1-fld.; fl. very large (3 in. long), bright blue

and showy, funnel-shaped: caps, large and globose-
ovoid or ovoid. Fla. Intro, by Reasoner Bros. One
species of Breweria (B. Pickeringii, Gray) occurs from
N. J. and 111. south, and a few other species are also

native farther south in the U. S. N TAYLOR, f

BRE^NIA (for J. P. Breyn, a German botanist of

17th century). Euphorbiacess. Tropical shrubs or trees,

rarely cult. Lvs. alternate, simple: fls. small, in short

axillary clusters, monoecious, apetalousj calyx imbri-

cate: styles 2-parted: ft. a red berry. Related to Phyl-
lanthus: about 15 snecies in Tron. Asia and Pacific
Isls. 13. turbinata (Phyllantlms turbinalus, Sims). B.M.
1862. L.B.C. 8:731, may be the same as Andrachne
fruticosa. j. B . s. XORION.

BRICKELLIA (Dr. John Brickell, an early American
naturalist). Coleosanlhus, Cass. Compdsitse. About 40

species
of herbs or small shrubs in the warmer parts of

the U. S. and Mex., only one of which seems to be in the
trade. Somewhat allied to Eupatorium, from which it

differs in having 10-ribbed achenes. Lvs. veiny, either

opposite or alternate: fls. white, cream-colored or flesh-

colored, small, with pappus either scale-like or somewhat
plumose, involucral bracts striate-nerved : achenes
striate. Prop, by cuttings under a bell-jar.

grandifldra, Nutt. TASSEL FLOWER. Nearly gla-
brous, 2-3 ft., branchy above: Ivs. triangular-cordate or

triangular-lanceolate above, coarsely toothed: heads
about 40-fld., drooping, in large panicles, tassel-shaped
and yellowish white. Rocky Mts. Recommended for

moist shady borders, and best grown in a mixture of

leaf-mold, loam and sand. fj . TAYIXDR t

BRIDAL WREATH: Spiraea pnmifolia.

BRIER. In America, commonly applied to brambles
or thorny plants of the genus Rubus, especially black-
berries. In the Old World, it is applied to large wild-

growing roses.

BRITISH NORTH AMERICA, Horticulture in.

The vast territory of British North America, as under-
stood in this article, comprises the Colony of Newfound-
land and the Dominion of Canada. Much of the terri-

tory is so little developed horticulturally, and most of

the provinces are so very large, that rather extended
attention is given here to the adaptabilities of the dif-

ferent political divisions. The map (Fig. 652, page 560)
shows the outlines of the territory under consideration,
and its relation to the northernmost part of the U. S.

Horticulture in Newfoundland has so far not devel-

oped to a great extent and the island is not thought of as
a horticultural region; but the colony has great possi-
bilities in this direction. The winter temperatures are
not so low iis in some parts of Canada where apple trees

grow well; and with care and protection from wind the
hardiest summer and autumn varieties can be grown.
The Canada plum (Primus nigra) is a native of the
southern part of the island and no doubt good varieties

of this could be produced. The European or domestic

plums can also be grown successfully near the coast

where protected from the high winds, but owing to the
moist air they are very liable to become covered with
moss and lichens. Bush-fruits thrive, and strawberries
and gooseberries succeed particularly well, and English
varieties of both these fruits, which do so poorly in

Canada on account of the hot, dry summers, are giving
admirable results. In winter the plants are well protected

by a deep covering of snow. The hardier vegetables
flourish, and large quantities of potatoes are grown by
the settlers.

Owing to the relatively moist summer, annuals and
herbaceous perennials do particularly well, it being
possible to have almost or quite as beautiful a garden
there as in eastern Canada.

In the Dominion of Canada, horticulture has become
one of the most important industries. In fruit-growing,
in floriculture, in vegetable-culture and in the beautifying
of cities, towns, and private grounds, Canadians are

fully alive to the possibilities of their country; and the

rapid development of horticulture in all its branches is

an indication of the success that has attended those

engaged in its pursuits.
The history of horticulture in Canada dates from

the early settlement at Annapolis Royal in Acadia, now
Nova Scotia, in 1605, and from the founding of the

city of Quebec, now in the province of Quebec, in 1608.
There is a definite statement as early as 1663 that

apple trees were growing near the banks of some of the
rivers in Acadia. There are also records of trees grow-
ing in the province of Quebec about that time. In the

province of Ontario, it was about the beginning of the

eighteenth century before horticulture began appre-
ciably to develop, while in British Columbia, which has
made such rapid advances in recent years, fruit trees
were not planted until about the middle of the nine-
teenth century. Owing to inadequate means of trans-

portation, the development of fruit-culture was not

rapid in any part of Canada until within the past half-

century, but now the extension of orchards, small

fruit-plantations, glasshouses, and truck-farms is very
marked every year.
The census of Canada for 1911 gives the following

figures: Total number of fruit trees in Canada, 20,812,
556; area occupied by fruit trees in Canada, 376,322
acres; estimated capital value of fruit trees in Canada,
$127,000,000. The quantity of fruit grown in Canada
is not known, but the Trade and Navigation Returns
for the year ending March 31, 1912, show the exports
of fruit from all ports to be:

Value
Dried apples, 3,149,620 pounds 8248,035
Fresh apples, 1,664,165 barrels 5,104,107
Berries 106,486
All other fruits 159,293
Canned and preserved fruits 257,590
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The larger proportion of this fruit is produced in the

provinces of Ontario and Nova Scotia, but rapidly

increasing quantities are grown in British Columbia.
The fruit areas of Canada are large enough to sup-

ply Canada and a large part of the world with some
kinds of fruit, and particularly with the apple, for

many years to come. In the great province of Ontario,

220,000 square miles in area, larger than the states of

New York, Ohio, Illinois and Michigan together, there

are large districts in which apples, pears, peaches, plums,

cherries, grapes and the small fruits can be grown to

perfection.
The province of Quebec is considerably

larger than Ontario, and while the tender fruits do not

succeed except in the most favored parts, apples are

grown in large quantities yearly. From east to west in

the provinces of Quebec and Ontario there is a belt of

about 700 miles in length in which apples and other

hardy fruits can be grown; while in the province of

Ontario alone the best winter apples, pears, and plums
can be grown successfully over an area about 350 miles

long and 30 to loO miles in width. The successful

cultivation of peaches in Ontario is confined to the

Niagara district and to points along Lake Erie and
Lake Huron, but the area suitable for this fruit is

extensive enough to supply a large population.
Nova Scotia has long been noted for its apples. The

most favored districts are the Annapolis and Corn-
wallis valleys, where apples, pears, plums and
cherries can be grown and where even peaches
can be successfully raised. These valleys have a
total length of about 100 miles and vary in

width from 6 to 11 miles. Fruit-culture is not
confined to this district, as over most of the

province the hardier fruits can be grown suc-

cessfully.
New Brunswick has not yet developed

a fruit industry to any great extent, but in some
of the valleys apples and other hardy fruits of

the finest appearance and best quality can be

produced. In recent years there has been a
marked awakening in this province and, owing
to the cheapness of land and the beauty and
quality of the fruits that can be produced,
there would seem to be a good future for

horticulture.

Prince Edward Island, the smallest province
of the Dominion, produces excellent tree fruits, and,
owing to the late season, the apples keep better than in

any other part of the Dominion. Means of transporta-
tion are not yet good, but it is hoped that this will

soon be much improved.
British Columbia, the area of which is about 370,000

square miles, or more than twice the size of California,
has large sections admirably adapted to fruits. Like
the states of Oregon and Washington, with which its

natural conditions may be compared, British Columbia
has a number of districts with special conditions.
Three of these are, (1) that in the damp coast climate
of Vancouver Island and the Lower Mainland; (2) in

the dry interior country where irrigation is, as a rule,

necessary; (3) in the Kootenays, east and west, where
irrigation is necessary only in places. In these districts

all the best fruits, including peaches in some places, can
be grown to great advantage. There are, however,
many valleys that are being found suitable for fruit-

culture, varying much in climate and extending from
the American boundary far north.

British Columbia is expending its efforts mainly to

supplying the prairie provinces of Canada; and it has
been very successful in placing fruits on these markets
in good condition. The trade abroad is growing also.

Ontario is a close competitor of British Columbia for
the prairie trade, but the increase in population is so

rapid that it will require both provinces to supply the
demands for a long time to come.
The prairie provinces of Manitoba, Saskatchewan

and Alberta and the great territories to the north pro-

36

duce excellent bush fruits, but. the tree fruits have for

the most part not done well up to the present, although
the hardiest varieties of apples succeed in some of the
more favored localities and plums are native to Mani-
toba and the early varieties can be grown successfully
over a wide area.

Some of the influences affecting Canadian horti-

culture may be mentioned. The Dominion Experi-
mental Farms, now sixteen in number, work upon
which was begun twenty-five years ago, have played an

important part.
There are six Provincial Agricultural

Colleges, all of which have Experiment Stations that
disseminate information both through the students and
by literature. The Provincial Experiment Stations and
demonstration orchards are also doing much to explain
the possibilities of fruit-culture in their several dis-

tricts. Seven Provincial Fruit Growers' Associations
lend their aid in spreading a knowledge of the best

methods of fruit-culture and of uniting the growers in

cooperation and legislation. The horticultural periodical
literature of Canada, although represented by few

papers, has done much to aid fruit-, flower- and vege-
table-growers.
The Fanners' Institute and orchard meetings organ-

ized by the Provincial Governments and assisted by the
Dominion Government, are very practical and helpful.
In the province of Ontario, a large proportion of the

653. The fruit regions in eastern Canada.

counties have the District Representative, a Government
official whose duty it is to instruct the people by word,
by experiment and by demonstration.
The horticultural societies assisted by the Provincial

Government, of which there are seventy-five in Ontario,
are doing excellent work in awakening a greater interest

in horticulture and in spreading information, especially
in regard to ornamental plants.
The apples originated by Wm. Saunders in crossing

the wild Siberian crab-apple, Pyrus baccata, and the
varieties of the apple, have enabled the settlers in the

prairie provinces to grow at least small apples where
larger ones do not succeed; and the larger-fruited varie-

ties obtained by Saunders, by introducing more of the
blood of the apple into the first crosses, are now being
tested for hardiness, and, if found worthy, will mark a
step in advance.

All these factors affecting horticultural conditions
and progress have been made still more effective by the

cooperative movement that has in recent years made
much progress in Canada. In the provinces of Ontario
and Nova Scotia are many cooperative associations
that now have central organizations where plans affect-

ing the weliare of all the associations are discussed.
These associations are doing much to make the fruit

marketed of more uniform character and to bring better
returns to the producer. One of the best influences in

the improvement of horticultural products in Canada
is the Fruit Marks Act (now the Inspection and Sales

Act) passed in 1901, and operative over the whole of
Canada. By this Act, growers are compelled to pack
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their fruit according to certain standards and are liable

to fine if they do not do so. Inspectors are stationed
at packing-houses, on the markets, and at the ports of

export, who examine the fruit to determine whether it

is packed according to law. A marked improvement
has been noticed in the Canadian fruit exported since
this law went into effect. There are also standard
barrels, boxes and baskets for the whole of Canada.

While floriculture is growing very rapidly, the area
under glass in Canada is not very large yet, it being
estimated at about 120 acres or 6,000,000 square feet

in 1912. The estimated capital invested is $1,500,000
and the value of the output $1,800,000. The flowers
most grown under glass in Canada are carnations and
roses, although many other kinds are also raised. Some
of the Canadian growers have an international reputa-
tion for the quality of the flowers they produce. The
official organ of the florists in Canada is

"
The Canadian

Florist," a trade paper published every two weeks.

Many kinds of vegetables succeed admirably in Can-
ada and there are a large number of skillful growers.
Owing to the rapid development of the larger cities and
the many new towns in the newly settled parts, there
are many openings for market-gardeners. Large quan-
tities of vegetables, including particularly tomatoes
and corn, are grown for the canning factories in south-
western Ontario where the season is earlier than in any
other part of eastern Canada. Early vegetables are

FRUIT DISTRICTS
OF BRITISH COLUMBIA

654. The fruit region (within dotted lines) in British Columbia.

grown on a large scale, and have proved very profitable
to those engaged in the business. Perhaps the most
noted vegetable grown in Canada is the Montreal musk-
melon, which is well known for its high quality in many
cities of the United States. The production of such a
high-class melon is a good indication of the summer
climate of Canada, which in many parts is hot enough
to mature melons well. The market-gardeners are

represented in Ontario by the Provincial Vegetable
Growers' Association, branches of which are to be
found in a number of the cities and towns. This organ-
ization has done much to assist market-gardeners and
to make them feel that their calling is as important as

any other branch of agriculture. \y_ T. MACOUN.

Nova Scotia.

Nova Scotia (Fig. 655) is a peninsula on the extreme
eastern side of Canada. It extends in a northeasterly
and southwesterly direction and is crossed by the

forty-fifth parallel of north latitude. No part of the
interior is more than 30 miles from the sea. The sur-
face is gently undulating, with no high mountain
ranges. The principal farming and fruit-growing sec-
tions are mainly in the valleys through which the rivers
run and around the headwaters of the Bay of Fundy,
where the high tides have left extensive deposits of
rich alluvial soil. The annual rainfall is about 42 inches.
The French Acadians early made plantings of the

apple in this province. When the New England settlers

came, in 1761, to occupy the lands of the deported
French, they found apple trees in bearing, many of
which lived and continued to bear fruit well along into
the last century. The .leading horticultural industry
is fruit-growing. Its most important division is apple-
culture, although pears, plums, cherries and small
fruits are successfully grown. These soft fruits un-

necessarily sold in the local markets, which, though
steadily growing in size, are as yet of too limits

city to justify an extensive development of the culture
of such perishable products. Apples, on the other

hand, are shipped to the British and other foreign mar-
kets where, in their season, they successfully compete
with those from other parts of the northern hemisphere.
The strictly horticultural region of Nova Scoli

small section of the western part of the province gen-
erally called the Annapolis Valley. This region, except
in its extreme eastern part, is separated from the Hay of

Fundy and protected from the direct force of the north-

erly and westerly winds by a range of hills, some 400 to

500 feet in height, known as the North Mountain. It

includes the valley of the Annapolis River, which flows

southwesterly to the Annapolis Basin, and the valleys
of the Pereaux, Habitant, Canard, Cornwallis, Gas-

pereau and Avon Rivers, which flow into Minas Basin
on the east. It is a narrow strip of country 6 to 10

miles wide and less than 100 miles long.
Here apple-culture, from being a side line to general

farming down to about forty years ago, has grown to lie

the leading branch of agriculture. The yield of apples in

this district, packed and sold in 1911, was 1,734,000
barrels. The yield for 1912 is estimated at 1,100,000
barrels. These figures do not include, in either case,

those that were used by the canneries, evaporators and

vinegar factories, or that were consumed in the dis-

trict in which grown. About one-tenth of the output
finds a market in the towns and the villages of the non-

fruit-growing sections of the maritime provinces, the

remainder being exported to Great Britain, Germany
and other European countries, and to Newfoundland,
the Canadian West, the West Indies and South Africa.

The varieties of apples grown have been selected

chiefly with reference to the English market. The

leading commercial sorts are Gravenstein, Blenheim,

Ribston, King, Yellow Bellflower, Cox Orange, Wagener,
Baldwin, Stark, Spy, Golden Russet, P'allawater, Rox-

bury Russet and Ben Davis. Some of these have long
been known in England and were introduced from that

country. The Gravenstein, especially, reaches a high

quality here. The winter varieties also do well and

mature just as the cool weather of autumn comes on.

As a rule, orchards are carefully cultivated, ferti-

lized, pruned and sprayed. A large quantity of com-
mercial fertilizer is used every year, as the area in

orchards has outgrown the supply of stable manure.

Cover-crops are grown to furnish humus, the clovers,

vetches and buckwheat being the crops chiefly used for

this purpose. The practice of thinning apples has lately

been adopted by many of the best growers and is likely

to become more general as competition in fruit-raising

increases.

A system of frost-proof apple warehouses, that has

come into existence during the last sixteen years, is an

important element in the carrying-on of the fruit busi-

ness in Nova Scotia. These numbering one hundred
in all are found at the railway stations throughout
the fruit district. The usual width is about 40 feet, the

length from 80 to 120 feet, affording room for packing
and storage for 5,000 to 10,000 barrels. Formerly,

the fruit-grower packed his apples at home, or in hi

barn. Then, when a steamer was ready to load at Hali-

fax, the apples had to be hauled to the railroad station,

often several miles distant, and loaded into the waiting

cars. Now the apples are generally taken in barrels

directly from the orchard to the warehouse whore they

are stored until ready to be packed out for shipment.
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Under this system, it is possible with very little delay
to pack and place on cars a steamer-load of apples.

A railway haul of four or five hours brings the cars to

the side of the steamer so that the danger from frost,

even in zero weather, is largely avoided.

A further advance was made in the business of pack-

ing and marketing apples when cooperative fruit com-

panies were formed. The first company of this kind

was organized in Berwick in 1907. During the next five

years, more than thirty similiar companies were formed.

Under provincial legislation enacted in 1912, these were

organized into a central association known as the

United Fruit Companies of Nova Scotia, Limited. All

the apples of the companies affiliated in this central

association are sold through its agency. It controls the

Bale of fully one-half of the apple crop of the province.
A uniform standard of grading is maintained, an official

of the central association inspecting the packing in all

the warehouses of the affiliated companies. Coopera-
tion in the marketing of apples was quickly followed

by the cooperative manufacture of barrels and pur-
chase of fertilizers, feeds and seeds, greatly to the con-

venience and financial advantage of the members
of the companies. In the near future, all farmers'

supplies will probably be purchased cooperatively.
The establishment of evaporators, canneries and

vinegar factories throughout the fruit district, some
of them owned by cooperative companies, furnishes

a market for defective fruit and has also the effect

of improving the grade of apples packed. There
are now eight evaporators, two canneries and four

vinegar factories in operation.
Local nurseries, chiefly for the propagation of

apple trees, are to be found at Annapolis, Berwick,
\Vutorville and \Volfville. While these have re-

ceived good patronage in the past, the larger quan-
tity of nursery stock in recent years has been

imported, chiefly from Ontario. With a view to

avoiding the danger of introducing noxious insects

and plant diseases, the provincial department of

agriculture has lately passed strict regulations

governing the importation of nursery stock. The
effect of this has been to stimulate the home
nursery industry.

Pears, plums and cherries are grown for home use
and the local markets. Bartlett and Clapp Favorite
are the varieties of pears most largely grown.
Moore Arctic, Iximbard, Yellow Egg, the Gages,
Damsons and Burbank are the chief plums. The
cherries are the Morello and other varieties of the sour

type. Peaches are grown to some extent in the western

part of the province, Alexander, Early Canada and
Fitzgerald proving hardy.

Cranberries constitute an important part of the fruit

crop ot Nova Scotia. They are grown on reclaimed bog
lands that would be unsuitable for any other farm crop.
There is much land of this kind in the province still

unused. In 1908, the cranberry crop in the vicinity of
one railway station, Auburn, amounted to nearly 5,000
barrels and netted the growers $25,000. A good market
for Nova Scotia berries is found in Montreal and the
Canadian West.

Truck-gardening is conducted to some extent on the
light sandy soil of the central part of the Annapolis
Valley. In the vicinity of Berwick, Aylesford, and
Kingston, such crops as strawberries, raspberries,
tomatoes, green beans, asparagus and rhubarb, are

grown for the local markets. Some of the tomatoes go
to the cannery.
Only one important variety of apple originated in

Nova Scotia, the Banks Red, a bud-sport of the Graven-
stein. John Burbidge, who settled in the Cornwal-
lis Valley in 1764 introduced the Nonpareil (Roxbury
Russet). Charles Inglis, first Bishop of Nova Scotia,
who received a grant of land in Aylesford Town-
ship, in 1790, introduced the Yellow Bellfiower, which

thence came to be known here as Bishop Pippin. Charles
R. Prescott introduced Ribston in 1814, Blenheim in

1829, Grayenstein and Alexander in 1835, Baldwin and

Greening in 1820 and Northern Spy shortly after 1852.

The Nova Scotia Fruit-Growers Association, founded
in 1863, is the oldest in the Dominion, and receives an
annual grant from the provincial government. For
several years it assisted in maintaining a school of

horticulture at Wolfville. In 1905, this school was
merged into the College of Agriculture at Truro.

In 1911, a fruit experiment station was established

at Kentville. This is maintained by the federal govern-
ment at Ottawa. The provincial government has
established thirty-five demonstration orchards in parts
of the province outside the fruit district proper. The
purpose of these orchards is to discover the fruit-growing

possibilities of the different sections of the province,
to find out the varieties best suited to these sections, and
to give a demonstration of what orchard practice is

considered most effective in such localities. Horticul-

ture is taught at the Agricultural College which was
established at Truro in 1905. PERCY J. SHAW.

655. Nova Scotia, showing the present fruit district and two centers

(Bridgewater and Brookfield), where tne industry is beginning to

develop.

Prince Edward Island.

In the Gulf of St. Lawrence, and separated from the
continent by the Northumberland Strait, lies the prov-
ince of Prince Edward Island (Fig. 656), the "low and
beautiful land" that Cartier saw on the afternoon of
June 30, 1534. It is situated between 46 and 47 7'

north latitude and east of 64 27' west longitude, and is

distant from New Brunswick 9 miles, from Nova Scotia
15 miles and from Cape Breton 30 miles. In form, it is

an irregular crescent, concaved toward the north with
such an exceedingly indented coastline that no part of
the country is far distant from the sea. Sand-dums
extend along the north shore for a distance of 50 miles.
The surface is gently undulating. Ranges of low hills

traverse the island from New London to Hampton,
from Brooklyn to Wood Islands

;
and from Red Point

to Rollo Bay. The highest elevation is less than 300 feet.

Small flat areas occur in the western part of Prince Co.
The climate is temperate and not subject to rapid

changes. For the past five years, the average tempera-
ture during the winter months was 36.6, the lowest

registered being 19.5, and during the summer months
with 86.5 the highest. The yearly precipitation70

varies from 38 to 42 inches, a little less than half falling
during the months May to October in light showers at
more or less regular intervals.
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The whole population is engaged in agriculture and

fishing and in the merchandise connected therewith.

Horticulture is yet in its infancy and only very few of

the inhabitants have begun to realize its possibilities.

Nearly every farmer has a few trees producing suffi-

cient apples for his own family. But few have seriously

656. Prince Edward Island. The shaded parts are horticultural sections.

considered apple-growing as a revenue-producing branch
of agriculture. The first trees were planted shortly
after the English occupation in 1763. The stock was

brought out from the Old Country and was nearly all

of the cider varieties. On this account it was generally
believed that good apples could not be grown in this

province. For over a century very little improvement
was made.
The development of the apple industry in Nova

Scotia stimulated the planting of more trees in Prince

Edward Island and led to the setting out of nurseries

in 1886 by William Taylor at Lower Freetown and by
Condon at Kensington. They received a great many
orders for trees but the orders were so small (very few

people wanting more than half a dozen) that there was
not much profit in the business and it was not continued.

A few men, however, were enthusiastic over the pos-
sibilities of fruit-growing and at the call of Lieutenant-

Governor Howlan met in Charlottetown on March 30,

1896, and formed the Fruit-Growers' Association of

Prince Edward Island. It received the encouragement
of the Department of Agriculture and was given an
annual grant of $100, for the purpose of holding a
fruit show.

This again gave a further stimulus to tree-planting,
and nurseries were set out by D. A. Sharp at Summer-
side, Thomas Moyse at Central Bedeque and John
Robertson at New Perth. Many trees were sold but
the business does not seem to have been very profitable,
and at the present time all the stock is imported. A
few men, however, set out commercial orchards and
between the years 1897 to 1900 some shipments of apples
were made to the British market. It was very difficult,

however, to find more than a few barrels of one variety
in a district. This added very much to the expense of

packing and shipping, and as the business was at best

very uncertain, it was soon given up.
In 1909 the Cooperative Fruit Company was formed.

The purpose was to provide proper packages and to get

together sufficient quantities of apples of one variety
to make a profitable shipment. The Department of

Agriculture provides the Company with a secretary and
makes a small annual grant, sufficient to cover truckage
expenses.

In 1909, eighty-four barrels were shipped; in 1910,
some 350 barrels. The expenses of getting their apples

together, graded, properly packed and marketed were
too great and in 1911 each grower shipped his own.
This, however, proved even less satisfactory and the

Company is preparing to pack again this autumn.
They hope, however, to get a number of barrels of

apples together at certain centers, and with this end in

view, all the orchards in these vicinities are being
sprayed.

For a number of years the question of varieties lias

been taken up by the Fruit-Growers' Association. The
following are now recommended: For home orchard
Yellow Transparent, Crimson Beauty, Duchess of

Oldenburg, Wealthy, Wagener, King, Northern Spy.
Mclntosh Red, and Stark. For commercial orchard

Wealthy, Alexander or Wolf River, Mclntosh
Red, Ribstpn Pippin and Ben Davis.
The feeling is general that the next few years

will witness a great development of the apple
industry in Prince Edward Island.

Very few pear trees have been planted, but when
given good cultivation and properly sprayed, they
have done well. The most popular varieties arc

Clapp Favorite, Bartlett, Vermont Beauty, Flemish

Beauty, Howell and Anjou.
The cool, moist climate of Prince Edward Island

favors the growing of plums of the very fit

quality, and of late years quite a number of trees

have been set out. Among the varieties best suited

to Island conditions are Glass Seedling, Moore
Arctic, Quackenboss, Yellow Egg, Victoria, Brad-

shaw, Prince Englebert and Blue Damson.
Cherry trees were introduced by the early French

settlers and, as they were able to take care of themselves,
met with great success. Nearly every farmstead has a
few trees. The crop is, however, very uncertain, as a
late frost catches the blossoms about every third year.

They are nearly all sour cherries of the Richmond and

Montmorency varieties. In a few orchards sweet cher-

ries are being tried with indifferent success. They bloom
too early and are caught by the frost.

Grass lands that have not been manured with mussel
mud invariably grow a crop of strawberries in every

part of the province. The increased cost of labor has

made the picking of the wild ones unprofitable and for

the last few years the cultivated varieties have taken

their place on the market. From 8,000 to 10,000
boxes to the acre is considered an average crop. Some

progressive farmers have had very large returns from

strawberry-growing, with the result that prospects are

very bright for a large industry. The chief varieties

grown at the present time are Splendid, Glen Mary,
Senator Dunlap, Williams and Wilson.

Among the bush fruits, raspberries and blackberries

are being cultivated but not to the same extent as goose-
berries and currants, which are in greater demand. All,

however, are being grown very successfully. Dewber-
ries are not grown to any extent. They have been

introduced at the Experimental Farm and their culti-

vation will likely be extended.
As wild strawberries are found in the higher grass-

lands, wild cranberries are found in the bog-lands and

marshes. In a few districts they are being cultivated

and giving very large returns. When the plantation
can be flooded, the crop is fairly sure, but when it

cannot be flooded the frost frequently does much

damage. The average crop is about eighty bushels

to the acre.

There are several thousand acres of blueberry bar-

rens in the province, from which about twenty car-

loads of berries are shipped annually. They do not,

however, seem to improve by cultivation and the

increasing cost of labor will likely lessen the amount
marketed. Now and again the crop is a comparative
failure, due to frost or to severe drought.

Prince Edward Island is peculiarly adapted to the

growing of fruit. The reason that more progress has

not been made is the inadequate transportation facili-

ties. Last year, however, arrangements were made for

three calls of an ocean steamship at Charlottetown on

the way from Montreal to Manchester. The car ferry,

also, that is about to be built between Carleton and

Cape Tormentine will further help to overcome this

difficulty, and it is expected that the next few years wi

witness a great development in horticulture in this
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province. The census returns for 1911 give the follow-

ing figures of the industry:
No. Product

Apple trees 205,979 160,124 bushels

Peach trees 546 13 bushels

Pear trees 2,439 773 bushels

Plum trees 20,625 27,480 bushels

Cherry trees 53,094 7,576 bushels

Other fruit trees . 9,998 1,479 bushels

Grapes 1,641 pounds
Strawberries 186,692 boxes

Currants and gooseberries 48,429 quarts
Other small fruits 1,860 boxes

THEODORE Ross.

New Brunswick.

The province of New Brunswick (Fig. 657) lies

mainly between 45 and 48 north latitude, and 64
and 68 west longitude. Its boundaries are: On the

south the Bay of Fundy, on the east the Strait of

Northumberland and the Gulf of St. Lawrence, on the

north the Bay of Chaleur and the province of Quebec,
on the west the state of Maine. The greatest length of

the province from north to south is 230 miles, and its

greatest breadth is 190 miles. It has an area of 27,985

square miles and about 600 miles of seacoast. It is a

rolling country of no great elevations with the more

hilly sections formed by an extension of the Appala-
chian Mountains in the northern and northwestern

parts of the province. Few countries are so well wa-
tered as New Brunswick. Lakes and small streams are

numerous ah" over the country. The St. John River,
which flows into the Bay of Fundy, is 450 miles long.
The Miramichi and Restigouche Rivers, both of which
are over 200 miles long, drain into the Gulf of St.

Lawrence. The Petitcodiac and St. Croix are impor-
tant rivers situated respectively in the eastern and
western ends of the province and flowing into the Bay
of Fundy. The yearly record for continuous sunshine
is excelled by only one other province in the Domin-
ion. The average hours of sunshine recorded yearly at

Fredericton is 1,983. The average annual precipita-
tion for the last thirty-eight years at Fredericton is

45.6 inches.

The province contains 17,393,000 acres, of which
7.750,000 are Crown land, 5,000,000 acres are settle-

ment land and 4,643,000 acres are private timber land.

According to the report of the Agricultural Commis-
sion, which investigated farming conditions all over the

province in 1908, there were at that time 32,480
farms, and 1,474,076 acres of cleared land.

Potato-growing is the leading horticultural industry.
The province is particularly adapted for the produc-
tion of this crop, as the comparatively cool moist
climate enables the potatoes to grow for a long
period of time, and they are green and vigor-
ous until the frost comes, hence their firmness,
full starch content, good keeping quality and
pleasant flavor. An additional advantage is

the ease and cheapness with which the potato
can be shipped to tide-water, since the St.

John River and its tributaries water an area
of 2,000 square miles. Carried in scows, pota-
toes are delivered in St. John from York
County for 5 cents the barrel. Carleton
County on the western border, watered by
the upper reaches of the St. John River, has
long been the banner county for potato-grow-
ing. In 1910, it had 8,786 acres under culti-

vation, with a production of 1,127,680 bushels,
or 128.3 bushels to the acre. In 1909, from
V.MO acres, it derived 1,800,676 bushels, or
201.4 bushels to the acre. The same year the
province averaged 187.4 bushels to the acre.
Victoria County, to the north of Carleton
County and immediately adjoining Aroostook

County. Maine, affords considerable excellent potato-

raising land. In fact, the entire valley of the St. John
River is well suited for this purpose and potatoes are

also grown extensively in the eastern counties of Kent
and Westmoreland.
The entire acreage under potatoes in the province

in 1910 was 47,744 and the yield 6,067,276 bushels. In
1909 it was 47,853 acres and the yield was nearly 9,000,-
000 bushels. In 1911, the acreage was 47,304 and the

yield 8,493,212 bushels. Large quantities of potatoes
are now being shipped annually to Ontario, the West
Indies and Cuba. Experiments conducted during the

past few years by experimental stations and practical
farmers in Ontario show that potatoes produced in the

maritime provinces gave a much larger yield than those

from Ontario-grown seed. This has led to an increas-

ing demand from Ontario for New Brunswick potatoes
for seed purposes.

Apples were undoubtedly grown in the province in

the early part of the nineteenth century, but it remained
for Francis Peabody Sharp, New Brunswick's pioneer
horticulturist, to demonstrate the possibilities of com-
mercial apple-growing in this northern climate. His

operations were conducted at Upper Woodstock on the

St. John River, and there, in 1844, he set out his first

trees. Sharp planted many large orchards, did exten-

sive work in hybridizing and introduced many of the
standard varieties into New Brunswick from the
United States and elsewhere. His death occurred at

Upper Woodstock in December, 1903. From that time
an impression that apple-growing could not be made a
success seemed to gain ground, but of late years this

has been swept away and the outlook for the future of

the industry is now very bright.
The list of apples recommended for New Brunswick

covers the season and provides a class well suited for

export shipment, as well as for supplying the local

markets. With cheap and rapid transportation by
water, with an over-seas market close at hand, with

plenty of suitable land at a moderate cost, with the

knowledge that has been secured as to the proper
varieties to plant, and with the active cooperation of

the government, the success of New Brunswick as a
fruit-producing area seems assured.

Many commercial orchards are now being planted,
chiefly in the St. John River valley and in the eastern

part of the province, and apple-growing bids fair in the
near future to take first place in the horticultural

crops of the province. The provincial Department of
1

.riculture established a horticultural division in 1910
ind there are now a provincial horticulturist and three
assistants actively engaged in promoting the fruit-

growing industry. Preparations for an export trade
are being made by experimental shipments of apples

6S7. New Brunswick. The shaded parts represent the chief fruit-growing
and horticultural areas of the province.
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to the European markets and the placing of exhibits in

the principal cities of the United Kingdom and Can-
ada. The following varieties of apples are grown very
successfully: Crimson Beauty, Red Astrachan, Duch-
ess, Sharp New Brunswick, Yellow Transparent,
Wealthy, Dudley, Alexander, Wolf River, Fameuse,
Mclntosh Red, Bishop Pippin, Golden Russet and
Bethel. Northern Spy, King of Tompkins and Rhode
Island Greening are grown to a limited extent. The
Moore Arctic, Lombard and Yellow Egg plums and
Flemish Beauty and Clapp's Favorite pears are grown
successfully.
Wild raspberries, strawberries, blueberries and cran-

berries grow in abundance. Strawberry-culture was
first introduced into New Brunswick at Kingston,
Kings County, about 1862, by the late D. P. Wetmore,
Inspector of Schools. Large quantities are now pro-
duced, and as the season of maturity is comparatively
late, many shipments are made to Boston and Mon-
treal, where they are much in demand, as the straw-

berry crop is then finished in other sections. Blueber-
ries grow wild in enormous profusion and are canned in

large quantities.

Truck-gardening is practised extensively on the

7

658. Horticultural regions of Old Quebec.

northeastern bank of the St. John River, in the vicinity
of Maugerville and Sheffield. The soil there is a dark
loam, several feet deep and exceedingly fertile, being
the old river-bed, and large quantities of cabbages,
cauliflowers, tomatoes, cucumbers, and the like, are

grown and shipped to Fredericton and St. John.

A. G. TURNEY.

Quebec.

Old Quebec (Fig. 658) occupies a unique position in

the Dominion of Canada because it is the oldest prov-
ince, the largest province and the province in which the

English- speaking people are in the great minority.
Although not regarded as maritime, yet it possesses
considerable coast; and the mighty St. Lawrence takes
on the character of an open sea. The St. Lawrence and
the numerous rivers and lakes that feed it are the prin-

cipal physical features of the province, and these
features have made of Montreal, Quebec s chief city,
the importing, exporting and distributing center of

Canada. The Appalachian Mountains extend into

Quebec under the name of Notre Dame, but in no place
do they reach any great height. The greater part of the

country is decidedly level, while some sections are

gently undulating.
South of the St. Lawrence the climate is not severe;

but in the extreme north arctic conditions prevail and
the country is sparsely inhabited. The greater part of

the province, however, is well suited to agriculture, and
the returns per acre compare favorably with other

agricultural areas of Canada. The rainfall, although
quite scanty at certain seasons, is usually sufficient.

Irrigation is seldom or never practised and is usually
unnecessary.
When horticulture began in Quebec is not known, as

it is older than the oldest records. When the country
was first explored by the French, the Indians knew the
melon and cultivated it with some success, as well as a
number of other crops of interest to horticulturists.

Father Charlevoir (S.J.), the historian, is very plain
on this latter point. In a letter dated Chambly, April 1,

1721, while referring to Montreal, he asserts that "The
Indians, before our arrival in Canada, were familiar

with both ordinary melons and watermelons." He
said, "The former are as good as any in France, especi-

ally those raised on the island of Montreal, where

they grow in rich profusion" (Vol. Ill, Journ. d'un

Voyage, etc., p. 164).
That melons in ordinary seasons were common

enough in Montreal may be gleaned from the appended
quotations from a letter of

Father Claude Chauchetiere

(S.F.), dated Montreal,
August 7, 1694: "We have
had no melons to speak of

this year; we shall barely
have enough for seed.

This is something I have
never yet seen before in

Montreal, and every one is

surprised at it."

The "Relation par let-

tres," 1709, attributed to

Father Antoine Tiley (8.J.),

is authority for the state-

ment, "The savage had the

small squash, the water-

melon, the gourd and the

sunflower before the French
came to the country." Al-

though horticulture is old

in Quebec, it has never
been extensively practised,
and the industry is expand-
ing slowly. In the vicinity
of Montreal, vegetables are

extensively cultivated for the home market, but the

home market is not nearly supplied by native-grown

produce and will not be for some time to come.
The present fruit areas are indicated on the map by

parallel lines, while those partly in fruit are dotted. The
areas in which fruit might be grown are inclosed by a

dark line surrounding the section. It will be seen that

the total area is not large. Much of the province south

of the St. Lawrence possesses great horticultural pos-
sibilities and expansion may there be looked for.

Rouville, Chateauguay, Hochelaga, Jacques Cartier,

Two Mountains, Stanstead, L'Assomption are regarded
as fruit counties; Huntingdon, Argenteuil, Vaudreuil,

Soulange, La Prairie, NapierviUe, Kamouraska, L'Islet,

Montmagny and Bellechasse are partly in fruit; while

Compton, Missisquoi, Brome, Beauce, Shefford, Bagot
and counties on the St. Lawrence to Champlain County
may be regarded as possible fruit areas, but are not as

yet extensively planted.
The present status of horticulture may be gleaned by

a study of the census of 1911 so far as the fruit industry
is concerned. It would seem that many of the old trees

have fallen victims to the ravages of time; but that

young trees are being set in larger numbers. Better

methods and a more thorough dissemination of knowl-

edge are constantly crowding out the old, so that there



BRITISH NORTH AMERICA

is no doubt that a few years hence the number of

bearing trees will be much increased. The census

figures are as follows:

1901
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ince, towns and cities are growing very rapidly, and
markets are thus being provided for high-class products
of all kinds. The Canadian Northwest, also, is rapidly

becoming an important market and is attracting every
year a large volume of trade that formerly went to

Great Britain and western Europe.
Ontario (Fig. 659) includes a vast extent of country,

being over 700 miles from extreme north to extreme
south and approximately 1,000 miles from east to west.

The outline of the province is very irregular. The most
noticeable feature is the vast extent of boundary line

which borders on the Great Lakes. The altitude of the
lakes varies from 250 to about 600 feet and inland

Ontario ranges from lake-level to 1,700 or 1,800 feet.

Practically all of the fruit-growing districts lie below

1,000 feet and all the important fruit districts border
the Great Lakes.
The early settlers paid less attention to horticulture

than to other branches of rural activity, but of late

years very rapid development has begun, especially in

connection with fruit-growing, although commercial

vegetable-growing and commercial floriculture are

becoming increasingly important. Landscape art is

newer and less developed than are the commercial
branches of horticulture, but many of the towns and
cities possess active horticultural societies, part of the
work of which is a propaganda looking toward the

beautifying of home surroundings. Ontario, as a prov-
ince, possesses great natural beauty. Few sections are

entirely level and the general character is undulating
or more or less rolling. There are many beautiful homes
in towns and cities and many also throughout the

countryside.
The many local horticultural societies and the provin-

cial federation of them are exerting profound influence

659. Fruit-regions (numbered) in lower Ontario.

throughout the country on all kinds of amateur horticul-
tural work, and floriculture especially is a feature of

very many home gardens and of many school and pub-
lic grounds as well. In commercial floriculture, the
Dale greenhouses in Brampton were until recently said
to be the largest range of nouses in America, and there
are many other up-to-date glasshouse plants in various
parts of the province.

Old Ontario lies farther south than any other part of

Canada, the most southerly part, as a matter of fact,

lying in the same latitude as Boston, Mass., and on a
level with the northern boundary of the State of Cali-

fornia. In this southern district, the production of

early vegetables, both under glass and out-of-doors,
has become an important industry. In the vicinity of

many towns and of the large cities, such as Hamilton,
Brantford, London, Toronto and Ottawa, there have
also grown up important local industries in the produc-
tion of vegetables. The extensive production of such

truck-crops as onions, cabbage, and celery is conducted
in a few small districts only, but with the rapid

opment of markets this phase of vegetable-growing is

taking on increased importance. In certain sections,

such as Prince Edward County, the vegetable industry
takes the form of production for canning factories. In

that county, there are some sixteen large commercial

canning plants, and many additional factories are

located in other sections and devote themselves to

the canning of full lines of vegetables and fruits. The
industry is growing.
The apple is by far the most important fruit pro-

duced within the province, but certain sections have for

years been producing peaches in a large way. The
Niagara Peninsula has long been famed as an important
fruit center, and many fine commercial plantations of

peach and other fruits are found there. Peaches from
this locality are being successfully shipped to Winnipeg
and northwestern markets, and a few shipments h:ive

also been landed in Great Britain in excellent condition.

On the accompanying map, the three districts marked
No. 1 produce peaches successfully in a commercial way.
The peach section bordering on Lake Huron is of com-

paratively recent development, but the climate and soil

are perfectly adapted to

this fruit, and a great
extension of acreage has

taken place in that local-

ity within recent years.

That part of district,

No. 1 which lies to the

north of Lake Erie does

not produce peaches
as extensively as
its area would indicate,

but there are numerous
localities that can and
do grow large quanti-
ties of this t ender fruit.

The section marked
No. 1 whicli lies south

of the west end of Lake
Ontario is the Niagara
district of Canada, and

is world-famous.
The sweet cherry as

a commercial crop is

found only in very few

localities, and these are

practically all in district

No. 1. This district is

also the only part of the

province that grows
grapes extensively, as

the more northerly sec-

tions have not sufficient

length of season to ripen

the crop. District No. 2 produces most of the plums
and pears grown commercially in the province, but the

Niagara section of district No. 1 also grows these two

fruits extensively. The part of district No. 2 bordering

on Georgian Bay was formerly one of the most impor-

tant plum districts. The only district in the province
that produces pears extensively is the Burlington sec-

tion, lying at the west end of Lake Ontario.
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The commercial cultivation of strawberries, rasp-

berries, gooseberries, blackberries, and of sour cherries,

is extensive in many districts of the province. Local

conditions, such as the presence of urban markets or of

canneries, together with the availability of labor, sivm

to determine the localities which can engage profitably
in the production of these fruits. Large quantities of

even the most tender fruits, such as strawberries, are

shipped west to points in the prairie provinces, and
eastward in some cases to Quebec, New Brunswick
and Nova Scotia.

The most important apple districts of the province
are all included in districts Nos. 2and3. The northern, or,

more correctly, the tipper limit of district No. 2, forms

approximately the limit of the commercial cultivation

of tin- Baldwin apple. Other important varieties grown
in district No. 2 arc Northern Spy, Greening and King.
That part of district No. 2 lying to the north of Lake
Ontario produces few Baldwins and some Greenings, but
the leading variety is probably Northern Spy. District

No. 3 grows winter varieties for storage purposes and
Northern Spy grown here keeps well until March or

April. The counties north of Lake Ontario also produce
large quantities of Ben Davis, Gano and Stark. These
varieties have been exported in large quantities for

many years to European markets.
The area marked district No. 4 in western Ontario lies

at a much higher altitude than the surrounding dis-

tricts and is consequently much colder. There are few

apples grown commercially, but the climate corresponds
very closely to that of the St. Lawrence River Valley,

part of which on the map is also marked district No. 4.

The St. Lawrence River Valley has long been noted for

its Mclntosh Red and Fameuse. The Mclntosh Red, by
the way, had its origin in Dundas County, not far from
the St. Lawrence River, about 1790. (See page 317.)

District No. 5 and the large extent of country lying to

the north of Lake Huron and Lake Superior, and extend-

ing to James Bay, is comparatively new and untried with

regard to its possibilities in fruit-growing. In one or

two districts of the great northland, apples are grown
successfully in a commercial way. This is true of St.

Joseph's Island, Algoma, and of the mainland of Algoma
District bordering on the north shore of Lake Huron.
One of the most interesting features of Ontario hor-

ticulture is the existence within the province of a large
number of very successful fruit-growers' selling organ-
izations. The story of the work done by some of these

organizations in reviving the fruit industry in certain

previously neglected counties reads like romance. In
Norfolk County, on the north shore of Lake Erie, the

production of apples increased in ten years from nothing
to approximately 50,000 barrels, and this tremendous
development came about simply through the care given
to the old orchards, many of which had been standing
uncared for and idle thirty or forty years previous to
the organization of the fruit-growers' association. There
are some forty of these associations now doing business
within the province, and by their aid Ontario expects in

the future to be able to dispose of her fruit successfully
in the face of all competition. j \y_ CHOW.

Manitoba.

In considering the agricultural possibilities of the

province of Manitoba (Fig. 660), the subject of horti-
culture is too frequently overlooked or given scant con-
sideration. The fact that cereals can be grown with
great success has been very clearly demonstrated, but
up to the present time comparatively few of the persons
residing in western Canada have had sufficient confi-
dence in the fruit-growing possibilities of the country
to enter the industry on a very extensive scale. How-
ever, a few pioneers have opened the way, and to the
results of their work one looks for encouragement and
guidance.

Geographically, Manitoba lies just north of the
international boundary line, extending from longitude
95 W. to 101 Yz W., or about 276 miles. Since the ex-

tension of the boundary, the northern limits are on
the shores of the Hudson Bay. The altitude varies
from 760 to 1,500 feet above sea-level.

The annual precipitation in the Red River Valley
varies from 20 to 25 inches, and in the western part of

660. Manitoba.

the province from 15 to 20 inches. The average rain-

fall for the growing season May, June, July and
August varies from 8 to 11 inches.

The annual sunshine is 47 per cent of the possible,
and during the growing season is 56 per cent, making
an average of 8.5 hours of bright sunshine a day, which
accounts for the phenomenal growth which is made by
most plants.
The average monthly temperature in degrees Fahren-

heit is as follows: January, 1.9; February, .5; March,
14.4; April, 38.2; May, 50.4; June, 60.6; July, 64.6;
Aug, 62.1; September, 52.8; October, 40.7; November,
20.7; December, 7.5. Average temperature for the

growing season from the first of May to the first of

September is 59.2 F.

In a country of such rich agricultural resources as

Manitoba, in which excellent crops of cereals can be

produced on an extensive scale with a minimum of

labor, one would naturally expect that the people would
turn rather slowly to the production of fruits, which
require much greater care and a much more intensive
and exact system of cultivation. The growing of this
finer class of agricultural products is usually delayed
until the country has become thickly populated and the
land has been brought into a fairly good state of cultiva-
tion. Making an allowance for the difficulties that must
be overcome in the production of fruits, some excellent
work has been done and substantial progress made.
Among the valuable introductions is the Pyrus

baccata, or Siberian crab-apple, which was first planted
on the experimental farm at Brandon, in the year 1890,
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the trees having been grown at the Central Experimental
Farm, Ottawa, from especially selected seed that had
been imported from Russia. The introduction of this

hardy Russian apple has done much for the advance-
ment of apple-growing in Manitoba. It furnishes a
hardy stock on which the tenderer standard varieties

may be grafted and their hardiness very much in-

creased. An effort has also been made to increase the
hardiness of some of the standard varieties by hybridiz-
ing them with Pyrus baccata. Several promising hybrids
have been produced in this way and are now being
grown to some extent in the province. (See page 557).

Among the earliest attempts in fruit-growing in the
district of Winnipeg, may be mentioned those of the
late W. B. Hall, of Headingly. In the early sixties,
some not unsuccessful experiments were conducted by
him with currants, tomatoes, gooseberries, Siberian

crab-apples and rhubarb. The results were indeed so

satisfactory that he and others in the neighborhood
were induced to undertake fruit-growing on a limited
scale. Among other pioneers whose experiments on
fruit-growing have been of value, may be mentioned the
late Thomas Frankland, of Stonewall, A. P. Stevenson,
of Dunstan, and D. W. Buchanan, of St. Charles. Mr.
Stevenson has experimented with apples, plums, cher-

ries, grapes, gooseberries, currants, raspberries and
strawberries, and his untiring efforts have been a great
incentive to others. He has been very successful in

growing apples, particularly the hardy Russian sorts.

He has at the present time a number of the better
varieties of this class growing in his orchard, practi-

cally all of which are yielding good returns, his annual

crop being usually over one hundred barrels. The
various hardy crab apples also yield good returns. Mr.
Stevenson is convinced that apples can be successfully
grown in Manitoba if the proper varieties are chosen
and the proper conditions provided.
The experimental farm at Brandon has accomplished

much for Manitoba horticulture. Hundreds of varie-
ties of the various classes of fruits from different parts
of America and Europe have been tested there and the
results published. In the month of April, 1899, about
500 fruit trees, consisting of apples, crab-apples, plums
and cherries, were placed under test at the experimental
farm. These included many of the large standard
varieties together with a number of hardy imported
kinds. Numerous varieties of grapes, currants, goose-
berries, raspberries, blackberries and strawberries were
also tested. Many of these plants did not survive the
first winter and in a few years only the hardiest sorts

were found to be alive. Since the first planting, many
other varieties of fruits have been introduced and
experimented with and much valuable information
has been gained. Among the numerous introductions
made was the Russian berry-crab, Pyrus baccata. Its

extreme hardiness makes it eminently well suited to this

country, where it is used as stock on which the less hardy
sorts are grafted for the purpose of increasing their
hardiness and thereby adapting them to an environment
that would otherwise be uncongenial to them.

Small-fruit culture in the province of Manitoba has

always been attended with a fair degree of success.

Currants, gooseberries, red and black raspberries, and
strawberries have been grown since the early settle-

ment of the country. They yield profitable returns when
intelligently cultivated. They apparently possess an
inherent hardiness not shared by many tree fruits,
which renders them much more suitable for the severe
climate. It is only a matter of a few years until these
smaller fruits will be grown in all parts of the province,
in sufficient quantities to supply the local demand.
Another phase of horticultural work to which con-

siderable attention is being given, is the decoration of
home- and school-grounds by the planting ofornamental
trees, shrubs and flowers. The prairie is bare and unat-
tractive and around many prairie homes there has been

a lack of trees and shrubs. The work of beautifying the
surroundings of residences is one of the most necessary
steps in the horticultural work of Manitoba. Much
has already been done in the cities, towns and rural
districts by horticultural organizations to increase their
attractiveness by ornamental planting.

Practically all garden vegetables, with the exception
of a few that require a long season, may be grown to a
high state of perfection. The richness of the soil and the
shortness of the seasons tend to give a flavor and tender

crispness to the vegetables not attainable elsewhere.
The heavy yields that may be obtained from these

gardens make vegetable-growing a very profitable
branch of horticulture, as there is an abundant demand
for vegetables in the home market.
The work of fostering horticulture within the prov-

ince is borne largely by the Agricultural College and
certain societies; among the latter are the Manitoba

Hortjcultural and Forestry Association, the Brandon
Horticultural and Forestry Society, and others of a
more or less local character. The objects of these

societies are to bring together those persons interested
in horticulture, to assemble horticultural literature,
and to stimulate in every possible way a greater
interest in horticultural pursuits. Much good work
has been accomplished by these societies and to their

efforts is largely due the increasing interest that is

being taken in the various lines of horticultural work
within the province.
There are several directions in which progress may

be made in Manitoba horticulture; for example, a bet-

ter selection of varieties; an improvement by breeding
and selection of wild and native fruits and varieties

grown in the country; and improved systems of culture.

Much is being done in plant-improvement in other

parts of the country, and Manitoba also offers an

excellent field for the improvement of native fruits.

Various wild fruits grow very abundantly in many
parts of the province, and if a combination could be

effected whereby the hardiness and productiveness of

these could be combined with the larger size and
better quality of the cultivated fruit, a great step in

advance would be achieved. p\ \\ BBODRICK.

Saskatchewan.

In the map (Fig. 661), all that part of Saskatchewan
that need be considered here is shown in the numbered

districts, the remainder farther north being still beyond
the reach of settlement, although many parts of it will

no doubt be found, amidst its lakes and forests, emi-

nently suited to the growing of farm and garden prod-

ucts, where now the lonely trapper and the mink and

marten roam. Districts Nos. 2, 3, 5 and 6 are mostly
bare prairie, being slightly wooded about some of the

hills, river-banks and coulees; district No. 1 has also

considerable prairie, but about the center is situated

the Moose Mountain Forest Reserve, while mixed prai-

rie and scattered groves of poplar extend over the

northeastern part and through districts Nos. 4, 5 and

9, with heavier timber towards the northeast in dis-

trict No. 7.

The average annual precipitation has been about 17

inches, but hardly more than 15 inches in districts

Nos. 2, 3 and 6. Over 12 inches of this occurs from

April to September. The elevation is also greater in this

southwestern portion of the province, being 2,439 feet

above sea-level at Swift Current, 1,884 feet at Mooso-

min near the eastern boundary, and 1,432 feet at Prince

Albert on the Saskatchewan River in the north.

The average mean temperature of Saskatchewan for

ten years has been: January, 2.9; February, 3.8;

March, 14.5; April, 37.4; May, 50.2; June, 57.5 ;

July. 63.3; August, 60.5; September, 50.1; October,

40.9; November, 25.0; December, 10.4 F.

Horticultural industries have not yet been developed
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to any extent, and consequently imports of canned fruits

and vegetables, fresh fruits and flowers, have been very

heavy in proportion to the population, and of exports
there have been none. A rapidly increasing resident

and floating population, combined with the attractions

of grain-farming, to some extent account for this. There

is no adequate reason why vegetables, small fruits and

flowers should not be grown in quantity sufficient at

least to meet the demand of the home market. There

is ample evidence at any of the fairs held in the various

parts of the province that the soil and climate are suit-

able for the production of a large variety of vegetables of

unexcelled quality. It has been proved that vegetables

and flowers can be grown profitably under glass during
the coldest winters. The most important points to con-

sider in locating such industries are access to market

and cheap fuel. A gjance at the map will show many
favorably situated distributing points on the network

of railway lines, while the lignite of the Souris Valley
in the south and the wood of the northland, readily

661. Saskatchewan.

solve the fuel problem without considering the possi-
bilities that lie hidden in the straw piles that accumu-
late or are burned on the millions of acres of grain
fields each season.

Small conservatories and nurseries located at Prince

Albert, Moose Jaw and possibly other points, are devot-

ing their attention mostly to winter vegetables, while
at Saskatoon 25,000 feet of glass is used in the produc-
tion of pot- and cut-flowers. There is also a large de-
mand for shrubs and ornamental trees for the beautify-
ing of the homes so rapidly growing in numbers in

village, town and city, but few nurseries are specializing
in that line. The abundance of native small fruits such
as the currant, gooseberry, raspberry, saskatoon, blue-

berry, cranberry, cherry and strawberry, has to some
extent delayed the introduction of cultivated varieties

into the gardens of the residents in those portions of

the province most suitable for successful fruit-growing,
and, on the other hand, those living on the open prairie
have first to grow shelter-belts before they can hope
for good gardens. When shelter is provided, the hardier
varieties of small fruits and crab-apples may be grown
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without difficulty. There are, however, peculiar weather
conditions that should be considered before anything of

this kind be attempted on a commercial scale. Bright
warm days and cold nights in April, and frosts in May,
determine the extent of the fruit crop. It is tnie, how-
ever, that some of the evil effects of freezing and thawing
can be avoided by protection of the stems from the

direct rays of the sun.

In isolated instances, in sheltered gardens, some of

the hardiest varieties of standard apples, such as Hiber-

nal, Anisette and Blushed Calville, are growing and
some are producing fruit, but the day is yet distant

when it can be said that apples are commonly grown
here. The late Director of the Dominion Experimental
Farms,Wm. Saunders, since the beginning of these farms,
took a keen interest in the finding of suitable fruits

for the prairie provinces and in the encouragement of

horticulture, and has been ably assisted in this by
Angus Mackay, Superintendent of the Indian Head
Farm, where the Siberian crab has been found hardy
enough to withstand the most severe climatic vicis-

situdes. This hardy crab has been used in the produc-
tion of most promising hybrids and as stock on which
to root-graft hardy cross-breeds. At the same station

varieties of the native Manitoba plum of good quality
have been developed. Work of this kind is also being
undertaken at the more recently established experi-
mental stations at Rosthern and Scott. Another insti-

tution that, under the superintendence of Norman M.
Ross, has aided greatly in demonstrating to the people
the possibilities in the way of landscape gardening and
floral beautification of home surroundings, is the Do-
minion Forestry P^arm at Indian Head, from which many
millions of trees are distributed yearly to the farmers

on the open plains to be planted, as windbreaks and
shelter-belts, under expert supervision. Much encour-

agement was given to the horticulture of the North-
west Territories, and Saskatchewan especially, by the
interest displayed by A. E. Forget, recently Lieuten-

ant-Governor, and the skill and success of his popular
gardener, George Watt, who was ever ready to advise
and assist the inquiring amateur. Probably no farm
in the province could boast of so attractive a garden
as that of Gerald Spring-Rice near Pense, where in

typical Old Country fashion its labyrinth of walks mid
the choicest of flowers and shrubs, was centered by a
sun-dial. Another farm on which the possibilities in

the way of garden and fruit-culture have been demon-
strated is that of George Harvey in the Indian Head
district, where shelter-belts, shade trees and hedges
provide the protection so necessary for success in horti-

culture and nesting-places for the birds that are of

so much assistance in controlling insect form. Personal
mention should also be made of John Ashworth, a
member of the legal fraternity, who, from love of

flowers and the pleasure of overcoming obstacles, estab-
lished the Saskatoon Nursery Company, which is now
a profitable industry.

So closely is bee-keeping associated with successful

fruit-growing, that it may not be out of place to say
that very few in this province have yet turned their

attention to the production of honey, although it has
been amply demonstrated that bees make honey of

excellent flavor from the abundance of wild flowers on
the prairie; and bees may be safely wintered notwith-

standing the severity of the frost at times.
There are now only two horticultural societies in the

province, one being located at Regina and in receipt of an
annual civic grant, the other having been just started at
Saskatoon. No direct aid to horticulture is given by
the provincial government, but through the Extension

Department of the University of Saskatchewan, the
agricultural societies and the homemakers' clubs may
draw grants founded on their prize lists, in which horti-
cultural competitions may assume a prominent place and
expert judges are furnished when required. There is no
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horticultural school at present in the province, but a

department of horticulture is planned for the College
of Agriculture and will no doubt be equipped in the
near future, but at present the only instruction given
is through qualified practical horticulturists sent out

by the Extension Department to address meetings
throughout the province. X. N. WILLING.

Alberta.

Alberta (Fig. 662), is the farthest west of the three

prairie provinces of Canada. Its eastern boundary is

the 110th parallel of longitude, and its western bound-
ary for about 500 miles north is the summit of the

Rocky Mountains; and beyond this point, its western

boundary is the 120th parallel.

662. Alberta.

From a climatic point of view, the province naturally
divides itself into four principal regions, southern

Alberta, central Alberta, northern Alberta, and the
foothills or highlands district. The latitude of the
northern part of the province is offset to a great degree
by its lesser elevation.

Northern Alberta may be said to be that part of the

province lying north of a line drawn east and west
through Athabasca Landing. The whole of this dis-

trict is still practically unsettled, although people are

going in; a few small older settlements are scattered here
and there about the fur-trading posts, and all the com-
mon garden vegetables, as well as farm crops, are grown
at these places, as far north as 400 miles beyond Edmon-
ton. Wild currants, gooseberries, strawberries, rasp-
berries, and saskatoons or Juneberries are plentiful
throughout the region. The country is more or less

bush-covered or park-like, and is, in this way, protected
from the winds that sweep over the open country in the

south. In view of what has been accomplished in fruit-

growing in the south, at a higher altitude and under
wind-swept conditions, it is reasonable to expect that at
least some of the hardier apples and crabs will in time
be grown successfully in the far north. The soil of
northern Alberta is a deep black humous loam, and its

very richness constitutes a danger from a horticultural

Eoint
of view. There is usually an abundance of rain-

ill, and the difficulty with fruit trees under such con-
ditions is to get them matured-up before winter. X
reports are at hand as to attempts at growing fruit in

northern Alberta. The distance from the railways is <i>

great that plants are usually dried out before reaching
their destination, but as railways are now being pushed
north, it will doubtless not be long before promising
results will be secured.

Central Alberta may be said to comprise the region

lying south of northern Alberta as far as a line drawn
through Red Deer to Provost near the Saskatchewan
border. Its soil, climate, and other features are similar

to those of northern Alberta, although the altitude in

the central part of the district is greater, rising at

Lacombe to over 2,900 feet. It is the oldest settled

part of Alberta, and is covered with well-handled farms,
whose owners, having been some years in the country,
have had time to make experiments in fruit-growing.

Apples have been produced near Edmonton, Ponoka
and Red Deer, and crabs have been grown at the Do-
minion Experimental Farm at Lacombe and also at

Calgary. Small fruits are grown successfully all over
the district. The influence of the difference in altitude

is very marked in this territory, as ornamental trees,

such as the soft maple (Acer saccharinum) and the

American basswood (Tilia americana) are hardy in

Edmonton, while they are a failure farther south at

higher altitudes, and with similar soils, shelter, and
rainfall.

The Highlands of Alberta may be described as the

country south of the Red Deer River, east as far as a
line drawn north of Gleichen on the main line of the

Canadian Pacific Railway, and thence running south-

west to Stavely on the Calgary and Macleod line, and
from that point south to a point north of Cardston,
and thence east through Spring Coulee. Its western

boundary is the boundary of the province. This is the

highest part of the cultivable land of Alberta, rising to

a height of over 4,000 feet. A very small area of the

northern part of this region is wooded, the remainder

being open and often wind-swept prairie, with the addi-

tional harassment in the south of the warm chinook

winds. In appearance, this southern section is not

unlike the country east of it, while it is still in the "dry"

belt, with a rainfall reaching in certain places at times

over 20 inches. It has a little more precipitation than

southern Alberta to the east of it. This increased pre-

cipitation causes longer and thicker grass, and this

growing and dying down for generations has left a

richer soil, which in turn encourages late growth in

trees. This, coupled with the often shorter season be-

tween frosts, incident to its higher altitude, will proba-

bly preclude the possibility of apple-growing becoming

general in the higher districts unless in favored spots.

The hardier varieties of small fruits do well in this

region, and at Cardston, 12 miles from the United
States boundary line, at an altitude of approximately
4,000 feet, apples have been grown by a number of

persons. At Joe McFarlane's ranch about 6 miles from

the Livingstone Range of the Rocky Mountains, at an

altitude of over 4,000 feet, Hyslop crabs have been

ripened. These successes were in sheltered situations;

and while this district may never become known
as apple-producing, still these cases serve to show
what may be done in isolated instances in which
conditions are favorable, and may be accepted as an

indication of what may become more general in yeara
to come.



BRITISH NORTH AMERICA BRITISH NORTH AMERICA 573

Southern Alberta proper is the district lying east of

the foothills, and south of central Alberta. It also has

conditions peculiarly its own. The prairie is bare of

aid while the soil is of excellent quality, it is not

the black, deep, vegetable mold of theother parts of the

province. It is what may be classified as a friable clay

loam, that is, a rich clay loam containing enough sand
to enable it to be worked easily. It is in the dry belt,

and the rainfall ranges from 12 to 15 inches per annum.
Being bare, it is often windswept, and gardening with-

out shelter-belts will never be successful. It is the home
of the warm chinook winds, and these may come at any
time, and often in a few hours, or even minutes, a rise

of temperature from 30 below zero to 8 or 10

above freezing will take place. This is an extreme

change in temperature, and if the warm wave is fol-

lowed, after a few days or \veeks, by a cold spell, it can-
not fail to be a severe trial to growing trees. These rapid
changes in whiter have been declared by many of the
old settlers to be the cause of the scarcity of trees on
the prairie. This, however, is to a large extent a fallacy,
as is being now proved constantly by the successful

growth of shelter-belts of suitable species all over the

country, and exposed in the fullest degree to the in-

fluences of the chinooks. The lack of rainfall, however,
does constitute a menace to successful fruit-growing,
for if there is a scarcity of moisture in the soil in the fall,

there is invariably greater risk of dead trees in the

spring. Snow cannot be depended on to preserve the

moisture, or to supply it, as only about twice in thirty-
eight years has it lain steadily the whole winter. The
dry winds drift the snow off, and the chinooks melt it,

so that in winter for weeks at a time the ground may be
bare of snow. Cultivation to preserve the moisture is

a necessity, though irrigation in the fall, in some dis-

tricts in which it can be done, is of great assistance in

carrying the trees over winter. Notwithstanding all

these untoward circumstances, a number of apple
trees are growing and producing fruit in southern
Alberta. Settlement has been general only in the last

ten years, and yet in that time many successful experi-
ments in fruit-growing have been made, possibly more
in the same time than in the history of any of the other

prairie provinces. Apples, crabs and plums have been
growing in several gardens for the last seven or eight
years in Medicine Hat, Irvine, Lethbridge, Magrath,
Calgary and Macleod, and they also have been grown in
several instances at Stirling and Raymond. Thus, al-

though southern Alberta would appear at first sight to
have natural conditions unfavorable to large-fruit-grow-
ing, experience shows that, in spite of these, it is possible
to do so. It would seem as if the dryness of the coun-
try, intensified perhaps by the influence of the chinook,
tends to ripen the annual growth before frost comes in
the fall, so that the trees do not winterkill. There is

no doubt, also, that the nature of the soil has much
to do with this early ripening, lacking as it does the
stimulating effect of the more vegetable soils of the
north. Experience in grain crops and forest trees serves
to bear this out. However, it is still doubtful whether
southern Alberta will ever become a fruit country.
The high winds that occur at any time in the spring
and fall may interfere greatly with the setting or matur-
ing of the fruit, and, as a consequence, the regularity
of the supply. There is no doubt, however, about the
farmer in time being able to grow fruit enough for his
own use, with the help of shelter-belts. When fruit is

grown under irrigation in Alberta, care must be taken
to avoid irrigating after the last of June. If water is

applied after that time, there is usually grave risk of
winterkill, or rather fallkill, as the trees continue
growing late into the fall and are not mature when the
first frost comes. Even cultivation to preserve the
moisture should not be carried on later than July 15.
There is no provincial horticultural society, and no

state aid devoted purely to horticulture, although much

good work is being done by the experimental farms,
maintained by the Dominion government. These, how-
ever, have not been able to do much as yet, having been
established only six years. The chain of demonstra-
tion farms which is being established by the provincial
government will probably be of some assistance in this

direction. There are two fairly strong local horticul-
tural societies at Edmonton and Calgary.

ARCH. MITCHELL.

British Columbia.

In the time since the Cyclopedia of American Horti-
culture was published, horticulture in British Columbia
(Fig. 663) has passed through the experimental stage.

Although the province is one of the largest in area in

Canada, its population in 1891 was only 98,000; in ten

years it had almost doubled; and in twenty years the
census of 1911 shows a population of 362,000, of which
over half is urban in character, and located on the coast.

While practical experiment has shown that different

forms of horticulture can be most successfully conducted
commercially under the widely diversified conditions

existing throughout southern British Columbia, devel-

opment has been so recent that only the fringe of its

possibilities
has been touched. Yet, even now the prov-

ince has gained such a reputation as a fruit-growing
country as to warrant a rather full description here.

Fruit-growing in British Columbia has been inspired
by the success that the industry has attained in the
states of Oregon and Washington directly to the south,
in which conditions of climate and soil are not dissimilar,
and by the rapidly increasing demand for fruit, not

only by the growing population of the province, but by
the phenomenal increase in demand from the Canadian
prairie provinces, which cannot possibly produce all

their own fruit. Early dreams of possible markets for
all the horticultural products of the province have been
far surpassed by the actual development of the market.
The population of western Canada was in 1911 over
three times as great as in 1901. On the other hand,
fruit-growing is now firmly established as one of the
commercial industries of the province and though lum-
bering, manufacturing and mining surpass agriculture
in the amount of wealth now being produced, fruit-

growing will in a few years aid in bringing the returns
from agriculture well to the front.

In general physical features British Columbia is

mountainous, the greater part of the area being covered
by the Rocky, Selkirk, Cascade and Coast ranges,
between which lie the valleys of the rivers and lakes in

which agriculture is being practised. It is probable
that about one-twentieth or one-thirtieth of the entire
land is cultivable. The land is, therefore, usually fer-

tile, and in many districts unusually so. The climate is

remarkably varied. The greater part of the cultivated
area of British Columbia lies within the upper austral
and transition zones. On the coast the atmosphere is

humid, the rainfall copious and the annual tempera-
ture has a very limited range. In the interior, con-
tinental temperature conditions prevail, and in most of
the interior valleys it ranges from zero to 90 or 100 as
the extremes. Some of the interior valleys have a total

precipitation of only 8 or 9 inches, while others run
from 35 to 40 inches. Irrigation is essential in the first-

mentioned, not in the latter. A large percentage of
British Columbia horticulture is conducted under
irrigation. The altitude of the horticultural districts
on the coast varies from a few feet above sea-level to
400 or 500 feet above. In the interior valleys the altitude
runs from 800 to 2,800 feet, and even to 3,300 feet,
above sea-level.

Among the tree fruits grown in the province, the
apple holds preeminence, and especially is this true in
the arid and humid valleys of the interior, in which
many varieties of apples reach a degree of perfection
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not excelled elsewhere. The interior valleys now
ship about 600 carloads of apples to prairie and
coast markets, and to Australia, China, Japan and

England. Pears are largely planted, not only in the

interior, but also on the coast where they are relatively
more successful than are apples, the

principal
varieties

being Bartlett, Clairgeau, Anjou and Flemish Beauty.
Plums and prunes are also of considerable commercial

importance, the Pond Seedling or Hungarian being
the principal plum, although the Italian prune is more
largely grown commercially than any other variety of

either plum or prune. Peaches are practically confined
to the Lower Okanagan valley, and the Triumph,
Early Crawford, Yellow St. John and Elberta are most

largely grown commercially. The total shipments
probably aggregate about 100 carloads. Cherry trees

are planted throughout the province on a commercial

scale, the hardier sweet cherries, especially the Bing,
Lambert and Royal Anne throughout the interior,
while on the coast the Olivet and English Morello,
both preserving cherries, meet with particular success,
the growers obtaining an average of 11 cents a pound
for a period of years. Not the least important among
the tree fruits are the crab-apples, particularly Trans-
cendent and Hyslop, grown most largely in the Okana-
gan 'Valley. The Transcendent is thought to be the
most profitable apple for a period of years in the prov-
ince. Prairie markets have recognized the superiority
of the British Columbia crab-apple and are paying
prices extremely satisfactory to the fruit-grower. The
apricot is grown to some extent in the warmer interior

valleys. Nut trees are being experimented with

throughout the province and indications are that some
varieties of walnuts will prove commercially profitable
on the coast.

In small-fruits British Columbia has some areas,

especially those contiguous to the delta of the Fraser

River, that are preeminently adapted to the strawberry
and raspberry; the loganberry also flourishes in the
coast regions and is proving profitable. Blackberries
are grown to some extent on the coast, as are
currants and gooseberries, although the latter are in-

clined to mildew, with the exception of the Oregon
Champion, a western variety now grown almost exclu-

sively. The interior valleys, especially those having a
more humid climate, are growing strawberries and rasp-
berries commercially to an increased extent. Taken as a

whole, however, the acreage m small fruits is only a
small fraction of that devoted to tree fruits, and this is

quite likely to be the case indefinitely.

Vegetable-growing is practised throughout the prov-
ince, the white potato, onions, tomatoes, cabbage,
and celery being the principal cnps in the order named.
The potato is grown as a field crop in practically all

districts and the average yield an acre in 1911 was 230
bushels. British Columbia potatoes won the Stillwell

trophy at the National Land and Irrigation Exposi-
tion, New York, 1911, which proves the general excel-

lence of the soil and climate of the province for the crop.
The potato-beetle is unknown and blight is not usually
serious enough to warrant, preventive measures. Pota-
toes are shipped in commercial quantities to the Yukon,
to northern British Columbia, to the coast cities, to
the mining camps and to the prairie provinces. The
acreage in 1911 was about 13,000 acres and this was
increased in 1912. The onions, of which the Yellow
Globe Danvers is grown in the Okanagan Valley to the
extent of about 100 carloads a year, are shipped to
coast and prairie markets. The summer nights are too
cool for the tomato except in the arid interior valleys
where they are grown in large quantities both for ship-
ping fresh and for canning purposes. Cabbage, celery
and other vegetables are grown on an extensive scale

commercially on suitable soils throughout the province,
notably at Armstrong.
The greenhouse business surrounding the cities of the

coast, has trebled in volume in three years, and openings
still remain for its extension throughout the province.
Bulb-culture is making progress in the district surround-
ing Victoria, and will become an important commercial
industry when labor becomes cheaper.
The regions are shown on the map (Fig. 663). Hor-

ticulturally British Columbia is as yet almost confined
to the southern part, and only the different areas so
included are here discussed.

Districts Nos. 1 and 2 on the map are distinctly
coastal in character. The Japanese current tempera
the climate throughout the entire year so tha
weather is very uncommon, and the summer tem-
perature very rarely reaches over 80. The humidity
is high almost throughout the year, and the annual

663. Horticultural Regions of British Columbia.

precipitation (which is nearly always in the form of

rain) runs from 30 to 120 inches, the average in the

horticultural areas being around 55 inches. This falls

largely in the winter months, and July and August are

often so very dry as to cause a loss from drought. This

area has a remarkably long growing season. Owing to

the coolness of the nights, tomatoes, corn, and the like

do not ripen. Early apples do well, but winter apples
cannot be matured successfully. Fungous diseases

also restrict apple-culture to a serious extent. Pears,

however, do well; small-fruits do exceptionally w<;ll,

and preserving cherries are very profitable. District

No. 1, being the southeastern part of Vancouver

Island, with an annual precipitation of about 40 inches,

is rather drier than the lower mainland district Nn.

2, but this difference has no great influence on the

character of its products. In these districts only a

small proportion of the land suitable is being mm
to produce what it is capable of producing. The local

markets still import considerable quantities of prod-
uce from California, Oregon and Washington.
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The second great horticultural region of southern

British Columbia is the dry-belt. It lies just east of

the Cascade Mountains, is about 200 miles wide and
extends northwest from the interior boundary about

250 miles. In it are districts Nos. 3, 5, 6 and 7 as indi-

cated on the map. Its valleys lie at an elevation of 800 to

1,500 feet above sea-level. The annual precipitation

totals from 9 to 15 inches, distributed fairly evenly

throughout the months of. the year. The atmosphere is

dry and bracing. Sunshine is plentiful and in the sum
mer months almost constant. The winter extremes of

tcmiM'rature are lower than on the coast, and the sum-
mers are very much warmer. It is the great apple-,

prach-, tomato- and potato-producing district of the

province, all of its products being grown under irrigat ion,

and mostly marketed in carloads on the coast and in the

prairies. Of its valleys, the Okanagan (No. 5) is the most
advanced and the largest shipper; Thompson River

No. 3) and the Kettle River (\o. 7) produce winter

apples and potatoes as their staple crop, while the

Similkameen Valley (No. 6) produces principally

peaches and winter apples.
The third great horticultural region in British Col-

umbia may be called the semi-humid interior belt,

embracing districts Nos. 4 and 8. Here irrigation for

most crops is not necessary, although for small fruits it

is desirable. The annual precipitation runs from 18 to

45 inches, a considerable portion of which falls as snow,
while June is a month of considerable rainfall. The air

is more humid than in the dry-belt and extremes of

temperature of winter and summer are not so great.
The humidity makes fungous diseases a problem and

spraying for apple-scab is necessary. Unlike the dry-
belt, it is a timbered country, and the cost of land-

clearing offsets the cost of irrigation systems in the
former. District No. 4, in the water-shed of Shuswap
Lake, is as well advanced as the Okanagan Valley, the

principal shipments from Armstrong and Salmon Arm
being apples, potatoes, celery and cabbage. District

No. 8, the West Kootenay, has not thus far been a

shipping district, the local demand in the mining

camps of Rossland, Slocan and the Crow's Nest con-

suming more than the locality produces.
The following tabular statement indicates the adap-

tabilities of the different regions:

District
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Empire foi six years in succession, fruit being every
year exhibited. There are no horticultural schools in

British Columbia, the nearest approach to these being
the short courses conducted by the Horticultural Branch
of the Department. Provision has, however, been made
for an agricultural college, which is now being put
under way, and in this institution ample provision will

be made for investigation and experiment as well as

education in horticulture. R. M. WINSLOW.

BRIZA (ancient Greek name for a kind of grain,

probably rye). Graminex. QUAKING GRASS. Annual or

perennial grasses, with open panicles of handsome
spikelets; grown in gardens.

Spikelets several-fid., flat, trian-

gular or heart-shaped; glumes
strongly concave, these and the
lemmas usually horizontally spread-
ing. Species 12, in temperate
regions, 3 intro. into the U. S.

These and one or two
others also cult, for

ornament, the panicles

being suitable for

bouquets.

A. Plants perennial.

media, Linn. COM-
MON QUAKING GRASS.
Culms erect or decum-
bent at base, 1-2 ft.;

panicle pyramidal,
many-fld .

,
the branches

stiffly spreading; spike-
lets nodding, 3 lines

long, triangular-ovate.

AA. Plants annual.

B.

maxima, Linn. Fig. 664. One to 2
ft.: panicle drooping, few-fld.; spike-
lets ovate, large, J^in. long, 5 lines

broad, the pedicels slender, drooping.
G.M. 47:175. V. 3:246.

minor, Linn. Four to 15 in.: pani-
cle erect, many-fld., the branches

stiffly spreading, the branchlets

capillary, spreading; spikelet trian-

gular-ovate, !)/ lines long. This

species is known to gardeners also as
B. gracilis and B. minima.

Thurb.= Eragrostis obtuaa,

A. S. HITCHCOCK.

BRIZOPYRUM: Desmazeria.

BROCCOLI: Cauliflower.

BRODLEA (J. J. Brodie, a Scotch
botanist). Liliacex. BRODIEA. West
American cormous plants of low
growth, a few of which are now be-

coming popular in some parts of the

country for spring bloom.
Flowers several on a scape: pedicels jointed: the

perianth mostly funnelform and non-saccate, not con-
tracted in the throat, ranging from purple to red, white
and yellow; stamens 6, 3 of them sometimes reduced to
etaminodia: Ivs. all radical, narrow, usually few, some-
times evanescent. Monographers include under Bro-
diaea a number of genera erected by other authors,
as Hookera, Triteleia, Milla, Calliprora, Hesperoscor-
dum. (The oldest generic name of the group thus con-
stituted is Hookera, but Brodia>a ;s one of the "nornina
conservanda" of the Vienna code, retained because of

its general use in the 50 years following its publication
and since). For horticultural purposes, it is better and
more convenient to merge all into Brodiaea. In this

broad sense Brodisea includes about 30 species, which
must be divided into several groups. Monogr. by
Baker, in G.C. III. 20, pp. 213, 238, 459; also \\atson,
Proc. Amer. Acad. Arts and Sci. 14:236. Closely
related genera are Bloomeria, Brevoortia and Stro-

pholirion.
The brodieas are valuable for naturalizing in Cali-

fornia and the West, as they can be grown very easily.
In colder climates they are worthy a trial for the same

purposes but probably better for specimen-beds or the
coldframe for cutting. .They bloom during May, June
and early July. B. capitata is the earliest to Bower.
The flowers are very lasting and beautiful for cutting.
Unless planted in large numbers they are of little value

for color-massing in beds, but most beautiful and dainty
when planted in rockwork or with delicate plants
such as ferns, heucheras, or columbines. While there is

room for much variation in the treatment of the dif-

ferent species, several growing well in very w ;

while others can be grown even in rock fissures or grit,

it will be found that the following general treatment
will bring success.

On the Pacific slope, brodieas will grow well and can
be naturalized in any soil or situation except in heavy
shades or generally wet places or in heavily manured or

much-watered soils. When the soil is somewhat sandy
or gritty, or has been lightened with road grit, spent

tan-bark, leaf-mold or any light material, they will

usually) thrive best. It is questionable whether they
are quite hardy east of the Rockies and north of Vir-

ginia. The soil should be well drained, and a winter

covering of leaves should be given. Plant in the fall

before the ground is frozen up, from 2 to 3 inches apart
and not deeper than 2J/*> inches, water sparingly, and

ripen well after flowering. It is unnecessary to lift the

bulbs in the summer on the Pacific slope but probably
advisable east of the Rockies, unless they are kept dry
in summer by placing glass over them.

All brodieas grow readily from seeds, but it requires
several years to flower them. Many species produce
offsets which, if detached, soon flower. If potted early

and placed in coldframes, they can be forced gently.
In the following taxonomy, the species have been

thrown into four more or less marked horticultural

groups.

alba. 21.

Bridgesii, 8.

californica, 12.

Candida, 6.

capitata, 21.

congesta, 19.

Douglasii, 22.

erecta, 1.

filifolia, 17.

graciiis, 4.

INDEX.

grandiflora, 11.

Hendersonii, 9.

Howellii, 23.

hyacinthina, 2, 3.

ixioidea, 1.

lactea, 3.

laxa, 5.

lilacina, 3, 23.

major, 3.

minor, 1, 13.

multiflora. 20.

Orcuttii, 10.

Palmcri, 24.

parviflora, 20.

peduncularis, 7.

Purdyi, 18.

rosea. 15.

splendens, 1.

stellaris, 14.

terrestris, 10.

Group 1. In this group, which contains some of the

best species in cultivation, the plants have a fibrous-

coated flattened corm, resembling that of the croons;

not usually bulbiferous. The Ivs. are few, all radical

and grass-like: scapes slender but stiffly erect, naked

except for bracts below the many-fld. umbel; fls. usually

broadly tubular, borne on slender pedicels, in purples,

white and yellow; anther-bearing stamens 6. All are

hardy, but a protection of straw or Ivs. is advisable in

the colder regions. A light, loose, well-drained, sandy or

loamy soil best meets their needs, and an excess of

moisture and very rich soils are to be avoided.

A. Segms. equaling or exceeding the perianth-tube.

1. brioides, Wats. Dwarf, 3 in. to 2 ft.: Ivs. linear,

fleshy: fls. few to many, on pedicels 1-4 in. long, u

shades of yellow and often purple-tinged, 1 in. or less

long; filaments winged, 2-toothed above. S. Calif, to

Ore. B.R. 1590. B.M. 3588 (as Callijrrara lutea).

G.C. III. 20:459. Many handsome varieties. The hi

is var. splendens, Hort., with large, bright yellow fls.,
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IP limb wheel-shaped. Var. minor, Hort. Dwarf: fls.

Mlow, with dark band and blue anthers. Var. erecta,
ort. Dwarf.

2. hyacinthina, Bailej- (Tritelela hyacinthina, Greene),
rom 1-2 ft.: Ivs. linear: fls. 10-30, 1 in. or less long,

ilky white or purplish. Calif. Perhaps this and B.

clea are forms of one species.

3. lactea, Wats. (B. hyacinthina var. Idctea, Baker).
, the type, has the habit of B. laxa, but the fls. have a

ort tube with a rotate corolla, and are white, with

t-en midvein; filaments deltoid. Calif, to Brit. Col., in

:my forms. Watson combines the Hesperoscardum
<ieum and H. hyacinlhinum of Lindley, B.R. 1639,

to this species B. lactea, thereby not recognizing a

. hyacinthina. Baker, however, unites the B. laclea

rm with B. hyacinthina, describing var. lactea as "more
;nder than the type, with white fls. and longer pedi-
1s." G.C. III. 20:459. Var. lilacina, Wats., is much
ronger, very bulbiferpus, grows in wet, heavy soils,

id has a larger fl., which is usually lilac-colored. Var.

ajor, Purdy. Like var. lilacina, but fls. white.

4. gracilis, Wats. A tiny species, with small yellow
.: scape 2-4 in. and purplish: If. 1: fls. J^in. long, on
dicels of equal or greater length; filaments elongated
id very slender. S. Ore.

AA. Segms. shorter than the tube.

o. Ifixa, Wats. Strong plant, 1-2 ft.: Ivs. linear: fls.

any, broadly tubular, purple; tube very narrow, and

ceeding the .segms.; filaments very slender; stamens
2 rows. N. Calif. B.R. 1685 (as Triteleia laxa).

C. III. 20:241. Showy, and one of the best. There
i

1 many variations.

>'>. Candida, Baker (Triteleia Candida, Greene). Much
. B. laxa in character of bloom, but fls. only 6-10,

. d segms. white or bluish with a green vein, and the
. set at an angle on the pedicel, so that they all face

e way: further distinguished by early flowering and
e very broad and glossy, scarcely carinate Ivs. Calif.

7. peduncularis, Wats. (Tritelela peduncularis,
ndl.). Still stouter (1-2 ft.), with smaller and fewer
lite fls. on pedicels a few inches to a foot long; fila-

. Tits short or none. N. Calif. G.C. III. 20:243.
'

lis species grows in wet, heavy ground close to water,
: d is very cormiferous.

5. Bridgesii, Wats. Fig. 665. Similar to B. laxa,
1 1 stamens in one row, corolla with a spreading
i:ib and sub-cylindrical tube, and color reddish purple;
1 iments deltoid. Cent. Calif. G.F. 1:126 (adapted in

g. 665). Grows a foot or more high.

0. Hendersonii, Wats. Resembles B. Bridgesii: yel-

.v, banded purple: filaments somewhat winged, but
it deltoid :small-fld. S. W. Ore.

Group 2. Conn not flattened, bearing many strong
< sets, the coating hairy and reddish: Ivs. linear and
< i~sv: scapes stiff, few-fld.; fls. large, of a thick, waxy
< ague texture, funnelform (except B. Purdyi), very
liting, usually purple, in an open umbel; perfect
4 there 3. These brodieas are native to a heavy soil, in

i .her moist situations, and are hardy. They will thrive
i der conditions recommended for Group 1. (Hookera).

A. Fls. funnelform, with a prominent lube.

B. Scape not rising above ground.

10. terrestris, Kellogg (H. terrestris, Brit. & Greene).
frupe short or practically none, the umbel sitting on
t earth: Ivs. nearly terete: fls. %-l in. long; stami-
nlia emarginate, yellowish; anthers sagittate-oblong.
< nt. Calif., along the coast.

BB. Scape evident.

c. Slaminodia as long as anthers, or longer.

11. grandifldra, Smith (//. coronaria, Salisb.). Scape
<)0 in. high: Ivs. nearly terete, dying before the fl.-st.

37

appears: fls. 3-10, bright blue, of good size (1 in. or more

long), segms. longer than tube, very lasting; stamino-
dia obtuse; anthers linear. Calif, to Brit. Col. B.R.
1183. B.M. 2877. G.C. III. 20:213.

12. californica, Lindl. (H. californica, Greene).
Much like B. grandiflora: scape longer (12-30 in.); fls.

10-25, 13^-2 in. long, rose to deep purple; staminodia
linear and cuspidate. N. Calif. G.C. III. 20:215.
"The finest species for garden purposes," according to

Baker.

13. minor, Wats. (H. minor, Greene). Much like a
small B. grandiflora: scape very slender, 3-6 in.; fls.

2-6 and only }^-l in. long; staminodia broad and

usually emarginate; anthers oblong. Calif, to Ore.

14. stellaris, Wats. (H. stettaris, Greene). Low:

scape with long pedi-
cels and 3-6 bright

purple fls., with
white centers: Ivs.

nearly terete: anth-
ers winged behind:
staminodia white,
longer than the

stamens, emargi-
nate. N. Calif. G.C.
III. 20:213 Very
pretty.

15. r8sea, Baker
(H. rosea, Greene).
About 3-6 in.: Ivs.

nearly terete : fls.

5-8, under 1 in. long,
rose-red

;
filaments

dilated; staminodia

white, obtuse and
entire, longer than
the anthers. N.Calif.

G.C. III. 20:213
A pretty species.

cc. Staminodia'
markedly shorter

than anthers.

16. <5rcuttii, Bailey
(H.Orcuttii, Greene).
Plant rather stout,
a foot or more high:
Ivs. linear, flat or

nearly so: fls. 5^15,
less than an inch

long, short - tubed,
lilac; staminodia a small triangular scale, or none. S.

Calif. G.C. III. 20:215.

17. filifaiia, Wats. (H. filifdlia, Greene). From
6-12 in.: Ivs. slightly flattened: fls. 3-6, %in. or less

long, dark-colored; staminodia triangular, twice shorter
than the anthers. S. Calif.

AA. Fls. short and flaring.

18. Purdyi, Eastw. Different from others in having a
short-tubed fl. with broadly spreading, declinate segms.,
the throat constricted. Cent. Calif., in Sierras.

Group 3. Corm long and cormiferous: Ivs. grassy:
scape tall, slender and flexuous; fls. small, in close,
head-like umbels, the separate fls. waxy and narrowly
tubular; perfect anthers 3, except in B. capitata. These
species thrive in a loose, perfectly drained, loamy soil,
with some humus. Hardy. The species are not readily
distinguished. All are from Cent. Calif, to Wash.
Known as California hyacinths.

A. Anthers 8.

19. congesta, Smith. Tall (2-3 ft.), with a globular
head of purple fls.: Ivs. somewhat terete, perishing:
fls. 6-12, sessile or nearly so, %in. long; filaments 0;

665. Brodiaea Bridgesii. (plan
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Btaminodia purple, 2-toothed. Calif, to Wash. G.C. III.

20:213. Blooms late.

20. multifldra, Benth. (B. parviflora, Torr. & Gray).
Similar to B. congesta: fls. 6-20, sessile or short-stalked,
umbellate, %in. long, blue; staminodia lanceolate,
entire. Calif., Ore., Utah. B.M. 5989.

AA. Anthers 6.

21. capitita, Benth. (Milla capitdta, Baker. Dichelo-
stemma capitdta, Wood). Lower (1-2 ft.): Ivs. narrow-
linear, perishing: fls. many, in a capitate umbel, %in. or
less long, lilac (a var. alba) ; three inner anthers winged.
Calif., Utah, New Mex. B.M. 5912. G.C. III. 20:238.

Early blooming.

Group 4- Conn as in Group 1 : fls. many, in a dense,
or at least a close, umbel, the tube about as long as

the segms.; good
anthers 6.

A. FIs. essentially

capitate.

22. Douglasii,
Wats. (Tritelela
grandiflora, Lindl.
Milla grandiflora,
Baker). Lvs. linear:

scape 114-2 ft.; fls.

few, in a close um-
bel, saccate as in

Brevoortia coccinea,
blue; segms. as long
as the tube, the
inner ones wavy;
filaments winged.
Ore and Wash. B.
M. 6907.

23. H6wellii,
Wats. (Triteleia
Howettii, Greene).
Fls. bell - shaped,
white: differs from
B. Douglasii in

smaller fls., and
segms. not more
than half so long as
tube. Wash. B.M.
6989.

Var. lilacina,
Hort. One of the
handsomest of all

brodieas, and a
good grower: fls.

porcelain-blue, sug-
gestive of Brevoortia
coccinea. Wash. G.
C. III. 19:767; 20:
239. Gn. 46:502.

Large and strong.
AA. Fls. in a close but rather free umbel, the pedicels

usually larger than the perianth.
24. Palmeri, Wats. Fig. 666. Lvs. firm and linear:

fls. many, J^in. long, the segms. about as long as tube,
blue. S. Calif. G.F. 2:245 (adapted in Fig. 666).

B. coccinea, Wats.=Brevoortia. B. crbcea, Wats. 1ft. or more:
fls. 6-15, yellow. N. Calif. B. insularis, Greene. Like B. capitata,
but more robust and larger-fld. Islands off Calif. B. Lfmmonx,
Wats. 1 ft.: fls. small, deep orange. N.Ariz. B. leptdndra, Baker.
1 ft. or less: fls. 2, purple. Calif. B. Ktdcina, Baker. 1 ft. or less:
fls. 10-15, lilac-purple. Calif. B. litgens. Baker. Like B. ixioides,
but fls. saffron-color within and brown-black on tube and ribs.
Calif. B. pulchella, Greene. Probably the same as B. congesta.
tt. scdfrra. Baker. Like B. ixioides, but scabrous: fls. bright yellow.
Calif. B. tolitbilis, Balrer=Stropholirion.

CARL PURDY and L. H. B.

BROMiXIA (Bromel, a Swedish botanist). Brome-
liacese. Hothouse plants, grown for the stiff form and
clusters of flowers.

666. Brodiaea Palmeri. (plant X 14)

About two dozen species of Trop. American herbs
with stiff, pineapple-like Ivs., and fls. in heads or pani-
cles; corolla 3-parted; calyx of 3 ovate-oblong sepals.
Differs from Billbergia and Ananas in technical char-

acters, particularly in the deeper-cut calyx. Less popu-
lar as stove plants than ^Echmea and Billbergia. H.
bracleata and B. macrodontes of trade-lists belong to
Ananas. Culture as for Billbergia, which see. Monogr.
by Mez, in De Candolle's Monogr. Phaner. 9.

Pinguin, Linn. PINGUIN of Jamaica. WILD Pixp
Three to 4 ft. high: Ivs. broad-toothed and spiny,
bright green, but becoming pink and red

\yith age

reddish, pubescent, in a dense panicle, with a in

rachis, the sepals acute: fr. as large as plums,
W. Indies. Makes a good hedge in tropical count
and the fr. yields a cooling juice.

Bindtii, Morr. Panicle lax
; sepals rounded at tl i

habit open and spreading. Brazil.

B. longifAlia, Rudge=Streptocalyx. B. tricolor, Sander
1H-2 ft. long, 1H-2 in. wide, the wavy margins creamy y
except at the rose-red base, the central portion a glossy cn.Ti
G.C. III. 43:261.

Tj jj g
GEORGE V.

BROMHEADIA (Sir Edward F. Bromhead,
naturalist). Orchidacex. Stove orchids, terrestrial or

epiphytic, non-bulbous, little known in cult., compris-
ing two species from the East Indian-Malayan region.

Leaves distichous, rigid, often fleshy: fls. s)

white and orange, the parts narrow and pointed; lip

3-lobed, narrow. Prop, by division or offsets after

flowering. B. Finlaysoniana, Reichb. (B. poZii
Lindl. Grammatophyllum Finlaysonianum, Lindl.).
Root of stout and fleshy fibers: st. 3-8 ft., with sheath-

ing scales below and a few oblong thick or fleshy Ivs.

at the middle and elongated scaly peduncle at the top:
fls. white, fragrant, the parts 1^ in. long, oblong-
acuminate and nearly equal, spreading; lip oblong,
3-lobed, white outside and purple-lined inside,

middle lobe rounded and yellow at center. B.M. 4001.

BROMPTON STOCK: MaUkiola.

BROMUS (ancient Greek name for the
pat).

mlnex. BROME-GRASS. Annual or perennial gr;t

with large, usually awned spikelets in panicles.
Spikelets several-fld.; lemmas convex or keeled, 5-9-

nerved, usually 2-toothed at apex and awned from
between the teeth, sometimes awnless, the awn usually

straight. Species about 100, mostly in the north tem-

perate zone.

The genus contains a few forage grasses and several

annual species that have been intro. into the U. S.,

especially on the Pacific coast, where they have become
troublesome weeds. Among the weedy annual spr
may be mentioned B. secalinus, Linn., chess or cheat,
with smooth sheaths, drooping panicles of ovate short-

awned spikelets, the lemmas convex and smooth; B.

commutalus, Schrad., resembling the preceding but the

sheaths hairy; B. mollis, Linn. Resembles chess, from

which it differs by its hairiness and more erect panicle;
B. villosus, Forsk., with large few-fld. spikelets, the

awns about 2 in. long; B. tectorum, Linn., delicate.

slender spikelets in dropping panicles the awns ii-7

lines long; B. rubens, Linn., with erect compact pan-
icles of purple spikelets, the awn 9-11 lines 1<

The last 3 are especially abundant in Calif. Cheat
used for hay in Ore.

A. Plants perennial, producing rootstocks.

inermis, Leyss. AWNLESS BROME-GRASS. Erect, 2-4

ft. : panicle narrow, the branches ascending or spreading
in

fl.; spikelets about 1 in., the lemmas mueronate or

short-awned. Intro, from Eu. Gn. 25, p. 429. Dept.
of Agric., Div. of Agrost., 7:298. Used as a pasture
and meadow grass in the northwestern states. Espe-
cially valuable in semi-arid regions.



BROMUS BROUSSONETIA 579

AA. Pltinls annual or

B. Spikelets awnless or

ntnrlij so.

brizasformis, Fisch. &
Mey. One to 2 ft. : panicle
2-6 in., one-sided, nodding;
spikelets oblong - ovate,

strongly flattened, as much
as 1 in. long, 5 lines wide.
Eu. Dept. of Agric., Div.
of Agrost., 7:298. A hand-
some ornamental.

unioloides, H B K. (B.

3chmderi,K\inth). Fig. 667.
RESCUE-GRASS. SCHRADER'S
BROME-GRASS. Two to 3
ft.: sheaths pilose; blades

narrow, scabrous: panicle
erect, open or narrow, the
branches ascending; spike-
lets 1 in. long, compressed,
the lemmas keeled, strongly
nerved, acuminate, gla-
brous or scabrous. Andes.

Dept. of Agric., Div. of

Agrost., 7:299; ibid, Circ.

26: 1. Grown in the south-
ern states as a forage grass.

BB. Spikelets long-owned.

macrostachys, Linn. One
to 2 ft.: panicle narrow,
compact, consisting of a few

large spikes %-l in. long;
awns spreading or recurved,
^in.long. Eu. Sometimes
cult, for ornament.

madritensis, Linn. Fig.
668. One to 2 ft., tufted:

panicle erect, 2-4 in., ob-

long-ovoid, contracted;
glumes and lemmas nar-

row, the latter 7-9 lines

long; awn straight or some-
what curved, 8-11 lines

long. Eu. Sometimes cult.

for ornament.

B. pr<U<nsis=Festuca elatior.

A. S. HITCHCOCK.

BROOM: Cytisus and Genista.

BROOM-CORN. Brooms are made of the rays or
peduncles of the flower-cluster of Andropogon Sorghum
(Sorghum vulgare), the species which in other forms is
known as sorghum, kafir, and Guinea corn. For culti-
vation of broom-corn, see Cyclo. Amer. Agric., II, 216.

BROSIMUM (Greek, edible). Horaces:. A genus of
8 species of large trees of Trop. Amer., yielding edible
f r. : fls. monoecious, or rarely dioecious, inside or on the
outside of a fig-like receptacle. B. Alicdslrum, Swartz,
is the bread-nut of Jamaica, but it is not grown within
the U. S., except in most of the botanic gardens. It
bears round yellow fr., about an inch in diam., con-
taining a single large seed, which is edible after
roasting. The tree has shining lance^elliptic entire Ivs.

Prop, by cuttings of young wood in a bell-jar with
bottom heat.

BRpUGHTONIA (named in honor of an English
botanist, Arthur Broughton). Orchiddcess. Epiphytic
orchids, requiring stove conditions.

Pseudobulbs, 1- or 2-lvd., ovoid or globose: infl.

terminal, simple or somewhat branched; sepals and

667. Bromus unioloides.

petals similar, somewhat spreading, the latter a little

the broader; lip sessile on the base of the column or
sometimes a little adnate, lateral lobes inclosing the
column, middle lobe spreading; ovary extended into a
long cavity; pollina 4, waxy. A West Indian genus of
2 or 3 species. Sometimes united with Epidendrum.

sanguinea, R. Br. Pseudobulbs up to 2 in. long,
2-lvd.: Ivs. 2-4 in. long, leathery, linear-oblong: racemes
of 510 fls. about 1% in. across and of a crimson-purple;

sepals lanceolate, acute; petals oval-oblong; lip nearly
orbicular, denticulate on the margin. Jamaica. B.M.
3076, 3536 (as B. coccinea). GEORGE V. NASH.

BROUSSONfeTIA (after T. N. V. Broussonet, a
French naturalist). Moracex. Ornamental trees or

shrubs, grown chiefly for their large handsome foliage.
Leaves alternate, petioled, serrate, undivided or

lobed: fls. dioecious, apetalous, the staminate in cylin-
drical, nodding catkins, with 4-parted calyx and 4 sta-

mens, the pistillate in globular heads with a tubular

perianth including the stalked ovary; stigma filiform:

collective fr., a dense globose head consisting of the

persistent perianths and bracts with numerous small
1-seeded drupelets protruding at maturity and orange
red. Three species in E. Asia, and there often cult.,
the bark being used for paper-making.
These are deciduous trees with wide-spreading

branches, under culture often shrubby, with rather

inconspicuous greenish white flowers. B. papyrifera,
the hardier of the two species in cultivation, is fairly
hardy as far as north New York. It is usually a small
tree with a rather low wide-spreading head and may be
used in cities in situations in which small shade trees
are wanted, as it stands heat and dust well. It is not
particular as to the soil.

Propagation is by seeds, sown after maturity or in

spring, by greenwood cuttings under glass, or by cut-

tings of ripened wood, kept in colder climates during
the winter in the greenhouse; also by root-cuttings with
slight bottom heat and layers. The varieties are also
sometimes budded in summer or grafted in early spring
on the roots of the type in the greenhouse. Known as

paper mulberries.

papyrifera, Vent. (Mbrus papyrifera, Linn.). Tree,
30-50 ft., with thick, pubescent branches: Ivs. long-
petioled, usually cordate-ovate, acuminate, coarsely
dentate, often deeply lobed, especially on younger
plants, rough above, pubescent beneath, 3-8 in. long:
fr.-heads %in. across, red. May.
China, Japan. B.M. 2358. S.I.F.
1:38. Var. cucullata, Ser. (B.
navicul&ris, Lodd.). Lvs. small,
concave and curled upward. G.
W. 6:601. Var. laciniata, Ser.

(var. dissecta, Hort., var. Bil-

tdrdii, Hemsl.). Lvs. finely dis-
sected into very narrow lobes,
often reduced to the nerves and
only at the end with a small
lanceolate or ovate-lanceolate 1ft.

R.H. 1878, pp. 374, 375. Gn.
15, p. 53. Very distinct form,
low and shrubby, more tender
than the type. Var. macrophylla,
Ser. Lvs. large, usually un-
divided. Var. leucocarpa, Audib.
Fr. white.

Kazindki, Sieb. (B. Siebdldii,
Blume. B. Kaempferi. Hort.).
Branches slender, glabrous at
length: Ivs. short-pelioled, ovate
or ovate-oblong, nearly glabrous,
only somewhat rough above,
entire or 2-3-lobed, 2-8 in. long: . Bromus madritenai*.
Ir.-nead less than J4m. diam. (XJ4)
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China, Japan. I. T. 2:45. This species is more tender
than the former. It is cult, sometimes as B. Kaempferi,
while the true B. Kaempferi, Sieb., with the Ivs. resem-

bling in shape those of B. Kazinoki, but much smaller
and pubescent, and with very small fr.-heads, seems not
be in cult. ALFRED REHDEK.

BROWALLIA (after John Browall, Bishop of Abo,
Sweden). Solanacese. Mostly blue-flowered greenhouse
and garden herbs.

A genus of about 6 S. American annuals, with abun-
dant blue, violet or white fls. which are solitary and
axillary, or in more or less 1-sided racemes; corolla-

tube 15-nerved, straight, which distinguishes it from
Streptosolen, in which the corolla is twisted.
The seeds may be sown in the open border, but for the

sake of the earlier bloom it is better to start them
indoors in early spring and transplant into the open
about May 15, where they will bloom profusely all

through our hot, dry summers, and until frost. They
can be grown in poorer soil than most half-hardy
annuals, and make excellent bedding-plants. They are
also used for winter decoration, the seeds being sown in

midsummer, earlier or later according to the size of the

specimens desired. They should be placed near the

glass and frequently stopped, in order to produce com-
pact plants. Large specimens are excellent for cutting,
and small potted plants should be grown more com-
monly by florists for home decoration at Christmas. It

is even possible to lift flowering plants from the open
before the first frost of autumn and pot them for con-

669. Browallia speciosa, and a flower (at e) of B. demissa. ( X H)

servatory decoration, although the flowers are likely to

become successively smaller. Blue flowers are rare in

winter, and browallias are especially desirable for their

profuse bloom all through winter and early spring. The
flowers are. however, likely to fade, especially the pur-
ple ones. In pots under trees, B. speciosa makes an
excellent summer plant.

In the names of the early species, Linnaeus com-
memorated the course of his acquaintanceship with
Browall: data, reflecting the exalted character of their

early intimacy; demissa, its rupture; and alienata, the
permanent estrangement of the two men.

A. Corolla-segms. long, acute or acuminate: corolla-tube
at least 1 in. long.

speciSsa, Hook. Fig. 669. Lvs. sometimes opposite,
sometimes alternate: fls. much larger than in B. grandi-
flora, all solitary, axillary; peduncle shorter than the Ivs.;
corolla-tube thrice as long as the calyx, and abruptly
swollen at the top beneath the limb; limb of 5 ovate,
striated, dark purple segms., pale lilac beneath. Colom-
bia. B.M. 4339. P.M. 16:290. There are blue- violet-
and white-fld. varieties. Var. major, Hort., has violet
fls. 2 in. across. R.B. 20:240. B. gigantea, Hort., is a
florists' variety, with very deep blue fls. and long-bloom-
ing habit. Intro, into American trade in 1899.

AA. Corolla-segms. short, 2-lobed or notched: corolla %in.
long or less.

B. Upper Ivs. not stalked: fls. all in loose racemes; calyx
not hairy.

grandiflora, Graham (B. Roezlii, Hort.). St. and Ivs.

glabrous, or in the upper part of the plant minutely
clammy-puberulent: Ivs. ovate, the lower petioled:

calyx-teeth oblong, somewhat obtuse, equal, scarcely
shorter than the tube, spreading: corolla white or pale
blue, the limb wider than in B. demissa. Peru. B.M.
3069. In B. Roezlii, said to be from the Rocky Mts.,
some fls. are white, some pale blue. The name is un-
known in N. American botanical literature. No dark
blue or violet-colored forms are advertised.

BB. Upper Ivs. stalked: fls. solitary and axillary

below, racemose above.

c. Calyx hairy.

demissa, Linn. (B. elata, Linn.). Fig. 669. St. and
Ivs. pubescent or glabrous: Ivs. ovate, with longer
stalks than in B. grandiflora: calyx-teeth acute, unequal,
much shorter than the corolla-tube. The Ivs. are varia-

ble, cuneate, rotund, or rarely cordate. S. Amer. B.M.
34; 1136. The following are now referred to the above:
B. americana, B. elata, B. elongata, B. nervosa. This

species is the commonest, and is usually known as B.
elata. Blue, violet, white and dwarf forms are cult.

cc. Calyx sticky or clammy.

viscdsa, HBK. (B. pulchella and B. Czerniakowsktima,
Hort.). Plant viscous-pubescent: Ivs. short-petioled,

ovate, rough-hairy on both sides: pedicels a little

shorter than the calyx: calyx-teeth very clammy,
oblong, shorter than the corolla-tube. The Ivs. are

similar to B. demissa, but the habit is stiffer and the

fls. more numerous. The calyx-teeth spread less than
in B. grandiflora. S. Amer.

B. americAna, Linn., is considered by some a separate species
from the above, but in Germany, where most seeds of annual fls. are

grown, it is used by Siebert & Voss (in Vilmorin's Bluiiicnjartnerei)
to include B. demissa, B. elata and other forms. B. Jamesonii,
Benth.=Streptosolen Jamesonii. B. pulchella, Hort., is likely to

be either B. grandiflora or B. viscosa. WlLHELM MlLLER.
N. TAYLOR.f

BROWNEA (Patrick Browne wrote a history of

Jamaica). Sometimes written Brownsea. (Hermesias,

Loefl.). Leguminbsx. A group of 10 small evergreen
trees of Trop. Amer., allied to Amherstia and Bauhinia

but little known in the American trade. Lvs. alternate

and pinnate: fls. showy, red, in dense terminal or axil-

lary clusters. Cult, in hothouses. B. Ariza, Bcnth.

(B. princeps, Lind.) has drooping heads of scarlet fls.

I.H. 42:38. B. grfindiceps, Jacq. Fig. 670. Fls.

red, in capitate spikes: Ifts about 12 pairs, lance-oblong.
S.Amer. B.M. 4859. G.M. 31:115. B. Rdsa-de-M6nte,

Berger. Fls. scarlet, in dense heads: Ifts. 2-3 pairs,

oval, acuminate. S. Amer. N. TATLOR.t
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670. Brownea grandiceps. (Xl-12)

BRUCKENTHALIA (after S. von Bruckenthal, an

Austrian nobleman). Ericdcex. Ornamental shrub,

chiefly grown for its profusely produced small spikes

of pink flowers.

Leaves linear, whorled: fls. in short racemes; calyx

campanulate, 4-lobed; corolla campanulate with 4

triangular lobes;
stamens 8, included,
connate at the

base; disk rudi-

mentary; caps, sub-

globose, 4 -
celled,

loculicid, many-
seeded. One
species in S. E. Eu.
and Asia Minor.

Very closely related

to Erica, but differs

chiefly in the calyx
being lobed only to

the middle, not 4-

parted, in the rudi-

mentary disk and
the connate sta-

mens.
This is a low

evergreen, heath-
like shrub forming
large tufts, with

needle-shaped small
leaves and small

rosy pink nodding
flowers in short

terminal racemes,

produced in great

profusion. Perfectly

hardy North and requiring the same treatment as

hardy ericas; a pretty little plant for rockeries. Propa-

gation is usually by seeds which are freely produced
in cultivation and treated like-those of erica; also by
cuttings.

spiculifdlia, Reichb. (Erica spiculifblia, Salisb. B.

sviculijlbra, Benth.). Tufted shrub, 5-8 in. high: Ivs.

about J^in. long: fls. J^in. long; anthers obtuse, 2-lobed

at the apex, style exserted. June, July. B.M. 8148.

ALFRED REHDER.
BRUGMANSIA: Dalwa.

BRUNELLA (probably from old German breune or

braune, quinsy, which it was thought to cure). Often

written Prunella, which was the spelling used by Lin-

nseus. Brunella is pre-Linnsean. Labidtse. Low-grow-
ing hardy herbaceous perennials.

Flowers usually violet or purple, produced all summer
on heads an inch or more high or in bracted spikes;

calyx reticulate about 10-nerved and 2-lipped, which

distinguishes it from the closely related Physostegia, in

which the calyx is almost regular.

They are best suited for the rockery and slightly
shaded parts of the border, succeeding in almost any
soil that is not excessively dry.

vulgaris, Linn. SELF-HEAL. HEAL-ALL. Lvs. ovate-

oblong, entire or toothed, usually pubescent: corolla

violet or purple, rarely white, H-%m. long, not twice

as long as the purplish calyx. Amer., Eu., Asia. One
of the most cosmopolitan of all plants, being top com-
mon in the wild to be cult. A form with variegated
Ivs. is rarely found wild. Herb considered astringent
and vulnerary. Var. laciniata, Hort., not Linn. Lvs.

much cut and torn: fls. as in the type.

grandiflora, Jacq. (B. pyrenaica, Phillipe). Lvs.

often toothed, especially at the base: corolla over 1 in.

long, more than twice as long as the calyx. Eu. B.M.
337. Perhaps the best of the garden kinds. Var. alba,
Hort. Fls. pure white.

Webbiana, Hort. Lvs. shorter than in B. grandiflora,
and not so pointed: fls. very freely produced, more than
twice as long as the calyx, bright purple. June-Sept.

N. TAYLOR.f

BRUNFfiLSIA (Otto Brunfels, physician and bot-

anist of the sixteenth century) . Franciscea. Solanaceae.

Trees and shrubs, a few of which are grown in warm
glasshouses.

Leaves entire, oblong, often shining: fls. in terminal

cymes or clusters, or solitary, large and showy, some-
times fragrant; corolla with 5 rounded and nearly
equal spreading lobes (or 2 of them a little more united) ;

stamens 4, in the throat of the corolla, the anthers all

alike: fr. berry-like. ^Species above 20, in Cent, and
S. Amer. and W. Indies.

Brunfelsias are usually winter-flowering plants. The
wood must be well ripened before flowering begins.
Grow in a rich open compost, and feed liberally when
well rooted. They need a night temperature of 50. They
bloom best when pot-bound. Propagated by cuttings
from the new growth in spring, or from pieces of the

ripe wood in autumn inserted in very sandy soil and

peat and kept close and shaded until rooted. The
plants are of easy culture when the simple require-
ments are understood. Under glass, the bloom begins

usually in October and November. They are showy
open-air plants in Florida and southern California.

A. FIs. violet or bluish, sometimes fading to white.

calycina, Benth. (Franciscea calyclna, Hook. F.

paucifldra, Benth. F. confertifldra, Moore. Bederia

inodbra, Vellozi). Habit erect or spreading, branching
freely from the base upwards: Ivs. shortly petiolate,

numerous, glabrous or nearly so, 3-4 in. long, elliptic

or elliptic-ovate, acute, rich dark livid green above,

pale green below: fls. rich dark purple in dense terminal

or axillary cymes; pedicels an inch long; limb salver-

shaped, with slightly wavy margins; calyx %-l in.

long, tubular, light green. Brazil. B.M. 4583. Ex-

tremely variable in the size of the fls. and Ivs. Some of

the most distinct forms have been described as species

by various botanists. All have fls. of some shade of

purple and are here included as varieties. The follow-

ing are well-marked forms in cult. :

Var. eximia (Franciscea eximia, Scheidw.). A fine

free-flowering variety intermediate in size between the

type and var. macrantha and characterized by the long
slender slightly curved and hairy calyx, which is about

\% in. long: fls. rich purple on first-opening, but soon

fading to almost pure white, about 1}-^ in. diam.; calyx
rather long for the genus, tube extending to three-

fourths its length: whole plant slightly downy. B.M.
4790. F.S. 10:1037.

Var. floribunda (B. floribtinda, Hort.). A dwarf
floriferous shrub of free-branching habit and glabrous
in all parts: Ivs. 24 in. long, elliptic, rich dark livid

green color, glabrous, and prominently veined on the
under sides: fls. rich violet, with small white eye; limb
flat or nearly so; calyx %in. long, elliptic in outline;

pedicels stout, J^in. long. Largely grown by European
nurserymen in recent

years.
A pretty and desirable

form, as it flowers rather early in the year without

any extra heat.

Var. macrantha (B. macrantha, Lem. B. grandi-

flora, Don. B. Lindenidna, Nichols.). Fig. 671. A
magnificent form of strong and vigorous habit, with
rich dark green Ivs. often as much as 8 in. long and 2J^
in. broad, glabrous or nearly so in all parts, except the

upper part of the corolla-tube: fls. in dense axillary or

terminal cymes in the axils of all the upper Ivs., rich

deep purple in color, with prominent ring of lavender-
blue color surrounding the white eye at the mouth of

the tube; calyx, 1 in. long, bright green; corolla 2%-A
in. diam. One of the finest and most floriferous shrubs
for a warm greenhouse or subtropical country, of
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extremely easy cult., and readily trained into fine

specimens. Readily conforms to pot culture. Should
be kept slightly on the dry side during the winter, but
not enough to cause it to lose the Ivs.

ramosissima, Benth. Lvs. oblong to nearly lanceo-

late, acuminate or obtuse, glabrous or rarely slightly
hairy above and hairy or villous beneath: fls. large,
in lax cymes, deep violet-purple, the corolla-tube twice

longer than the calyx. One of the best, with luxuriant

foliage; may be grown cooler in winter than the other

species. Probably a form of B. calycina.

Hopeana, Benth. (Franciscea Hopeana, Hook. F .

uniflora, Pohl). A slender twiggy free-branching shrub:
Ivs. lanceolate-oblong, thin in texture, rich dark green,
paler beneath: fls. small but freely produced, solitary
or in pairs all along the leafy growths; limb light violet-

blue on first opening, fading to almost pure white with

age; tube very slender, curved upwards, nearly white,
1 in. long; calyx %in. long, teeth obtuse. Brazil. W.
Indies. B.M. 2829. L.B.C. 14:1332.

latifdlia, Benth. (Frandscea lalifolia, Hook.). Habit
dwarf with slender spreading branches: Ivs. elliptic,
2-4 in. long, acute or obtuse, glabrous above, slightly

pubescent beneath: fls. in terminal clusters or short

axillary, few-fld. cymes; corolla 1J in. diam., pale
violet, with white center, changing in a day or so to

white, sweetly scented; tube 1% in. long, slender,

slightly curved; calyx erect, campanulate, %in. long,
teeth acute. Trop. Amer. B.M. 3907.

AA. Fls. white or yellow.

americana, Linn. Habit dwarf, branches slender:
Ivs. glabrous or nearly so; lamina elliptic-ovate, acute;

petiole J-l in. long, stout: fls.
solitary and axillary, or

in terminal few-fld. clusters, pure white shading with
age to pure yellow and sweetly scented, especially at

night; petals obtuse; calyx green, campanulate teeth

spreading, nearly equaling the length of 'the tube.

Trop. Amer. B.M. 393. Of very easy cult., and thriv-

ing and seeding freely under the conditions of an
ordinary greenhouse. In Fla., grows 4-6 ft. high; the

very fragrant fls. are much prized.

Var. pubescens (A. fallax, Hort.). Resembles the

type, but hairy in all its parts, and rather more
floriferous.

undulata, Swartz. A strong-growing evergreen
shrub or small tree, reaching to 20 ft. in its native
habitat and flowering freely when quite small: Ivs.

ovate-lanceolate, margins slightly wavy, light green in

color, acute, variable in size up to 7 in. long and 2 in.

wide when vigorous; apex acute or obtuse; petiole M~H
in. long: fls. on the

upper parts of the
sts. solitary or in

pairs in the axils

of most of the ter-

minal Ivs. forming
terminal clusters;

calyx cyme green
/^-%in. long, cam-
panulate ; corolla

white changing to

creamy white with

age; lobes broadly
ovate or orbicular
in outline and with
beautiful wavy
margins. Jamaica.
B. M. 8422. A

1

magnificent free-

flowering species
and a great acquisi-
tion to any garden.

671. Brunfelsia calycina var. Requires subtropi-
macrantha. ( x M) cal conditions.

jamaicensis, Griseb. (B. nitida var. jamaicensis,
Hook.). An erect shrub or small tree, sparsely branched
in the young state: sts. woody, with the Ivs. more or
less tufted at the ends of each year's growths: Ivs.

elliptic or lanceolate, up to 7 in. long, but often small
and borne on short lateral tufted growths, glabrous or

nearly so; petiole very short: fls. crowded on the apex
of the current year's growth, solitary (occasionally in

pairs) and axillary; pedicels }^-
lA\n. long, slender,

erect or spreading; calyx erect, J^in. long, campanulate
teeth spreading, acute; corolla erect, white, changing
with age to primrose-yellow. W. Indies. B.M. 4287.
A very fine species for the warmer parts of the S., but a
somewhat shy-flowering plant unless the growth is

thoroughly well ripened up. There is a general resem-
blance between this species and B. nitida and B. undu-
lata and it is possible that they are forms of one

polymorphic species. L. jj. g
C. P. RAFFILL.

BRUNSDONNA. A cross between Brunsvigia and
Amaryllis Belladonna has recently been given the

garden name Brunsdonna Sanderx alba; it has the
umbel resembling typical A. Belladonna, and one-sided
rather than globular: fls. white. See Amaryllis Bella-
donna var. Parkeri, which is a similar cross.

BRUNSVIGIA (after the Duke of Brunswick).
Amaryllidacex. Tender summer- or autumn-flowering
bulbs.

Umbels of large numerous brick-red fls.; corolla

funnelformed, 6-parted, deciduous, its segms. nearly
equal, recurved at the tip. Species 9. S. Afr.
The bulbs must be thoroughly rested from the time

the leaves fade until the scape appears. Brunsvigias are
hard to flower. They require rich, sandy soil, plenty of

heat and sunlight. When growing, give water and
liquid manure freely. They propagate by offsets. For
fuller instructions, see Amaryllis.

A. Lvs. strap-shaped.

Josephinse, Ker. Bulb 5-6 in. thick: Ivs. 8-10,
strap-shaped, glaucous or greenish, thick, closely ribbed,
2-3 ft. long, l.Hj-2 in. broad: scape 1 in. thick, 1^ ft.

long; fls. 20-30, rarely 50-60, in an umbel; pedicels
J-l ft. long: caps, smaller than in B. gigantea, less

conical and less strongly angled. B.M. 2578. F.S.

4:322. Named after the Empress Josephine, who
purchased the original bulb after it flowered at

Malmaison.
AA. Lvs. tongue-shaped.

gigantea, Heist. (Amaryllis gigantea, Van Marum.
A. orientalis, Ecklon). Bulb very large: Ivs. about 4,

tongue-shaped, closely ribbed, 3-5 in. broad, usually
under 1 ft. long: scape red or green, a finger's thickness;
fls. 20-30 in an umbel, paler than in B. gigantea, and less

numerous; pedicels stout, strongly ribbed, 4-6 in. long.
B.M. 1619 (as B. multiflora).

B. falc&ta, Ker=Ammocharis falcata. B. magntfica, Land. Fls.

2<K25ina cluster; corolla short; the segms. while, with medium
stripe of red or purplish red; Ivs. 1-2 ft. long, 3-:{ '

^ in. widr
cumbent. Thought by Baker to be Crinum Forbcsianum or near
that spoeies.

BRUSSELS SPROUTS. Fig. 672. A form of the

cabbage tribe, grown for the globular buds or "sprouts"
produced along the stout upright stem.
The garden varieties of Brussels sprouts represent

one of the many interesting variations that have taken

place in the cabbage family. This plant, while in its

seedling stage and during its early life, closely resembles
the ordinary cabbage, but later in its development tlic

axillary buds, instead of remaining dormant as is the

case with the common cabbage, develop into miniature
heads similar in their make-up to an ordinary head of

cabbage but very small.

The soil to which the sprout is adapted is, in general,
the same as that for late cabbage; in fact, the plant ia
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always grown in conditions similar to those chosen for

late cauliflower or late cabbage, and its range of adapta-
tion is much the same as that of autumn cabbage. The
fertilizing of the crop should be the same, in general, as

for autumn cabbage. The plants should be set so as to

allow them sufficient room for full development, pref-

erably in check-

rows 30 to 36 inches

apart each way.
\ 1 1 u n g seedlings
should be ready
for planting in the

latitude of New
York from June 20
to July 10. The
cultivation of the crop, up to

the time the sprouts begin to

develop, is practically the
same as that for cabbage.
The enemies and diseases

to which brussels sprouts is

subject are the same as those
of the fall crops of other

cabbage-like plants. Aphis,
green-worm, the harlequin-
bug and the cutworm are 672 . Brussels Sprouts,
probably the most annoy-
ing of the insect pests, while the rots, damping-off
fungus and the mildew are more or less troublesome.

Before the sprouts are ready for harvest, the lower
leaves of the plants are broken away in order to facili-

tate the cutting of the miniature heads or sprouts; this

is done by means of a sharp short-bladed knife, used to

separate them from the stalk of the plant. In sections
in which the plant can remain in the open during the

winter, two or three cuttings are made. The first

,-prouts develop in the axils of the leaves nearest the

ground, and as the stalk of the plant elongates and more
leaves are added, a succession of sprouts develop. The
first cutting is confined, therefore, to the older and
more fully developed sprouts. When the miniature
heads have attained the size of % to 1 inch in diameter,
the cutting begins and is repeated at intervals depend-
ing upon the development of the sprouts. In regions
in which it is not safe to allow the plants to remain in
the open during the winter, a small supply for home use
or for local market may be stored in a vegetable-cellar
or storage-pit, the plants being lifted with earth adher-
ing to the roots and planted in sand that is kept some-
what moist during the storage period. Under these

conditions, the sprouts will remain in good condition
for several weeks and successive harvests can be made
the same as when the plants are standing in the open.
The hand labor involved in gathering the sprouts and

preparing them for market is the chief deterrent to the
extensive cultivation of this crop. It is only in regions
in which mild winter conditions prevail and in which
labor is available to harvest and assort the sprouts
that the industry thrives on a commercial scale. After
the sprouts have been cut and placed in suitable recep-
tacles, they are carried to a packing-house where each
head is trimmed by removing the outer leaves. The
trimmed heads are then placed in berry boxes holding
one quart, those for the top layer being selected for

uniformity in size and arranged so as to give a finished

appearance to the receptacle.
Several varieties of brussels sprouts are offered by

the trade, but there is only one general type, the chief
difference being in the length of the stalk of the plant
itself and the manner in which the sprouts are distribu-
ted along the stalk. This plant, although a popular
vegetable in England and on the Continent, is sparingly
cultivated in the United States, a few centers only giv-
ing attention to it as a commercial crop. Parts of Long
Island, in New York, are well known for brussels

sprouts production. L C CORBETT.

BRYANTHUS (Greek, bryon, moss, and anihos,
flower: growing among mosses). Ericacese. Heath-like
low shrub with pretty pink flowers, suitable for rock-

eries, but not yet in cultivation.

Leaves evergreen, linear, remotely denticulate: calyx
4-parted; corolla rotate, 4-parted; stamens 8: caps,

subglobose, 4-valved. One species on Kamtchatka and
Behrings Isls. The genus Phyllodoce has been referred

by several botanists to Bryanthus, but it differs con-

siderably in its urceolate or campanulate 5-lobed

corolla, 10 stamens, 5-valved caps, and solitary or
umbellate fls.

This prostrate evergreen shrub has small needle-

shaped leaves and small rosy pink flowers in peduncled,
slender, 3-10-flowered racemes. Bryanthus will proba-
bly require the same treatment as Chiogenes, Loisel-

euria and Phyllodoce. The only species is B. Gmelinii,
Don. For illustration, see Pallas, Fl. Ross. 2:74 (as
Andromeda Bryanthus).

B. Brlweri, Gray=Phyllodoce Breweri. B. empetrifdrmis, Gray
=Phyllodoce empetriformis. B. eredus,Lindl.=Phyllodoce erects.

B. glanduliflbrus, Gray=Phyllodoce glanduliflorus. B. taxi-

us, Gray=Phyllodoce taiifolia. ALFRED REHDER.

BRYONIA (Greek, to sprout, referring to the annual

growth from the tuber). Cucurbitacex. Herbaceous

perennial climbers.

A genus of 12 species of perennial cucurbits, native
of Eu. and W. Asia. They are herbaceous from a tuber-

ous root, with staminate fls. in racemes, while Bryon-
opsis is an annual plant, with the staminate fls. in

fascicles. All species of Bryonia are dioecious except
B. alba. Bryonopsis is monoscious. See Cogniaux, in

DC. Mon. Phan. 2:469.

A. Fls. diacious; stigmas rough: jr. red.

didica, Jacq. BRYONY. Height 6-12 ft.: root long,

fleshy, branching, white, a finger's thickness: Ivs. ovate
or roundish in outline, 5-lobed, margin wavy-toothed,
rough with callous points, paler beneath: pistillate fls.

greenish white, corymbose, short-peduncled. Common
in England and in Cent, and S. Eu., rarer in W. Asia
and N. Afr. Not usually sold in Amer., but a common
plant along English highways and cult, in American
botanic gardens. It grows rapidly over hedges and
fences. Root of this and of B. alba are employee! princi-

pally as a hydragogue-cathartie. The fresh, bruised
root applied to the skin causes vesication.

AA. Fls. moncBcious; stigmas smooth: fr. black.

alba, Linn. Height 6^-12 ft. : roots thick, tuberculate,
yellowish outside, white within: Ivs. long-petioled:

pistillate fls. in long-peduncled racemose corymbs. Eu.,
Caucasus, Persia.

B. lacinidsa, Linn.=Bryonopsis laciniosa.

WILHELM MILLER.

BRYONOPSIS (Greek, Bryony-like). Cucurbitdcex.
A genus of two species of annual climbers. Consult
Bryonia for generic differences.

laciniosa, Naudin (Bryonia lacinidsa, Linn.). Lvs.

deeply 5-lobed, rough, light green above, paler beneath;
segms. oblong-lanceolate, acuminate, serrate: fls. mo-
noocious, fascicled or solitary, yellow: fr. about the size
of a cherry, spherical, green, with pretty white markings.
Asia, Afr., Austral. F.S. 12:1202. Var. erythrocarpa,
Naudin (B. erythrocarpa, Naudin). Has red fr. with
white marks. I.H. 12:431. F.S. 21:2237. Gn. 6, p.
193. A warmhouse plant, rarely grown in pots and
trained to rafters. Prop, by seeds.

WILHELM MILLER.

BRYOPHYLLUM (Greek, sprouting leaf). Cras-
sulacex. A small genus of succulent plants in the same
order with stonecrops, hen-and-chickens, cotyledon
and echeveria, grown to some extent as flowering
plants but more especially as a foliage novelty.

Root-system fibrous and very abundant: sts. upright,
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simple or sometimes branching toward the base, of a
thick soft tissue over a woody cylindrical core: Ivs.

opposite, petioled, simple or pinnately compound, suc-
culent: inn. cymose or paniculate; fls. nodding; sepals
4, united into an inflated calyx which incloses the
lower half or more of the corolla; corolla cylindrical,

ending in 4 petal tips; stamens 8; ovaries 4, separate
or more or less united below.
The members of this genus may readily be dis-

tinguished from related genera by the "sprouting"
habit of their leaves as indicated by the generic name.
If a leaf is removed from a plant and placed in a warm
moist place, young plants will very soon appear in the
notches around its border. This is the simplest method
of propagation and is usually accomplished by placing
the leaf flat on the wet sand of a growing-bench, in a
warm, sunny exposure. Tiny buds will soon appear
in the notches and these are followed by numerous fine

roots. See Fig. 673. When the small plants have
attained a size sufficiently large to be handled, they may
be removed from the parent leaf and potted. This
method may be employed in growing-houses at any
season. Plants are also readily produced from stem-
cuttings rooted in sand, or from seed. Seeds retain
their vitality more than a year when kept dry. The
best plants are to be grown by using rather rich loose,
well-drained soil, with plenty of light, heat and mois-
ture. However, they are very tenacious of life and will

survive with a minimum of water and a low, but not
freezing, temperature. They grow luxuriantly out-of-
doors during the summer months but must be housed
during the frost period. Useful in various botanical
demonstrations.

pinnatum, Kurz (B. calydnum, Salisb.). Figs. 673-4.
Height 2-4 ft. : Ivs. opposite, fleshy, becoming leathery
with age, earlier ones simple, ovate, with cordate or
rounded base, later ones pinnate and then of 3-5 short-
stalked Ifts., the rachis and petiole with a narrow groove
on the upper side, margin crenately doubly-serrate, light
green becoming purplish along the veins toward matu-
rity, margin purple as are also the petioles and young
st.-growths: fls. pendulous, in terminal panicles; calyx
much inflated, purplish green with lighter dots, 1 Yi in.

long; corolla greenish white with purple-tinted, spread-
ing acute tips. Tropics of both hemispheres. B.M.
1409. L.B.C. 9:877. G.C. 111.41:422. J.H.III.46:205.

sts.
; petioles not grooved on the upper side: fls. nodding,

in terminal, open, corymbose cymes; calyx membra-
naceous, inflated, iHiin. long, pink; corolla %in. long,

ending in 4 rounded segms., red. Madagascar. B.M.
7856. G.C. III. 33:59; 41:419.
G.W. 10, p. 396; 6, p. 495. R.H.
1900, pp. 175, 176, 362.

B. proltferum, Bowie. Occasionally
met with, is much more robust in

growth, reaching 12 ft. in height: at.

4-angled in new growth, becoming
cylindrical later: Ivs. pinnatind to pin-
nate, the base of the pinnae very much
thickened, blade much contorted and
margin finely crenate, rachis and petiole
rominently grooved on the upper side.
.Afr. B.M. 5147. F.S. 23:2446. Of

little value more than a novelty.

C. H. THOMPSON.

BUCKEYE: .

673. Sprouting leaf of Bryophyllum.

R.B. 24:125. R.H. 1900, p. 362. V. 3:117; 4:113;
7:340. Said to be used in India as a diuretic.

crenatum, baker. Less robust in habit of growth than
the preceding: height 2-3 ft.: Ivs. very fleshy, simple,
1-3 in. long, becoming smaller upward on the St., ovate
with rounded or cordate base, in the latter case strongly
crested auriculate, margin coarsely crenate to dentate,
bright green with purplish pink margin and strongly
bluish glaucous when young as are also the petioles and

BUCKLEtA (after S. B. Buck-
ley, American botanist, died in 674
1884 at Austin, Texas). Santa- Flowers of Bryophyllum
Idcex. Shrubs rarely introduced pinnatum. (XH)
in botanical collections, without

particular ornamental qualities, but interesting as one
of the few parasitic shrubs successfully introduced into

cultivation.

Leaves opposite, sessile, entire: fls. dioecious, apeta-
lous; staminate in umbels, with 4 short ovate sepals
and 4 short stamens; pistillate solitary, terminal, with 4

short deciduous sepals and below with 4 elongated
linear-lanceolate persistent bracts; calyx-tube clavate;

style short with 2-4-parted stigma; ovules 3-4: fr. a
furrowed drupe. Three species in China and Japan
and 2 in N. Amer.
Only the American species, B. distichophylla, Torr.,

is in cult. A slender-branched upright shrub, to 12 ft.:

Ivs. 2-ranked, ovate-lanceolate or ovate, 1-2}^ in. long,

acuminate, ciliate: fls. small, greenish: fr. an ovoid or

oblong-ovoid yellowish green drupe, about 1 in. long,
crowned by the 4 persistent bracts. N. C. and Tenn.
G.F. 3:237. Parasitic on the roots of Tsuga. Has

proved perfectly hardy in Mass. : there is a plant about
70 years old in the botanic garden at Cambridge. It

has also been successfully cult, at the Arnold Arboretum
and in a few European botanic gardens. Prop, by seeds;

best sown with a potted Tsuga in the

greenhouse and planted out with its host

when the young plants are strong enough,

preferably within the reach of the roots of

a large Tsuga, in order that the original
host may be removed later when it crowds
the young buckleya too much.

ALFRED REHDEB.
BUCKTHORN : Rhamnui, particularly K.

catharticus; also Bumdia.

BUCKWHEAT (Fagopyrum esculenium,

Moench). Polygonacese. A tender annual

if' grain plant, flour being made of the large
3-cornered fr. It is much grown in the N.

U. S., usually being sown about the first of

July. It is also a favorite for bee forage.

Buckwheat is native to Cent. Siberia and

Manchuria, and is now widely cult.,

although it is a grain of secondary im-

portance. The Tartarian buckwheat (F.

tatdricum, Gaertn.) is occasionally seen. It has smaller

and yellowish fls., and a smaller roughish, wavy-
angled fr. This species is often confounded with

forms of F. esculentum, from which it is really easily

distinguished. Buckwheat is a good cleaning crop for

weedy and hard lands. For general discussion of

buckwheat, consult Cyclo. Amer. Agric., Vol. II. See

Fagopyrum.

BUDDING: Graftage.
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BUDDLfilA (after Adam Buddie, an English bota-

nist). Syn., Buddlea. Loganiacese. Ornamental shrubs

or trees, chiefly grown for their handsome flowers pro-

fusely produced in showy panicles or globular heads.

Woody plants or rarely herbs, more or less covered

with a stellate, glandular or scaly pubescence: Ivs.

opposite, short-petioled, entire or serrate: fls. in racemes,

panicles or clusters; corolla tubular or campanulate,
4-lobed; stamens included, 4: fr. a 2-celled caps, with

numerous minute seeds. About 70 species in tropical
and temperate regions of Amer., Asia and S. Afr., of

which only a small number of hardier species is cult.

The buddleias are deciduous or sometimes half-

evergreen trees or shrubs with usually quadrangular
branches, narrow rather large leaves and small lilac,

violet, white or yellow flowers in showy panicles or

clusters. None of the species is hardy North, but some,
as B. japonica, B. Davidii, B. Lindleyana and B. inter-

media will live through the winter, if protected with dry
leaves around the base; even if the stems are killed

nearly to the ground, they will freely push forth young
shoots in spring, which usually flower the same year.
The handsomest in flower are B. Colvillei, B. Davidii,
B. asiatica, B. globosa and B. officinalis.

They grow best in a rich, well-drained soil, in a sunny
position; they are rather coarse plants and need much
space. Propagation is readily effected by seeds sown in

spring in gentle bottom heat, by greenwood cuttings
under glass, or by hardwood cuttings taken off

in fall and kept during the winter in a frost-

proof room.
INDEX.

asiatica, 7. intermedia, 2.

capita/a, 9. japonica, 1.

Colvillei, 10. Lindleyana, 3.

eurviflora, 1. macrostachya, 6.

Davidii, 4. madagascariensis, 8. variabilis, 4.

globosa, 9. magnifica, 4. Veitchiana, 4.

officinalis, 5.

aalicifolia, 3.

sinuato-dentata, 3.

superba, 4.

kelerophylla, 8. neemda, 7.

insignia, 2. nivea. 6
Wilsonii, 4.

yunnanensis, 6.

A. Corolla small, with long, narrow tube,
l/2-%in- long.

B. Fls. in panicles,

c. Color violet or lilac.

D. Lvs. glabrous or only slightly grayish
tomentose beneath: stamens inserted

below the middle of the lube.

1. japfinica, Hemsl. (B. curvifldra, AndnS,
not Hook. & Arn.). Three to 6 ft., with

spreading quadrangular, winged branches:
Ivs. ovate-lanceolate, acuminate, remotely
denticulate or coarsely dentate, slightly
tomentose or nearly glabrous beneath, 3-6
in. long: fls. in dense, terminal, pendulous
racemes, 4-8 in. long; corolla slightly

curved, lilac with grayish tomentum out-
side. Japan. I. H. 17:25. R.H. 1870, p.

337; 1878, p. 330.

2. intermedia, Carr. (B. japonica x
B. Lindleyana). Hybrid of garden origin,
similar in habit to B. japonica. Lvs. ovate-

oblong, dark green above, 4-5 in. long: fls.

violet, in slender, arching or pendulous racemes, 10-20
in. long. R.H. 1873:151. Var. insignis, Rehd. (B. in-

signis, Carr.), has the upright habit of B. Lindleyana.
Branches distinctly winged: Ivs. oblong -lanceolate,
often in 3's: racemes erect, rather dense, 46 in. long,

usually panicled at the end of the branches, with rosy
violet "fls. R.H. 1878:330.

3. Lindleyana, Fort. (B. salicifolia, Hort., not Jacq.).
Three to 6 ft.: Ivs. ovate or oblong-lanceolate, acumi-
nate, remotely denticulate, pale green beneath, and
slightly pubescent or glabrous, 2-4 in. long: racemes

dense, erect, 3-5 in. long; corolla purplish violet, slightly

675
Buddleia Davidii. ( X K)

2:112. P.M. 14:5. R.H. 1846:201. Var. sinuato-den-

tata, Hemsl. Lvs. sinuately-dentate. China.

DD. Lvs. densely white or yellowish tomentose beneath:

stamens inserted slightly above the middle.

E. Tomentum close.

4. Davidii, Franch. (B. varidbilis, Hemsl.). Fig. 675.

Three to 8 ft.: Ivs. nearly sessile, ovate-lanceolate
or lanceolate, acuminate, coarsely serrate, whitish-

tomentose beneath, 4^10 in. long: fls. in dense, terminal,
erect or nodding panicles, 4-6 in. long or in some varie-

ties longer; corolla lilac, with orange-yellow mouth,
glabrous outside. Aug., Sept. China. B.M. 7609. R.H.

1898:132; 1902, p. 383. G.C. Ill, 24:139. Gn. 55:428;

64, p. 153. M.D.G. 1908:136. A very handsome spe-
cies with showy and fragrant fls. appearing in great pro-
fusion in late summer; several varieties differing from the

type which has rather lax panicles of lilac-purple fls. with

an orange eye not very marked, by larger and denser

panicles and brighter color. Var. Veitchiana, Rehd. (B.
varidbilis var. Veitchiana, Hort.). More robust, erect at

first, later gracefully arching, with denser and larger
clusters of bright mauve-colored fls. with a bright orange

eye; begins to bloom early in Aug. J.H.S. 27: 182. J.H.
111.45:381. G.M. 51:45. G.W. 16, p. 538. Var. mag-
nffica, Rehd. & Wilson (B. varidbilis var. magnifica,

Wilson). Similar to the preceding: has larger deep
rose-purple fls. with deep orange eye and the margin

of the petals reflexed, panicles very dense; begins
to bloom about the middle of Aug. Gn. 68, p.

161; 69:288. R.B. 33:281. F.S.R. 3, p. 339.

G.M. 52:668. Var. superba, Rehd. & Wilson (B.
varidbilis var. superba, DeCorte). Color of fls.

like the preceding variety but petals not reflexed

at the margin and panicles larger. R.B. 35:12.
Var. Wilsonii, Rehd. & Wilson (B. varidbilis var.

Wilsonii, Hort.). Tall and arching, with longer
and narrower

lys.
: panicles drooping, rather loose,

sometimes attaining 30 in. length; corolla smaller,

bright rose-lilac with bright orange eye;
corolla-lobes half upright and reflexed at
the margin: in full bloom through Sept.,
the latest of all. There are also other
named varieties.

5. officinalis, Maxim. Shrub, to 8 ft.:

branchlets nearly terete, grayish tomen-
tose: Ivs. oblong to linear-lanceolate, 2-6
in. long, entire or serrulate, grayish pubes-
cent above, whitish or fulvous tomentose
beneath: fls. lilac with orange eye, fra-

grant, in terminal panicles usually 4-6 in.

long, consisting of short-peduncled dense

clusters; corolla over Jiin. long with a
slender tube pubescent outside and within
and twice as long as the oval obtuse lobes.

W.China. B.M. 8401. G.C. III. 49 : 200.

Tender; flowers during the winter in the

greenhouse like B. asiatica. Page 3566.

EE. Tomentum, fluffy, white or yellowish:
stamens inserted just below the mouth.

6. nivea, Duthie. Shrub, to 8 ft.:

branchlets, the under side of the Ivs. and
infl. densely covered with a pure white woolly tomen-
tum: Ivs. ovate-lanceolate, 4-9 in. long, acuminate,
coarsely serrate, glabrous above: fls. lilac or purple,
small, in long terminal panicles; corolla with the tube
tomentose outside, glabrous within except at the
mouth. Aug., Sept. W. China. G.C. III. 38:275.

Very distinct on account of its white fluffy tomen-
tum, but fls. less showy than in most other species,

nearly embedded in the fluffy tomentum of the infl.

Tender. Var. yunnanensis, Rehd. & Wilson (B. macros-

tachya var. yunnanensis, Dop). Tomentum less fluffy,

yellowish: Ivs. pubescent above: fls. larger; panicles.

curved, pubescent outside. China. B.R. 32:4. F.S. usually solitary. W.China.
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cc. Color white: stamens inserted just above the middle of
the corolla.

7. asiatica, Lour. (B. necmda, Rpxbg.). Shrub or
small tree: branchlets terete with white or buff-colored

tomentum when young: Ivs. lanceolate, 4-8 in. long,

acuminate, entire or serrulate, glabrous above, white
or buff tomentose beneath: fls. white, very fragrant, in

slender drooping panicles, 3-6 in. long and usually
several at the end of the branchlets; corolla with the
tube villous outside and spreading suborbicular erose

lobes or in a less desirable form with ovate, erect and
entire lobes. Jan., Feb. China, India, Java. B.M.
6323. G.C. III. 39:106. Gn. 69, p. 89; 76, p. 80. J.H.
III. 52:180. G.W. 10, p. 502. A very desjrable green-
house shrub on account of its slender spikes of deli-

ciously fragrant white fls. in winter. If prop, early in

spring, transplanted several times or planted out dur-

ing the summer, the plants will be of sufficient size in

autumn to flower the following winter.

ccc. Color yellow.

8. madagascariensis, Lam. (B. heterophijtta, Lindl.).

Straggling shrub, 6-20 ft., with densely tomentose
branchlets: Ivs. ovate-oblong, rounded or slightly
cordate at the base, acuminate, entire, dark green and
lustrous above, whitish or yellowish tomentose beneath:
fls. tomentose outside, in large terminal panicles, ap-
pearing during the winter. Madagascar. B.R. 15:1259.
B.M. 2824. Hardy only in subtropical regions. Some-
times cult, in Calif, and used as a half-climbing plant
to cover unsightly objects.

BB. Fls. in globular heads.

9. glob&sa, Lam. (B. capitata, Jacq.). Three to 10 ft.

with the branches and Ivs. beneath yellowish tomen-
tose: Ivs. ovate or ovate-lanceolate, acuminate, crenate,

rugose above, 3-7 in. long: fls. orange-yellow, in dense,

long-peduncled, axillary heads at the ends of the

branches, fragrant. Chile. B.M. 174. Gn. 33, p. 369.

G. 28:505. G.M. 53:979. F.S.R. 3:335 (habit). A
graceful and very distinct shrub, standing some degrees
of frost.

AA. Corolla with broad cylindrical tube, limb over 1

in. broad.

10. Colvillei, Hook. & Thorns. Shrub, occasionally
tree, to 30 ft. : Ivs. elliptic-lanceolate or lanceolate, ser-

rate, pubescent, and pale or grayish green beneath, 5-7
in. long: panicles broad, pendulous, 12-18 in. long;
corolla purple or crimson, with white mouth. B.M.
7449. R.H. 1893:520. I.H. 41:10. F.S. 14:1487. J.H.
III. 31 :85. The most beautiful of all buddleias, and a

very desirable shrub for warmer temperate regions;

only older plants flower freely.

B. albifl&ra, Hemsl. (B. Hemsleyana, Koehne). Allied to B.
variabilia. Shrub or small tree, to 30 ft.: Ivs. lanceolate, 5-9 in.

long, gjabrous above, white or yellowish tomentose beneath: fls.

small, lilac, in elongated spikes, sometimes to 20 in. long. W. China.
G. 27:501. Less handsome than B. variabilis: fls. not white, as the
name implies, given under the impression that the fls. were white.

B. americftna. Linn. Shrub. 8-12 ft.: Ivs. ovate to oblong-lanceo-
late, cuneate at the base, glabrous above, yellowish tomentose be-
neath, 4-10 in. : fls. in terminal densely tomentose panicles consist,

ing of sessile subglobose clusters. Alex, to Peru. B. auriculdta,
Benth. Straggling shrub: petioles auriculate; Ivs. oblong-lanceo-
late, entire or denticulate, grayish white tomentose below, 1 J-6-3
in. long: fls. cream-colored, fragrant, tomentose outside, in termi-
nal compact panicles; stamens above the middle. S. Afr. G.C.
II. 16:633; III. 6:529. I.T. 1:20. Tender. B. brarilitnrit, Jacq. f.

Upright shrub: sts. quadrangular: Ivs. ovate to oblong-deltoid,
crenate-aerrate, white-tomentose below, 4-8 in. long, decurrent
into the winged auriculate petiole: fls. orange-yellow, pubescent
outside, in axillary clusters, forming terminal narrow panicles;
stamens just below the mouth. Mex. to Brazil. B.M. 2713. Ten-
der. B. columbine, Andre. Upright shrub, similar to B. Lindley-
ana. Lvs. narrow - lanceolate, entire, 4-8 in. -long, glabrous: fls.

white in terminal slender panicles; corolla with spreading lobes
slightly shorter than the corolla-tube. Spring. Of unknown origin.
R.II. 1901, p. 37. Tender. B. crfapa, Benth.=B. paniculata. B.
Hemsleyana, Kochne=B. albiflora. B. panicultUa, Wall. (B.
crispa, Benth.). 6-15 ft.: fls. lilac, in rather dense panicles: branches
and Ivs. tomentose. B.M. 4793. F.S. 9:958. B. pulchella, N. E.
Br. Shrub, 2 ft.: branchlets terete, tomentose: Ivs. hastate, irreg-

676. Apple buds
fruit-bud on the left,

leaf-bud on the right.

ularly lobed, or rhomboid to lanceolate, 1-2 in. long, pubescent:
fls. white with orange eye, fragrant, in terminal panicles, 2-2H in.

long; corolla with slender tube, pubescent outside. S. Afr.{?). B.
salicifdlia, Jacq.=Chilianthu3 arboreus. B. sallgna, Willd.==Chil-
iunthua arboreus. B. stenostachya, Rehd. & Wilson. Allied to B.
nivea. Less fluffy: Iva. oblong-lanceolate: panicles usually 3, long
and slender; fls. larger, anthers inserted above the middle of the
tube. W. China. ALFKED REHDEB.

BUDS. A bud is an incipient shoot or short growth-
axis concealed by the closely investing leaves, or leaf-

parts, that it bears. The foliage-shoots and flower-

shoots of all seed plants arise from buds. The leaves

converge over the true stem-apex or growing-point.
The essential thing is that this growing-point con-

tinues the terminal growth and
gives rise laterally, behind the point,
to new leaves, in the axils of which
buds may be formed ultimately. In
the plumule of the seed the first

bud activity is manifest, and thence-

forth a bud marks every growing
stem-apex.

Normally the leaves arise back of

the stem-apex, first as small pro-

tuberances, which soon flatten later-

ally. They grow faster than the

stem-apex, and by more rapid
growth on the under surface they
bend over, forming for the time a

part
of the bud or bud-cluster of

leaves which effectively protects the
delicate tip. In many herbaceous

plants the shoot elongates through-
out the growing period, so that
each leaf or whorl of leaves in turn

has a more or less equal work as a part of the bud.
As the apex elongates and each leaf develops, greater

growth on the inner (upper) surface effects its com-

plete exfoliation. Using favorable material, one may
completely dissect the bud, laying bare the growing-
point, which may be readily examined with a hand-
lens. Either of the little pondweeds commonly culti-

vated, Elodea or Hippuris, may be used for this purpose.
The buds which are commonly most conspicuous and

at the same time most highly specialized are the "rest-

ing" buds of temperate shrubs and trees. Such buds
are often scaly buds, and they are characteristic of all

climates in which there is an interruption to growth,
either through cold or dryness. In this case the stem-

apex and younger leaves are normally inclosed by per-
sistent more or less indurated leaf-parts modified as

bud-scales. Resinous secretions may accompany the

scales and the younger leaves may be covered with

hairs. The size, form and minute characters of such
buds vary widely, but obviously they are, in general,

wondrously efficient in the resist-

ance exhibited towards rigorous
climatic conditions. The im-

portant point is that the bud-
structures quite effectually pre-
vent drying out of the young
shoot which is there tucked

away.
Particularly interesting is the

fact that the resting-bud of many
trees includes in miniature the
entire vegetative or flowering
shoot of the next season. In
such case the rapid elongation
of the axis and unfolding of leaves
in the spring is soon followed

by the formation of a new rest-

ing-bud wherein the shoot of

another year is gradually differ-

entiated. Every gradation oc-

curs between this type and the

typical active bud of annuals.

677. Pear twigs
fruit-buds on the left,

leaf-buds on the right.
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678. Sections of pear
buds fruit-bud on the left,

leaf-bud on the right.

Interest in buds centers in their spring activity,

properly in the awakening and growth resulting when
the conditions have remained favorable sufficiently

long. Leaves and axes enlarge and elongate rapidly,

bursting asunder the dead scales and often cam-inn
forward the expanding younger ones. The growth of

the younger scales exhibits

the true nature of these

structures, some of which are

found to be leaf petioles, some

petioles with minute blades;
and various other modifica-

tions occur. Many resting-
buds are awakened from their

comparative inactivity by a
few days of favorable weather.
These are "early" flowers,
and of this type are the lilac

and the golden bell. Other
buds require a longer period,
such HS the oak and the hick-

ory. It is not strange, therefore, that some plants lend

themselves readily to early forcing by etherization, the

hot water treatment, and the like, while others are

with great difficulty forced.

In the preceding, more specific mention has been
made of buds which develop leafy shoots, that is of

leaf-buds. It is clear, however, that the resting-bud,
as well as an herbaceous bud, may develop a single

flower, as in the peach; a cluster of flowrers, as in the

red maple; or a shoot with leaves and flowers, as in the

apple and Norway maple. The occurrence of leaf- and
flower-buds with respect to the age of the twig and the

relation of pruning to bud disposition are questions of

special horticultural interest, but cannot receive con-

sideration in this brief account. Illustrations of flower-

buds and leaf-buds are shown in Figs. 676-679.

Buds are normally produced terminally and in the

axes of leaves, the latter arrangement therefore corres-

ponding to leaves; but under exceptional circumstances

they may arise from the growing tissue of any member.
Buds from the roots of the sweet potato and dahlia are

important in propagation; likewise are those produced
by the leaves of certain species of Begonia.
As a matter of fact, buds originating from

internodes, roots and leaves so-called re-

generative-buds are not uncommon; but
the development in such situations occurs

as a rule only when normal buds are not

present.
Buds with the leaves and leaf-parts sur-

rounding them are sometimes organs of

food -accumulation. The typical bulb is

little more than a fleshy bud, and there are

all gradations between the typical bulb and
the typical tuber the latter with many
buds. Small bulb-like buds occur in Lilium

bulbiferum and a few other plants, and they
are always important in propagation. It

requires no stretch of the imagination to

classify the edible shoots of brussels sprouts
among unusual buds, and from this it is no
great leap to the monstrous "bud" of the

cabbage.
Literature: Bailey, Lessons with Plants,

The Macmillan Company; Strasburger (et

al.), A Text-Book of Botany, The Macmil-
lan Company ; Percival, Agricultural Botany,
Duckworth & Co. B. M. DUGGAR.

BUETTNERIA (D. S. Aug. Buettner,
1721-1768, German botanist). Byttneria.
Slerculiacess. About 50 herbs, shrubs or
trees of diverse habit, native to eastern and
western tropics, scarcely known in cult.

Some are prickly climbers or scramblers.

Fls. small, usually dark purple or greenish, in umbela
or cymes; petals 5, long-clawed, hooded and oddly
appcndaged at the top: fr. a 5-celled, globose spiny

woody caps. One species is catalogued in S. Calif.: B.

urtici'folia, Schum., from S. Brazil, Argentina: Climb-

ing shrub; branches grooved, spiny, nearly glabrous:
Ivs. long-petioled, cordate-ovate, acuminate, coarsely

serrate, appressed-hairy on both sides: fls. J^-Ji in.

across, 3-5 in a stalked umbel.

BUFFALO BERRY (Shepherdia argSnlea, Nutt.

Lepargyrxa argkniea, Greene). Elseaffndcex. Fig. 680.

A shrub 6 to 18 feet in height, native from Mani-

680. Buffalo berry. ( X %)

toba and Saskatchewan south to Colorado, Nevada and
New Mexico, now grown in the upper Mississippi Valley
and northward for its abundant acid fruits.

The buffalo berry was brought into use early, men-
tion being made in Hovey's Magazine of Horticulture
for 1841, page 251, of its being frequently cultivated.

It is a handsome ornamental shrub, with silvery foliage
and red berries. Occasional plants are found with yel-
low fruit. The plant is dioecious; therefore, care should
be taken, if fruit is desired, to plant both staminate and
pistillate plants. Western nurserymen are beginning
to offer these two kinds of plants separately in the
ratio of one staminate to four pistillate plants, but the
best proportion is not yet known. Many persons who
plant the buffalo berry are disappointed by securing
only one sex. The staminate or male plants may be
known in their winter condition by the dense clusters

of rounded flower-buds; the pistillate or female plants
by the smaller, flattened, fewer, more slender flower-
buds.
The fruit varies greatly in size, quality and season,

and is gathered in large quantities for culinary use. It

makes a delicious jelly. Some berries are of sprightly
flavor, good for eating out of hand. They can also be
dried for winter use. The fruit is generally considered
better when touched by frost, less sugar being required.
The name is said to have come from the custom of eat-

ing the berries as a sauce with buffalo meat in the early
days. The buffalo berry makes a fine thorny hedge,
that is both useful and ornamental.

It is found that sprouts received as dug up in the
native thickets from various parts of the Northwest
do not always transplant satisfactorily; a year in a
nursery row gives them better roots and secures an
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even stand when set in their permanent place. Seed-

lings are better rooted. Seedlings are easily raised from
seed washed free from the pulp in the fall and stratified

for winter, keeping in sand in a box buried just beneath
the surface in a well-drained spot in the garden. There
should be holes in the box for free drainage and the

glanting
should be done very early in the spring. In

ulletin No. 88, June, 1904, of the South Dakota Experi-
ment Station, Plate 19 shows a field of 7,500 buffalo

berry plants of the first generation under cultivation.

These plants were raised from seed gathered along the
Missouri River of South Dakota, where buffalo berries
are especially abundant. However, under cultivation the

plant does not respond, as regards early bearing, as

quickly as its near relative the Siberian sandthorn (Hip-

ppphae rhamnaides). It was found that the buffalo ber-

ries can be worked on the Russian form of oleaster

(Elxagnus angustifolia) . The fault of the buffalo berry
is its small-sized fruit and the difficulty of gathering it,

owing to its numerous thorns, but it has been and is an
abundant source of pleasant fruit to thousands of set-

tlers in the newer regions of the West. The fruit varies

greatly in size and degree of acidity, affording oppor-
tunity for selection work in its native home along the
Missouri River and tributaries. fj. E. HANSEN.

BUGBANE: Cimicifuga.

BULB, BULBS. A bulb is a thickened, fleshy, and
commonly subterranean bud, usually emitting roots
from its under side. The office of the bulb is to carry
the plant over an unpropitious season, as over winter
or a dry period.
True bulbs are either tunicated, formed in rings or lay-

ers, like those of hyacinths and onions (Fig. 681), orscaly,
like those of some liliums (Fig. 682) ; but as popularly

understood and in commer-
cial parlance, the term bulbs

applies to a large class of

flowering and ornamental
bulbous-like plants in their

dormant condition, during
which period they are col-

lected, dug, stored, shipped,
sold and planted, like so

many potatoes. This class

includes, in addition to the
true bulbs, many that are

botanically known as conns,
which are solid, as crocus and
gladiolus (Fig. 683); tubers
which are succulent and have
the buds or eyes near the

surface, as the dahlia and
potato (Fig. 684); rhizomes,
fleshy, creeping underground
stems like certain iris, ginger,
and many wild plants (Fig.

685); pips, the flowering
crowns of lily-of-the-valley;
and certain other dormant
fasciculated fleshy roots like

those of peonies, ranunculus,
and the like. A variety of

bulbs is shown in Fig. 686.

The true or feeding roots

grow generally from the base
of the bulb, the stems, flowers

and foliage from the crown
of the bulb, or the eyes. There is an exception to this

in certain lilies, which throw out roots above the bulb
also (Fig. 687). The bulb is a storehouse for the

plant, wherein is formed, after flowering, new stems,
leaves and flowers. In fact, the bulb contains a new
plant, which is protected and sustained within the
bulb by the reserve food and energy collected therein

681. Onion bulbs.

during one season for the plant's successor. After the

flowering period, the plant above the bulb and the roots
beneath it ripen off and die away. The bulb is then in a
dormant condition. It is during this state of rest, lasting

approximately from three to six months, that bulbs
are taken out of the ground and transported easily and
safely from continent to continent, if required; after

which the incipient roots, stems, foliage and flowers

may develop with as much luxuriance and perfection as

if the bulb had remained in its original environment.
Bulbous flowering plants (bulbs) are very popular

with flower-loving people. There is a particular charm
and interest in growing them. As a rule, they produce
flowers of remarkable beauty, unsurpassed by any
other class of plants, and many of them are deliriously

fragrant. They comprise an endless variety in habit,

form, size and color, are adaptable for many purposes,
and many of them flower equally well under either

garden or house culture. Soon after their beauty fades

they die away, or may be removed; and in the inter-

val, their places may be occupied by other seasonable

flowering plants. Not the least among the merits of

bulbs is their ease of culture, and the great certainty
and perfection with which their flowers are produced,
under suitable conditions.

Among bulbous plants are many that are sufficiently

hardy to withstand the severity of our northern winters.

The kinds that are suitable are nearly all dormant in

the fall, which is the proper time for planting them, and

they will flower the coming season. In March or earlier,

spring is ushered in with the blooming of snowdrops,
chionodoxas, anemones, scillas, crocus, winter aconites,
bulbocodiums and so on, followed in April with brilliant

hyacinths, tulips, narcissus and hosts of others. In

April appear the unapproachable late tulips, poet's

daffodils, dicentras and the like, followed in succession

until frost, notably with peonies, irises, hemerocallis,

lilies, montbretias, tritomas and others.

Gardeners usually think of bulbs as divided into two

classes, hardy and tender, or those that stand freez-

ing and those that do not. There is a class from South
Africa known as Cape bulbs, which usually bloom in the

fall. There are now so many improved hybrids and
breeds that are crowding out the types, that the term

"Cape bulb" has lost its significance in this country. In

the present article, bulbs are treated under the follow-

ing general heads: Hardy spring bulbs for design bed-

ding; hardy bulbs in the herbaceous garden, mixed
flower-border or lawn; subsequent treatment of out-

door bulbs; summer- and autumn-flowering tender
bulbs for spring planting; bulbs for flowering in the

house and greenhouse; the forcing of bulbs; other in-

door methods; subsequent treatment of forced bulbs;

keeping dormant bulbs, tubers, and the like; propaga-
tion of bulbous plants; hints on buying and selecting

bulbs; catalogue of bulbs.

Hardy spring-flowering bulbs for design bedding.

The only bulbs adapted to geometrical beds are

Dutch hyacinths and tulips. It is not best to use both

in the same bed for really fine effects. For display bed-

ding in parks, public squares, and like places, only
solid bright contrasting colors as a rule are used, since

brilliancy of coloring is advisable when the taste of

large crowds must be considered. This limits the

selection in hyacinths to dark crimson, rose-red, pink,

purple, blue, lavender, white and yellow (the latter is

seldom satisfactory), and in tulips to dark blood-red,

scarlet, rose, blush-pink, yellow, white, and a bluish

claret, which last is seldom used. On private grounds
many beautiful effects can be obtained by the use of

the softer colors, particularly in beds that are situated

in partial shade. In ordering the bulbs for this style of

bedding, it is important to select kinds that bloom at

the same time and arc of uniform height; and in the

case of hyacinths to choose varieties with a strong stem,
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682. Scaly bulb of Lilium

pardalinum.

for many sorts are liable to fall over from the weight of

the spike and are quickly soiled when they lie on the

ground. If the item of expense is to be taken into

account, it is possible to use second-size bulbs of hya-
rimlis. often listed as bedding sizes, with satisfactory

results, although only fine bulbs give fine bloom.

In planting bulbs in "design beds," it pays for the

extra trouble first to remove the soil to a depth of 6

inches, spade up the lower

soil, using well-rotted manure
and plenty of bone dust
worked in. Then level off,

smooth, and cover with an
inch of sand. This prevents
the manure from touching the

bulbs, and allows the water
to drain away from immedi-
ate contact with them, thus

removing causes which may
lead to their decay. Bulbs
set in this manner on the
sand may be placed in their

exact position, after which
the top soil is carefully re-

placed.
It is a difficult matter to set bulbs just 4

inches deep and 4 to 6 inches apart with an ordinary
trowel. The planter is almost sure occasionally to chop
off a piece of a neighboring bulb or displace it. Bulbs

planted in the manner advised, being all of an even

depth, will flower uniformly; often, when planted with a
trowel, some bulbs will be an inch too high and some an
inch too low, which in early spring makes considerable
difference in the time of blooming. Besides, when
bulbs are planted with a trowel or dibble, there is dan-

ger of "hanging" a bulb occasionally, where it may
perish on account of not touching bottom.

Hardy bulbs in the herbaceous garden, mixed flower-
border, or lavm.

The mixed border is a favorite place for most hardy
bulbs. They should be planted in little colonies here
and there among the hardy plants and shrubs; and it is

here that bulbs seem to thrive and give the most pleas-
ure. As spring approaches, the somber winter browns
and dull greens of the deciduous and evergreen plants
are suddenly transformed into an unrivaled setting,
studded with brilliantly colored and fragrant flowers,
the contrasts being exceedingly effective and cheery;
and besides, from the border one does not hesitate to
cut a few flowers for the house for fear of spoiling the

effect, as would be the case in formal bedding. Further-
more, bulbs seem to do better and last longer in a border
because the flowers are cut freely in bud or when just

approaching their prime, which is the best possible time
for the benefit of the bulb, for the efforts of any bulb
to form seeds weakens the bulb. A hyacinth bulb that
matures seed is virtually destroyed. Then again, in an
herbaceous border the bulbs are not disturbed through
the necessity for replacing them with other flowering
plants, as such a mixed border when properly planted
should do much itself to hide the withering leaves. The
foliage then remains uninjured until ripe, thus ful-

filling its duty of recharging the bulb with new energy
for the next season's display. Of course, after three or
four years, the bulbs should be divided if they have
grown and spread, and judgment must be used to
determine when the lifting should be done with the
least injury to the other permanent subjects in the
border. It is best, perhaps, to associate with the bulbs
plants that are not seriously injured by being moved.

Bold clumps of the taller bulbous plants are very
effective on the lawn, where beds of one kind should
be isolated, and be given a position not too prominent
nor too near. The object desired is a mass of one color,
which at a little distance is more striking on account of
the contrast with the surrounding green grass and trees.

Among the best hardy bulbous plants for this purpose
are: hemerocallis, such lilies as candidum, Henryi,
tigrinum, speciosum and auratum; also dicentra, crown

imperials, montbretias, tritomas, peonies, and Kaemp-
feri and germanica irises.

Bulbs planted right in the sod on the lawn make a

very pleasing picture when in bloom in the early spring.
Make patches here and there of golden, white and
purple crocus, the little chionodoxas, snowdrops, Scilla

armena, winter aconite, snowflakes, bulbocodium and
triteleia. These grow, increase, bloom and ripen the

foliage mostly before it is necessary to use the lawn-

mower, so that the surface of the lawn in summer is not
marred. The bulbs may be dibbled in when the ground
is moist and soft during the fall rains, but it is better to

cut and turn back the sod here and there, plant the
bulbs under it, then press the sod back again.
For parks, groves and wild outlying grounds beyond

the closely clipped lawn, a very happy style of "natural-

izing" bulbous and other plants is coming much into

vogue. Such bulbs should be used as can be planted in

quantity, twenty-five to a hundred or more of a kind in

a patch, and only those should be used which are hardy,
and will flower and thrive and increase under neglect.

Fortunately, there are many bulbous plants that suc-

ceed even better in such rough places than in the prim
garden. Among them are hardy anemones, camassia,
convallaria, dicentras, erythroniums, funkias, certain

iris, liliums, poet's narcissus, Von Sion and many other

narcissi, trilhums, and numerous others.

In regard to the preparation of beds for hardy bulbs,

planting and treatment, one can only generalize. De-
tailed directions suited to the different species, and also

varieties where treatment varies, will be found under
their respective headings in this Cyclopedia. As a rule,
well-rotted manure (mind that it is well-rotted, not
fresh and heating) should be liberally applied and dug
into the ground deeply. It must be where the long,

feeding roots can get at it, and yet not touch the bulbs,
nor be too near their base. This is easily accomplished
by removing a few inches of the top soil first, as de-
scribed under "Design Bedding" above. If it is imprac-
ticable to do this, then it is not advisable to use manure
at all, for the bulbs are liable to come in contact with
it and become diseased. Bone meal alone is then the
safest fertilizer to use, and it should be applied lavishly.
Most bulbs like rich food if properly applied. Although
the embryo flowers were formed within the bulb the
season before, yet their size, luxuriance and brilliancy
this season depend largely upon the nutrition the roots
receive. Liberal applica-
tions of manure water,
when the bulbs are in

bud, often produce ex-

cellent results.

The proper depth to

plant bulbs varies ac-

cording to the kinds. It

is a common fault to

plant them too near the
surface. Some kinds,

notably the Californian
Humboldtii and Wash-
ingtonianum lilies, do
best when 10 to 12 inches

deep; hyacinths, tulips,

narcissi, and similar

large bulbs from 4 to 6
inches deep; smaller bulbs somewhat shallower. A
good rule to follow is to make the depth three times
the average diameter of the bulbs. Hardy bulbs root

during the fall and early winter, and if planted too
near the surface the freezing, thawing and heaving of
the upper crust of soil in mild winters often causes the
bulbs to break from their roots, and, in consequence,
only inferior flowers are produced. When good cold

683. Conn or solid bulb of

gladiolus.
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weather has set in and a light crust has been frozen
on the soil, then cover the bed with leaves, straw,
marsh hay or reeds to a depth of about 4 to 6 inches.

This protects not only from severe freezing, but from

equally injurious unseasonable thaws. Do not put the

covering on too early, for it might warm the soil so
that the bulbs would begin to grow and afterward be

injured from freezing. Gradually remove the covering
in the spring.
The general run of bulbous plants thrive in a loamy

soil, inclining to sand. This soil attracts moisture,
allows free drainage, and admits air. If the soil is cold

and stiff, a liberal admixture of leaf-mold and sand, with
the addition of manure applied as previously described,
will be beneficial. The texture of the soil should be such
that stagnant water will not remain around the bulbs,
as it tends to rot them, particularly when dormant. An
excess of humus is, therefore, to be guarded against
for most bulbs.

While most bulbous plants thrive under the soil condi-

tions advised above, yet there are many exceptions.

Happy should be the man on whose grounds is found a

variety of soils and exposures, shade and sun. A small
wooded valley or ravine, with a brook flowing through
it into an open, moist meadow, affords conditions suitable

for growing to perfection the greatest variety of bulbous
and other plants, many of which cannot be enjoyed in

the average garden. The hyacinth is a notable exception
in regard to soil conditions. In Holland this bulb is grown
in pure sand, and soon becomes diseased in heavier soil.

This should indicate that in this country plenty of sand
should be added to the natural soil, and that the bulbs
should not be left in the ground during the summer.
The sooner bulbs can be put in the ground after they

are ripe, the better for the bulbs; for, no matter how
long they will keep, they do not improve when put
of the ground, but tend to dry out and lose vitality.
This is particularly true of the narcissi, which give very
noticeably larger flowers when the bulbs are planted
early. All of the sorts having a strain of poeticus blood

begin the new root-growth almost as soon as they have

ripened, and are far better off if they can be in the

ground early. There are, however, many reasons why
bulbs cannot be planted as soon as ripe; and when they
are to be kept for certain purposes, they should be stored

as advised below. Hardy spring-flowering bulbs should
be planted in the open ground in the fall, not earlier

than six weeks before regular frosty and freezing nights
are expected. Plant as much later as necessary, provid-
ing the bulbs are keeping sound, but it is not advisable

to plant them earlier. Cool weather is necessary to

deter top growth, which is very liable to start after four
to six weeks of root develop-
ment; and young, succulent

top growth is apt to be in-

jured by the succeeding
freezing. In Maine, Ontario,
Wisconsin, and other north-
ern parts (about 45 degrees
north latitude), such hardy
bulbs as hyacinths, tulips
and narcissi, may be planted
in September. In New Jer-

sey, Pennsylvania, Ohio, and
so on (about 40), plant
about the middle of October.

In the latitude of Richmond, Louisville, and St. Louis,
the middle of November is early enough. In the lati-

tude of Raleigh, Nashville, and south, do not plant until

middle of December; and for the latter section let the
selection of bulbs run to late-flowering varieties, such as

Bizarre, Darwin, and late double tulips, late hyacinths,
late narcissi, and the like, for they are not so likely to

be caught by the occasional freezing weather in January
and February. In this southern latitude, however, very
early-flowering bulbs, such as Roman hyacinths, Due

684. Potato. Example of

a tuber.

Van Tholl tulips, Early Polyanthus narcissi, and so on,
if planted in September, are usually through blooming
before freezing weather begins. South of the freezing
belt, hardy spring-flowering bulbs are not very success-

ful, as a rule, there being no sufficiently cool weather to
deter top-growth and force root-action first, without
which the flowers and foliage will not develop beyond
such sustenance as the bulb can supply; and this sus-
tenance is usually exhausted by the time the flower-

spikes are half grown. But there are many half-hardy
and tender bulbs that are more easily grown and flow-
ered in the South than in the North.

Subsequent treatment of outdoor bulbs.

The treatment of bulbs after flowering is important
when the bulbs are to be used again, for it must never
be forgotten that the flowers and resources for the next
season are garnered within the bulb after blooming,
through the agency of the roots and foliage. Imper-
fectly developed and matured foliage this year means
poor flowers or none at all next year; so it is best to

leave the bulbs alone until the leaves have died down.
The further treatment depends upon the kind of bulbs
under consideration. Generally speaking, one class may
be left in the ground for a number of years, while
another thrives better if lifted annually and given a
short period of rest out of the ground. Among this

latter class must, of course, be included tender bulbs
which will not survive the winter if left in the beds or

borders and which should be taken up in the fall when
matured. Of the hardy bulbs, hyacinths and tulips
succeed best if lifted annually. Late tulips in borders

may be left undisturbed for two or three years with

fairly good results, but the single early kinds ought to

be taken up each year.

Lifting of any bulbs should never be done before the

foliage assumes a decidedly limp and brown appearance.
From that time on until the root-growth begins, they

may be taken up, cleaned, and stored away, or divided

and replanted at once. The former method is advisable

for hyacinths and tulips; the latter for most of the bulbs

on the list appended hereto. When bulbs are grown
commercially, this yearly lifting is essential in order to

make provision for propagation by division or by offsets,

as the young bulbs mature more rapidly and perfectly
when separated from the parent bulb. When summer
bedding-plants are to be substituted, it is sometimes

necessary to remove bulbs before ripe. In such cases,
the bulbs should be carefully taken up with a spade.
Disturb the roots as little as possible, and do not cut

or crush the leaves. Heel-in the plants in a shallow

trench in some half-shady out-of-the-way place until

ripe, taking pains to avoid setting them too close in the

trench to secure some air-space about the tops. If the

soil adheres to the roots when taken from the beds, the

bulbs will be less affected by being disturbed before

maturing. As soon as ripe, they should be dug up,

cleaned, and stored away. A point to be kept in mind
is that it is safer to lift tulips too early than too late;

these bulbs should be taken up just before the stems are

quite dry. By doing so the protective skin about the bulb

is more likely to be retained during the time the bulbs

are out of the ground. Darwin tulips have especially
thin skins which frequently loosen and come off entirely

if the bulbs are left too long, and then the bulbs tend to

become soft and flabby during the resting period. Nar-

cissi should be taken up with whatever foliage has not

quite withered away. Indeed, it is always wisest never

to cut a leaf from choice kinds, but to make plantings
of cheap kinds if leaves are wanted for cutting.

Summer- and autumn-flowering tender bulbs for spring

planting.

This class (tender) includes some of our showiest

garden flowers, which are almost indispensable. They
are of the easiest possible culture. Planted in the spring,
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after danger from frost is over, in a sunny position in

good rich soil, they will flower with great certainty the

game season. After flowering and ripening of the foliage,

they should be taken up and stored for the winter as

advised under "Keeping dormant bulbs" (p. 593) until

wanted next spring. Among the more important species

of this class of bulbs are the undermentioned (those

marked F must be kept in a semi-dormant condition in

acoldframe or greenhouse): Agapanthus (F), alstremeria

(F), amorphophallus, anomatheca (F), anthplyza
(F), tuberous begonia, bessera, colocasia (caladium),

cooperia, crinum, cypella, gladiolus, galtonia (Hya-
cinthus candicans), boussingaultia (madeira vine),

montbretia, nemastylis, border oxalis, ornithpgalum
(F), pancratium, richardia (calla), schizostylis (F),

sprekelia, tigridia, tuberose, watsonia, zephyranthes.

Bulbs for flowering in the house and greenhouse.

There is no class of plants that gives more satisfac-

tion for this purpose, with so little skill, than the

various bulbs. Perhaps the most important class of

all bulbs for winter-flowering and forcing are certain

hardy and half-hardy kinds. They are the most easily

managed of all, and need occupy no space in the win-

dow or greenhouse, excepting when in bud and bloom.

Under suitable treatment, they flower with great cer-

tainty, and their flowering period may be hastened

(forced) or retarded at pleasure, so as to "bring them
in" for certain occasions, or to give a continuous suc-

cession of bloom. There is a great variety of kinds of

bulbs to select from for this purpose (see list of species
at end of this article), yet the great demand, at this

writing, has centered on the following leaders, especially
for forcing purposes: Allium neapolitanum, A. Hermettii

grandiflorum, Anemone fulgens, convallaria (lily-of-the-

valley), Freesia refracta alba, gladiolus "The Bride,"

early single-flowering Dutch hyacinths and Romans,
Campernelle jonquil, Lilium candidum, L. Harrisii

and L. longiflorum. Several narcissi are in demand,
notably among the large trumpet varieties: Emperor,
Empress, Golden Spur, Horsfieldii, and Spurius major;
among the medium and small trumpets: Sir Watkin,
Barrii conspicuus and Poeticus ornatus; of the doubles
are Von Sion and Orange Phoenix; of the Polyanthus
narcissi: Paper White grandiflora (Totus albus), and
double Roman (Constantinople). Of other species of

bulbs, Ornithogalum arabicum, spirea Gladstone, and

single and double tulips of the early varieties are in

demand. In the classes of bulbs there is often a great

diversity in the fitness of the varieties for forcing. Cer-
tain sorts will be found best adapted to early forcing,
others to midseason or late work, and in selecting bulbs
for forcing these characteristics must be taken into con-

sideration. Besides this general division into early and
late forcing kinds, the skilled grower recognizes that

each variety has its own peculiar period when it is at

its best, if forced. Many tulips and narcissi are very
fine if forced early and only moderately good if forced

late; the converse is equally true, for often an early

variety will do only indifferently well when it is used
for late work. This characteristic is well studied by one
of the largest forcers for the English market, who
devotes whole separate houses to particular varieties of

tulips, and puts in charge of each one man who knows
the whims of the variety he tends. This should not,

however, deter anyone from attempting to force bulbs,
as success is sure to be gained if standard forcing kinds
arc used, and the few important rules are followed. The
principles of culture for hardy bulbs for winter-flower-

ing are the same, whether only a few are grown in pots
for the window-garden, or whether they are to be forced

by the thousand by the florist. The first essential is to

secure the strongest bulbs. Remember that the flowers

were formed within the bulbs the previous season. If

one buys bulbs of narcissi containing only one flower,
or hyacinths with only ten bells on a spike, the best

culture possible cannot make them produce more; but

good culture will develop such flowers larger and better.

The next most important essential one might say
the secret of success in flowering bulbs in house or

greenhouse is perfect root-development before the tops
begin to grow. To aid the uninitiated in this important
matter, we will illustrate: When hardy bulbs are planted
in the open ground in the northern states in the fall, the
weather above them is cool or cold, the ground beneath

685. Example of a rhizome Smilacina racemosa. The figures

show the different years' growths.

them is warmer, and the conditions are congenial for

root-action but deterrent to top-growth. This results in

the perfect development of such flowers as the bulbs
contain. On the other hand, when hyacinths, tulips,

narcissi, and most other hardy spring-flowering bulbs
are planted in fall in pur extreme southern states, they
may prove disappointing, because the weather is

warm, causing the flowers and foliage to begin to grow
before the roots; and as soon as such sustenance as the

bulb could supply has been exhausted, the plant stops

growing and dwindles. When one grows bulbs under
artificial conditions, one must make them produce roots

first. Failure to do this is responsible for nine-tenths,

of the disappointments.
When hardy bulbs are to be grown in pots for winter

blooming in the house or conservatory, the bulbs should
be potted as soon as they are procurable, between

August and November. Some writers recommend that

bulbs be planted in successional lots to give later and
continuous flowers, but such advice is at fault, as

the bulbs tend to dry out and lose vitality when kept
dry too long. It is no trouble to retard the flowering of

hardy bulbs in winter, as hereafter described, without

keeping them out of the ground.
The soil should be rich loam. Fresh manure cannot

be used. Of thoroughly rotted manure, some may be

pulverized and worked into the soil, but it is safer to

use pure bone meal, one part to fifty of soil. If the soil

is stiff and heavy, mix with it sand and leaf-mold or

peat. The size of pots depends upon the kinds of bulbs.

A 5-inch pot is best for a first-sized hyacinth, or large-

bulbing narcissus, particularly the polyanthus type.

Tulips, small narcissi, and bulbs of a similar size,

while they can go individually into a 4-inch pot, are bet-

ter when put three or more of one variety together in a

larger pot, as the soil retains a more even temperature
and moisture; and for this reason some prefer earthen

bulb-pans, which come in various sizes, from 8 to 18
inches in diameter. In potting, place a little broken

pottery or lumps of charcoal in the bottom for drainage,
then fill the pot with soil and shake it down, but do not

pack it. Neither must the bulb be pressed or screwed
into the soil, else the soil will be packed under it so
that when the roots start they often raise the bulb out
of the pot. Plant the bulb just deep enough that its top
will not show. Large and soft bulbs, which are liable to

rot, may be set in a cushion of sand, and the bulb not
covered with soil until it has taken root and become
established (Fig. 688).
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When planting mixed bulbs in the same pot, pan or

box, care should be used in selecting different varieties

that will flower at the same time. An early-flowering
Due Van Tholl and a double Tournesol tulip would
flower a month apart under the same treatment. Some
varieties of hyacinths, of narcissi, and of most species
of bulbs vary greatly in time of blooming, which, of

course, would spoil the effect.

The forcing of bulbs.

When florists force bulbs in quantity for cut-flowers,

they seldom use pots, but shallow boxes, or flats, of a
size to economize bench-room. Usually these boxes are

cut down from soap-boxes to a depth of 3 or 4 inches.

The bulbs are planted closely in these, from an inch to
2 inches apart, according to the kind. The tops of the
bulbs (excepting lilies) are kept about even with the top
of the soil. Give a thorough watering to help settle the
earth about the bulbs, but give no more water until

growth begins, for bulbs in a dormant condition resent

an excess of moisture. After the bulbs are potted, or

boxed, as described, they should be placed in a cold-

frame or cold-pit to root. This is the most important
detail in flowering bulbs under artificial conditions.

686. Various types of bulbs and tubers.

1. Tuberose. 2. Colocasia antiquorum (Cafadium esculenium).
3. Easter Lily. 4. Jonquil. 5. Gladiolus. 6. LUium pardalinum.
7. Hyacinth. 8. Lily-of-the-Valley.

Cover the pots, boxes or pans with 4 inches of sand,
ashes, rotted leaves, tanbark or similar substance, and
do not put the sash on until freezing weather, and
even then remove the sash on pleasant days. When no
coldframe or pits are available, the pots may be cov-
ered as advised in a cool cellar, provided close attention
is given to be sure that the soil is maintained in a uni-

formly moist, but not wet condition. It is preferable
however, to sink them in the open ground. Very fine

flowers were obtained from hardy bulbs when treated as
follows: A trench a foot deep is dug in the garden where
water will not settle in it, and it is protected from the
north and west cold. Three inches of coal-ashes is first

placed in the trench, to allow drainage and keep the
worms out. The pots are then placed on the ashes, the
earth is filled in about the pots, filling the trench round-

ing over. When the weather gets cold enough to freeze
a crust on the soil, an additional covering of about 4
inches of rough stable manure, leaves or straw, is put
over. This cover must be heavy enough to keep the pots
from freezing, not that this will injure the bulbs, but
that it will be almost impossible to remove the pots if

the covering of earth freezes solid. Care should be taken
that the sides of the trench do not fall in, depositing a

layer of earth over the leaves or other cover, which will

freeze hard enough to make removal difficult. Often
a simple cover of 8 to 10 inches of leaves directly
over the pots will be most advantageous if earth has
been worked in about the sides of the pots to retain

moisture. No further attention is required, as every-

thing is congenial to perfect root-development, while
the weather is cool enough to check top-growth. Some
early bulbs, such as Roman hyacinths, Paper White
narcissi, Due Van Tholl tulips, and the like, will root

sufficiently in five or six weeks to be taken up for first

flowers, which should be out by Christmas or earlier,
but it is safer to allow all bulbs not less than eight
weeks for rooting. A fairly sure indication that the
bulbs are ready to be brought into heat is the appear-
ance of about an inch of top growth, and of an abun-
dance of roots through the bottom of the boxes or through
the holes in the bottom of the pots. Every two weeks
after the first removal of pots, or as needed, further

relays of rooted bulbs may be taken out for a contin-

uous display of bloom. When the pots of hardy bulbs
have been taken up, place them in a cool greenhouse
or cool, light storeroom, with temperature not over
50. This temperature will allow the flower-stems and
foliage to grow, and at the same time prevent the

opening of the flowers until the stems have attained
their proper height. The pots should be kept shaded
for several days until the top-growth has taken on its

natural green color, after which the pots may be taken
to a sunny, warm window, or wherever they are
wanted to flower. Bulbs treated in this manner will

produce perfect spikes of flowers.

A practice often followed by florists early in the
season is keeping the bulbs in the dark and in

heat in order to draw out the flower stems to a proper
height. This can often be accomplished by placing an
inverted pot over the tops, the light coming through
the hole in the bottom being sufficient to draw out the
stems. If this is done, the bulbs must be watched to see

that the tops are all growing evenly; should some of

the bulbs get a start of the others, the pots must be

put in the light at once to avoid irregularity in flow-

ering. For early work, this darkening, together with

strong bottom heat, will give longer foliage and stem
than if the bulbs are subjected to strong light when
first brought under glass. But plenty of fresh air must
be afforded, and as the buds begin to show color the

pots must be removed to a cooler temperature to har-
den the growth, and enough light given to put color

in the foliage and the buds.
A good rule to keep in mind in flowering hardy bulbs

is : Temperature, 40 for roots, 50 for foliage and stems,
60 for best flowers, 70 for quick development, 80 to
rush bloom with loss of substance and risk of "going
blind" (producing no flowers).
The exceptions to the above advice are liliums and

lily-of-the-valley.
The bulbs of Lilium Harrisii, L.

longiflorum and the various sorts of L. speciosum, in

addition to throwing out roots from the base of the

bulbs, usually form roots from the new stem just above
the bulb, and the plants and flowers derive much
strength from these top-roots. So in potting lily bulbs,
it is best to put them down so deep that there will be
sufficient soil above the bulbs to entice and sustain the

stem-roots. This may be done when the bulbs are pot-

ted, or 2 or 3 inches of soil may be added after growth
is under way and the stem-roots have begun to work
into the soil. An advantage in the latter method is that
some fertilizer may be mixed with the new soil, and
sustenance provided when it is most timely. In other

respects treat the bulbs after potting as just advised.

Winter-flowering lily-of-the-valley forms no new roots.

The thick, fleshy, fibrous old roots should be trimmed at

the bottom, leaving them from 2 to 3 inches long. This

allows them to absorb the abundant moisture with
which they should be supplied while the flowers and

foliage are developing. They flower just as well in sand
or moss, or anything that retains an even moisture and

temperature, as they do in soil, but lily-of-the-valley
for flowering in the house or greenhouse requires freez-

ing before it can be successfully brought into flower.

Without freezing, many pips will "come blind," or pro-
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duce malformed spikes. So it is just as well for ama-
teurs to plant their pips an inch or two

apart
in pots or

bulb-pans, and plunge them in the garden, as recom-

mended for other hardy bulbs. Florists generally
freeze their pips in refrigerators, or have them placed,

just as they arrive from Germany, 2,500 pips in a case,

in cold storage, in a temperature of 28 to 30.

Half-hardy bulbs for winter-flowering and forcing
should be treated the same as hardy bulbs, except
that after potting they should be placed for rooting
where they will not freeze. Yet they can go fairly close

to it and be all the better for it. In northern states, a
coklframe or pit or cold greenhouse to root them in is,

therefore, almost indispensable. For tender winter- and

summer-flowering greenhouse bulbs, the culture varies

with almost every species, and as no general instruc-

tions would suit all kinds, the reader may refer to their

individual cultures given under their respective head-

ings in this Cyclopedia. (See list of species at the end
of this article.)

Other indoor methods.

The flowering of bulbs in glasses, bowls or

unique pots, is always interesting. Among the
most successful and interesting are hyacinth
bulbs in glasses of water. Use early-flowering
single varieties only. The seedsmen and dealers

in bulbs supply special hyacinth glasses for the

purpose. They come in various

shapes, colors and decorations, and
vary in price from 20 cents to $1.50
each. These are simply filled with

fresh, pure water. A lump of char-
coal thrown in absorbs impurities,
but it is not absolutely necessary.
The bulb rests in a cup-shaped re-

ceptacle on top of the glass. In

filling, the water should not quite
touch the bottom of the bulb. Put
in a cool, dark, airy place until the
roots have reached the bottom of
the glass, which should be in about
six weeks. Do not place them in a

close, warm closet. They must have
fresh air. As the water evaporates,
fill the glasses, and change the water

entirely when needed to keep it

sweet and clear. After rooting, place
the glasses in a light store-room
where the temperature averages
about 50, until the stems and foli-

age have developed; then remove to a warm, sunny win-
dow for flowers to open. There are other kinds that do
equally well when rooted in water, providing the largest

healthy bulbs are chosen. Among them are sprekelia
(Jacobean lily), Trumpet narcissi Horsfieldii and
Golden Spur, polyanthus narcissi Grand Monarque and
Gloriosa, large bulbs of Roman hyacinths, early single
tulips, and Mammoth Yellow crocus. Hyacinths have
been flowered on a piece of virgin cork floating in an
aquarium, a hole being cut through the cork for the
roots to reach the water. The so-called "Chinese sacred
lily," a variety of Polyanthus narcissus, grows and
flowers luxuriantly in bowls of water, provided they are
not placed in a dry, furnace-heated room, which will
cause the buds to blast before opening. Sufficient peb-
bles or shells should surround the bulbs to prevent
them from toppling over.

Crocuses, Roman hyacinths, and lilies-of-the-valley
are very pretty when nicely flowered in columnar,
hedge-hog- or beehive-shaped hollow pots' with holes for
the reception of the bulbs. A bulb is placed in front of
each hole from the inside, with the crown of the bulb
looking outward. The pot is then filled with soil through
the large opening in the bottom, moss being pressed in
last to hold the contents in place, after which the pots

38

687. The Easter lily throws out feeding-roots
both below and above the bulb.

are put outside for the bulbs to root, as explained for

other hardy bulbs for the house.
The growing of bulbs in moss fiber, a method intro-

duced by Robert Sydenham, of Birmingham, Eng-
land, is well deserving of attention by the amateur.
The great advantage of this method is that the bulbs
can be grown in decorative china bowls, without drain-

age, while the compost is clean to handle and, as the
bowls are not porous, they may be set about a room
without danger of spotting the most highly polished
woodwork. The compost is made up of moss or peat
fiber and ground oyster-shell in the proportion of three

parts dry moss to two parts of the shell; a little pulver-
ized charcoal added tends to keep the material sweet.

The moss must be rubbed between the hands thoroughly
to break even small lumps and then mix the shell with
it very carefully, after which water should be slowly
added in the proportion of four quarts to each half-

bushel of the mixture. When properly moistened the

compost should feel quite damp but no water will be

squeezed out if a small quantity is pressed tightly
in the hand. A few pieces of charcoal should be

placed in the bottom of the bowl to keep the fiber

sweet, and the bowls should be filled to within about
an inch from the rim. Cover the bulbs with an inch

or so of the mixture, taking care not to pack the
fiber in so doing, and place the bowls in a cellar or
cool room where they can have plenty of fresh air.

For about three weeks the mixture
will itself provide sufficient mois-

ture, but after that time they must
be examined frequently; nothing is

so essential as keeping the fiber

uniformly damp to the very bottom
of the bowls but there must be no
water standing. If dry for but a

day there is great risk of the bulbs

going blind. The treatment from
this point on is identical with that

given for bulbs grown in ordinary
potting soil.

Subsequent treatment offorced bulbs.

After being forced or flowered in

the greenhouse or window, hardy
bulbs are of little value, for most
bulbs suitable for the purpose have
attained their maximum size, and,
in consequence, are ready to break

up. Florists usually throw these
bulbs away. However, if space can

be spared for the bulbs to complete their growth
after flowering, and watering and temperatures are

watched, many of them can be matured to be utilized

afterwards. The ripening of the foliage is as necessary
to forced bulbs as it is to those grown in the open, and
to promote this the potted bulbs should receive enough
care and nourishment to counteract the artificial con-
ditions under which they are grown. When it is desired
to keep forced bulbs, the compost should be made some-
what richer at potting time. After flowering, the pots
may be plunged out-of-doors, if freezing weather is over,
until the foliage has ripened. Then the bulbs can be
shaken out and planted in the mixed border or about
the kitchen-garden, where some of them will recuperate
and give flowers for cutting within a year or two, and
eventually they will regain their vigor sufficiently to
be transferred to the bulb-garden. Yet with most of the
bulbs the labor involved is scarcely commensurate with
the returns, and the bulbs might just as well be dis-

carded at the beginning.

Keeping dormant bulbs, tubers, and the like.

Bulbs and tubers of the various species, as well as
their varieties, vary greatly in size. Some, like oxalis,

snowdrops, and chionodoxas, often do not exceed half
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an inch in diameter, while other bulbs, such as those of

Caladium esculentum, certain arums and crinums,
attain great size, frequently weighing several pounds
each. Such solid bulbs as those of tulips, hyacinths
and narcissi, will remain out of the ground solid and

plump, in a suitable place, for three or four months. The
larger the bulb the longer it will keep, as a rule. Large
crinum bulbs have been kept for fifteen months. Still,

it is always better to plant the bulbs as soon as possible,

for, although they keep, they do not improve, and their

tendency is always toward drying out and loss of vi-

tality.
Never keep bulbs packed air-tight. They are liable

to generate heat or sweat, mold or rot, or to start.

When solid bulbs are to be kept dormant for any length
of time, they should be stored away from bright light in

baskets, shallow boxes or slatted trays, protected from
rats or mice, in a room or cellar in which there is a cir-

culation of fresh air and the temperature is as cool

as possible. Forty degrees is the desideratum for all

excepting tender bulbs. Scale-like bulbs, as liliums, soon

dry put and shrivel, if exposed to the air for any length
of time; therefore, they are best kept in open boxes

packed with some substance that will retain a slight and
even moisture, such as sphagnum moss, rotted leaf-

mold, coconut fiber refuse, or moist sand, but they must
be kept cold to check any efforts to start. Fleshy roots,
like those of peonies, and so on, should be treated like

the lily bulbs. When a cold-storage room, with an aver-

age temperature of 36 to 40, is available, it is the
safest place to carry over hardy bulbs and roots for

spring planting.

Lily-of-the-valley pips are carried in cold storage
rooms of about 28 to 30. The pips and packing
freeze solid; and here they are kept for months until

wanted for forcing. When they are removed, they
must be thawed out gradually and as soon as possible,

by plunging in cold water, before they are subjected to

any heat; otherwise, they are likely to rot. For this

reason, "cold-storage pips cannot be safely shipped any
distance in warm weather,
this often being the cause
of the country florists' dis-

appointment in results.

Tender dormant bulbs,
as begonias, gloxinias,

amaryllis, pancratiums,
tigridias, tuberoses, must
be kept in a warm, dry
atmosphere, not below
50. The cause of tube-
roses not flowering is often
that the bulbs have been

kept below 40, which

destroys the flower germ,
although the foliage grows just as vigorously. Tender
tubers, such as dahlias and cannas, should be stored
in dry sand in a warm, dry cellar or under the green-
house bench.

Propagation of bulbous plants.

Bulbous plants increase usually in either of two
natural ways from division or from seed. Increase by
division, with true bulbs and conns, is due, in the first

place, to the tendency these plants have after reaching
a certain age to break up into a number of smaller parts,
each part making a new start for itself and developing
with time into a bulb of flowering size. In addition to
this breaking up, all bulbs, even those of young growth,
form tiny bulbels or offsets, throughout their time of

maturing. These bulbels appear in many ways, some
forming outside of the protecting skin of the mother
bulb, as in the case of the tulip and hyacinth, others

developing about the base of a newly-formed corm like

the gladiolus. In this connection it is proper to note that
the formation of bulbs during the growing season varies

688. Bulb with a cushion of sand
beneath it to prevent decay.

in that some kinds form an entirely new bulb, as the
tulip and gladiolus, and others merely add new tissues to
the old bulb and increase in size, as the narcissus and
hyacinth. As a rule, small bulbs obtained by this pro-
cess of breaking up do not have the vigor of those from
offsets; the younger a bulb is, the greater vigor it always
has, although the flower may not show its true size.

Whereas bulbs secured by division always come true,
that is, the flowers resemble that of the parent bulb|

allowing for the occasional variation due to "sporting"-
propagation by seed is likely to give new varieties, dif-

fering in character from the original. Certain ki

bulbs, such as the scilla, chionodoxa, or freesia, ran he

propagated by seed and come true, unless cross-fcT
Bulbs grown from seed take longer to mature t i

those from offsets, and for commercial purposes Un-

seed method is seldom employed except when iln

raising of novelties is an object.
Of the other so-called bulbous plants which are under

consideration here, the tuberous kinds increase natu-

rally by the development of new eyes which grow into

young plants as the old tuber decays, while the rhizoma-
tous sorts form new plants through the elongation and

branching of the running underground stems accom-

panied by the dying back of the older parts. Artificial

propagation of these kinds is an easier affair than with

true bulbs, as the separation of the new growth is readily
effected by division with a knife, or even with the

rougher use of a spade. Such tubers as potatoes, bego-
nias and gloxinias can be cut into small parts wherever
an eye has started, and these planted out sep:

grow into new plants. With certain kinds it is a

frequent practice to dust over the tubers where the cut

has been made with sulfur or soot to prevent decay.
Caution must be used in following this method, as too

frequent division of this sort results in weakening the

vigor of the stock to be grown. Several tubers, such as

the dahlia and begonia, can be propagated either by
stem or leaf cuttings taken from the young growth.

Artificial propagation of the hyacinth by cutting the

old bulb is the method employed in Holland, while

many liliums are increased by loosening the outer bulb

scales and inserting them in sand after the manner of

cuttings. Certain bulbs like the tulip, as grown in Hol-

land, are subjected to heat after lifting, to ripen the

burbs more thoroughly. Bulbs to be used for propaga-

ting are given a higher temperature, which arrests the

flowering and tends to increase the breaking up of the

mother bulbs. For special methods of propagating,
the reader should consult the articles on the various

bulbs throughout this Cyclopedia.
The cultural treatment for the young bulbs is in gen-

eral the same as that prescribed for the older, larger

ones. The offsets need not, of course, be planted so far

apart, the very smallest being simply scattered in drills

as peas or beans are sown. At first the soil should be

somewhat lighter than later on, and must always be kept

free from weeds and well cultivated. The young bulbs

should be planted early, and when annual lifting is

practised they should be the first to come out of the

ground.
From an economic point of view it is doubtful

whether the so-called Dutch bulbs can be successfully

propagated and grown in America. The ext rein-

cost of labor, and the rapid increase of stocks in the st;il

and climate of Holland, together with the faet that the

secret of ripening the bulbs to perfection is known

thoroughly only by the Dutch, makes it improbable
that bulbs can be grown as well, or with a reasonable

profit, here in America.

Hints on buying and selecting bulbs.

As already said, bulbs can develop only the flowers

which were formed within them before they were ri-

pened. A bulb may be poor because not full-grown or t<

young, or because grown in impoverished soil or under
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uncongenial conditions, or because it may not have

been matured when dug; or it may be injured from heat-

ing, sweating, rotting or moldiness in storage or transit,

caused by improper curing or packing, or it may be

dried out from having been out of the ground too long.

In the majority of cases in which poor bulbs are planted,

however, it is the buyer's fault in procuring cheap

bulbs, which in many cases are second grades, lacking

age and proper size. The commoner varieties of a spe-

cies usually propagate the fastest, and it is generally

these less salable varieties and inferior seedlings and cull-

ings from the named bulbs that go to make up most

"mixed colors" and "mixed varieties." Therefore, for

best results, it is advisable to expend a given amount
of money for the first-size named varieties, rather than

for a larger quantity of cheaper seconds and mixtures,

unless, of course, the bulbs are wanted for large perma-
nent plantings, as in promiscuous borders for naturaliz-

ing, in which best flowers the first season are of secon-

dary consideration.

The best named hyacinths "top roots," as they are

called in Holland require from four to six years to

attain full size and give best flowers. Such bulbs,

according to the variety, should measure from 20 to 24

centimeters (8 to 10 inches) in circumference. These

naturally cost more to grow than the younger second or

"bedding" grade of bulbs, measuring from 18 to 20 cen-

timeters (6 to 8 inches). There is a third size, ranging
from 16 to 18 centimeters (4 to 6 inches), that goes in

mixtures, and a fourth size (12 to 14 centimeters) that

goes out as "Dutch Romans," "Pan Hyacinths,"
"Miniatures," and so on. Some growers even scale their

sizes a centimeter or two less than mentioned, to enable

them to quote lower prices. Crocus, narcissi, tulips

and many other bulbs are also sorted into sizes, ena-

bling the growers to catch all classes of buyers.
A first-size crocus bulb should measure 10 centimeters

(4 inches) in circumference, and such bulbs produce
from six to twelve flowers each. A small, cheap bulb

produces only two or three flowers. A narcissus bulb of

maximum size will produce from three to five flowers

(sometimes more), and an inferior size usually but a

single flower. A white Roman hyacinth bulb 14- to 16-

centimeter size (5 to 6 inches in circumference) will pro-
duce three and often four spikes of firsts and several

seconds, while an 11- to 12-centimeter size will aver-

age only one first-grade spike and a couple of seconds,
or perhaps nothing but seconds. The best lily-of-the-

valley pips bear from twelve to sixteen bells on a spike,

usually all firsts. Cheaper inferior grades of pips have
seldom more than seven to ten bells. If the florist or

planter wants the best bulbs, he must pay more money
for them, but they are cheapest in the end, for second-

grade stock takes up just as much room and requires
as much care, fire, and other expenses. It is the grade
of flowers called firsts that sell and pay a profit. The
supply of seconds is often so abundant that the

market price for them does not pay the cost of
the bulbs.

Mere size alone should never be taken as the standard
in judging bulbs, however, as in this respect there is

always a great difference among varieties of the same
kind of bulb. A plump, solid bulb, without any sus-

picion of flabbiness, will give far better blooms than one
without these qualities, but if size goes with them the

purchaser will he just so much better satisfied. Further-

more, the selection of varieties is of importance since in

recent years a great many vastly improved varieties

in all classes of bulbs have been introduced. The grow-
ers, nevertheless, because of the demand for the older

sorts, of which they have large stocks, continue to list

many kinds no longer worth growing, unless cheap
bulbs are wanted. Attention ought also to be paid to

the fact that a number of varieties appear in the lists

under different names, a feature of the bulb trade

which often leads to great confusion although the relia-

ble dealers usually note synonymous names in such

cases. Cheap bulbs may often be secured through the

auction sales in fairly good quality, but it is utterly im-

possible to count upon these being true to name, or

even to color. The surest way to obtain first-class bulbs

689. A good pot of narcissi.

is always to purchase from a trustworthy source, and
to state clearly, when buying, the exact purposes for

which the bulbs are intended and the amount which
the buyer desires to spend.

Catalogue of bulbs.

To aid in the selection of bulbs for particular pur-

poses, is appended a list of the leading species that are

procurable while dormant (between the months speci-

fied) from seedsmen and bulb dealers, and a sign is

affixed to each to indicate the purpose for which the

species or certain varieties in it are adapted. Some
kinds are useful for more than one purpose, and such

have a corresponding number of signs. For example:
If a selection of bulbs is to be made for winter-flowering
in the house, make a note of those to which an asterisk

(*) is affixed, then turn to their respective headings
in this Cyclopedia, where will be found other advice and

descriptions; read all cultural instructions carefully,

and consult good growers and reliable dealers for the

most recent varieties in any species, remembering that

new varieties frequently appear.

Far winter-flowering bulbs for greenhouse or window, select from
species marked *.

For summer- and fall-flowering bulbs for pots for greenhouse
and other decoration, select from species marked t.

For spring-flowering hardy bulbs for gardens, lawns, and the like,

select from species marked J.

For summer- and fail-flowering hardy bulbs for gardens, lawns,
and the like, select from species marked .

Far summer- and fall-flowering (not hardy) bulbs for spring

planting in garden, and the like, select from species marked 3.

For climbinii bulbous plants, select from species marked f.

Those marked H are hardy; HH, half-hardy; T, tender,

GENERA, ETC. HARDINESS. DORMANT.

AbobraUg HH Oct. to Apr.
Achimencst T Oct. to Apr.

ARapanthua t ij
HH Oct. to Apr.

Albuca t T 9ct - to APr -

Allium*t HA HH Aug. to Dec.

Alstroemeria t HH |"P*-
to Nov-

Amaryllis *t T Oct. to Apr.

Amorphophallus \ T Oct. to Apr.
Anemone * t H * HH Aug. to Nov.
Anomatheca ? HH Oct. to Apr.

Antholyzn j> HH Oct. to Apr.
Apiosl I H Oct. to Apr.
Arisajma t HH Oct. to Apr.
Arum*t T Aug. to Apr.
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Babiana * ...................... HH ........... .. Aug. to Nov.
Begonia, Tuberous t i ............ T ............... Oct. to Apr.
Besaera

jj ....................... HH ............. Oct. to Apr.
Blandfordia * ................... T............... Aug. to Nov.
Bloomeria i ..................... H ............... Aug. to Nov.
BomareaH t .................... HH ............. Aug. to Oct.
Boussingaultia 1i ............... T............... Oct. to Apr.
Bowiea II f ..................... HH ............. Oct. to March
Bravoat ....................... HH ............. Oct. to Apr.
Brodiffia*t ..................... HH ............. Aug. to Oct.
Bulbocodium t ................. a ............... Aug. to Oct.
Caladium t .................... T ............... Oct. to Apr.
Calochortus * J .................. HH ............. Aug. to Nov.
Camassia I ..................... H ............... Aug. to Nov.
Canna 3 ........................ T............... Oct. to Apr.
Chionodoxa* t .................. H ............... Aug. to Oct.
Chlidanthus ................... HH ............. Oct. to Apr.
Colchicum 1 .................... H ............... Aug. to Sept.
Commelina j> .................... HH ............. Oct. to Apr.
Convallaria * t ----- ............. H ............... Oct. to Apr.
Coopcria g ...................... HH ............. Oct. to Apr.
Corydalis I ........... ......... H ............... Aug. to Apr.
Crinum t ? ..................... T ............... Nov. to Apr.
Crocosmia I .................... HH ............. Oct. to Apr.
Crocus* t ...................... H ............... Aug. to Oct.
Crown Imperial \................ H ............... Aug. to Oct.
Cummingia t ...................T................. Aug. to Oct.
Cyanella t...................... HH ............. Aug. to Oct.
Cyclamen persicum * ............ T............... Aug. to Nov.
Cyclobothra 8 ................... HH ............. Aug. to Nov.
Cypella \ ....................... T............... Oct. to Dec.
Cyrtanthus t ................... T............... Oct. to Apr.
Dahlia 3........................ T............... Oct. to Apr.
Dicentrat ...................... H ............... Oct. to March
Dioscoreall 1 ................... H ............... Oct. to Apr.
EranthisJ ...................... H ............... Aug. to Oct.
Eremurus | ..................... HH ............. Oct. to Apr.
Krythronium { .................. H ............... Aug. to Nov.
Eucharist ...................... T ............... Sept. to Dec.
Eurycles t...................... T............... Oct. to March
Freesia*........................ HH ............. Aug. to Nov.
Fritillaria * t .................... H * HH .......... Aug. to Oct.
Galanthus *

} ................... H ............... Aug. to Nov.
Galtonia

f> ...................... HH ............. Oct. to Apr.
Geissorhiza t.................... HH ............. Aug. to Nov.
Gesneria * t .................... T ............... Oct. to Apr.
Gladiolus \ ..................... HH ............. Sept. to Apr.
Gloriosa It .................... T............... Oct. to Apr.
Gloxinia t...................... T ............... Oct. to Apr.
Griffinia t ...................... T............... Oct. to Apr.
Hiemanthus t................... T............... Aug. to Nov
Helleborus t .................... H ............... Oct. to Apr.
Hemerocallis ] .................. H ............... Oct. to Apr.
Homeria ( ...................... HH ............. Aug. to Nov.
Hyacinth *

t .................... H ............... Aug. to Nov.
Hymenocalhs jj t................ T ............... Oct. to Apr.
Imantophyllum t................ T............... Oct. to Apr.
Ins, Bulbous *

J ................. H * HH .......... Aug. to Nov.
Ins, Rhizomatous, etc. t !' ........ H .......... Oct to Apr
Ismene 8 t ...................... T ............... Oct. to Apr.Ia* .......................... HH .............. Aug. to Nov.
Inohnonl ..................... H ............... Aug. to Nov.
Jonquil *

t...................... H ............... Aug. to Oct.
Lachenaha*.................... mi .............. Aug. to Oct.
LeucojumJ 1 .................... n ............... Aug. to Oct.
Lihum *

I ..................... ii ............... Sept. to Apr.
J-ycons ? t ...................... HH ............. Oct. to Apr.
JJilla ?. . . ...................... mi ............. Oct. to Apr.
Montbretia I ................... nn ............. Oct. to Apr.
Muscaria 1. .................... H ............... Aug. to Nov.
NsEgeha *

t. . ................... T............... Oct. to Apr.
Narcissus * t ................... H ............... Aug. to Oct.
Ncmastylus ................... T............... Oct. to Apr.Nenne t. . . . . .... ............... T............... Aug. to Nov.
Ornithogalum *

? ............. H * HH .......... Aug. to Nov.
Oxalis, for borders ............. HH ............. Sept. to Apr.
Oxalu, Wmter-Bowering * t ....... HH ..... Aug to Nov
Peony I.

...... ................. H ............... Oct. to Apr.
'

Pancratium t 8 .................. T ............... Oct. to Apr.Ptedranassa *.................. T............... Oct. to Apr.
Polygonatum | ................. H ............... Oct. to Apr.................. ............... c. o pr.Puschkmia } ................... a ............... Aug. to Oct.
Ranunculus * .................. HH ............. Aug. to Nov.

K !C!>
? "n 'V f S ................ T ...............^P^ to Dec -

Kigidclla \. ................... T............... Oct . to A
Sangumana J ......... ......... H ............... Oct. to Apr.
Schizostylis *

g .................. ............. Oct . to A r.

g
cllla * v ..................... n * HH .......... Aug. to Nov.

faparaxjs *. . ............... HH ............. Aug. to Nov.
Spinea (Astilbe) * ............... H ............... Oct. to Apr.
Sprekelia'tJ ................... T............... Sept. to Apr
feternbergial ...................H ............... Aug. to Oct.
Tecophnaa* ................... HH .............. Aug. to Oct.

4,'?"
<lla

\
...................... T ............... Oct. to Apr.

SSSlS I
...................... H ............... Oct - to March

Jnteleia
1...................... HH ............. Oct. to Apr.Tntoma I ...................... H ............... Oct. to Apr.

........HH ............. Aug. to Nov.
Tropseolum, Tuberous** ........ HH ............. Aug. to Dec
Tuberose \ ...................... T............... Nov. to May

OEXF.RA, KIT. HARDlN'Ks.i. DORM (NT
Tll'P *

t- H Aug. to'Nov.
Tydasa * t T Oct. to AprL rceolma t T Oct. to Apr.Vallota t. T Oct. to AprWatsoma *

. HH Sept. to Deo.
Zephyranthes * HH Aug. to ApVT

PETER HENDERSON & Co.
BULBlNE (Greek, bolbos, a, bulb). Ldlicuxx. More

than 20 species of half-hardy African and Australian
plants, allied to Anthericum, but practically not culti-
vated in this country.

Flowers showy, the petals distinct, 1-nerved, spread-
ing and often recurving in age; stamens shorter than
the perianth. Some of the species are bulbous, and
require the general treatment given Cape bulbs (see
Bulbs); but none of the bulbous species is known here.

690. Bulbine annua.

finnua, Willd. Fig. 690. Annual, acaulescent, without

any rootstock or bulb: Ivs. 12-20, erect but weak: da.

bright yellow, racemose. S. Afr. B.M. 1451 (as Antheri-

cum). D.C. PI. Grasses, pi. 8. Can be grown as an
annual S. N> TAYLOK.

BULBINELLA: Chryscboctrm.

BULBOCODIUM (Greek, woolly bulb). Lilidcex.

Crocus-like bulbous plants of mts. of Eu. and Russian

Asia, spring-flowering or autumn-flowering.
Leaves appearing after (or before) the fls., usually 3,

narrow, sheathed at base: fls. close to the ground, 2^
from each bulb, the perianth funnelform, segm.s. dis-

tinct to the base but conniving in a tube; stamens 6;

style 3-fld. at the top. One variable species, treated in

general as crocuses are cult. Allied to Merendera, to

which some of the former species are referred.

vernum, Linn. Fig. 691. Blooms in gardens in

earliest spring before the Ivs. appear, the fls. resting

nearly on the ground: fls. rosy purple, white-spotted
on the interior, 1-3 from each bulb: Ivs. broad and chan-

nelled. B.M. 153 (cf. Fig. 691). F.S. 11:1149. On. 75,

p. 409. Bulbs should be taken up and divided every
2 or 3 years. Plant in the fall. Usually blooms in

advance of the crocus. B. versicolor, Spreng. (B.

rulhenicum, Bunge), is a small handsome form.

L. H. B.

BULBOPHtLLUM (Greek, bulb-leaf).. Orchidacex.

Epiphytic plants, creeping upon rocks or trees; cult, in

the warmhouse.
Pseudobulbs 1-2-lvd in the axils of the sheaths, and

with the infl. arising from the base of the pseudobulb:
fls. small and numerous in a raceme, or larger and few
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691. Bulbocodium vernum.

>r solitary; dorsal sepal erect or spreading, free, oqual-

ng or snorter than the lateral, which are obliquely
)roadened at the base and adnate to the foot of the

.'olumn; petals shorter than or nearly equaling the

sepals; lip articulated to
..At ,JI 1 the foot of the column,

incumbent upon the
column; pollinia 4. A
genus of about 125 spe-
cies, mostly natives of

Trop. Asia and Afr.

Bulbophyllum needs a
moist atmosphere and
should not become dry.
Grown on pieces of

wood or tree-fern stems.

A. Fls. large, solitary.

B. Petals and lip minute;

sepals tessellated with

pale brown and yel-
low.

grandiflorum, Blume.
Pseudobulbs 2-3 in.

long, 1-lvd. : If. up to 10
in. long and 2 in. broad,
emarginate at the apex:
peduncle usually not ex-

ceeding the If. with 2-4
bracts and a solitary

large fl. about 8 in. long;
sepals tessellated with pale brown and yellow spots, the
iorsal sepal arcuate and incurved, the sides reflexed,
:he lateral sepals deflexed; petals minute, triangular;
ip minute, 3-lobed. New Guinea. B.M. 7787. G.C.
III. 17:429.

IB. Petals and lip large, the former as long as the sepals.

c. Lip cordate-triangular; petals reflexed.

Dearei, Reichb. (B. Godseffidnum, Hort.). Pseudo-
julbs 1-lvd. up to 1 Yi in. long: If. up to 6 in. long, acute:
>eduncle as long as or exceeding the If., bearing a soli-

ary large fl.
; sepals and petals tawny yellow, the dorsal

;ppal ovate-lanceolate, red-spotted, the lateral sepals
anceolate, falcate, purple-marked on both sides;
iptals linear-lanceolate, with the veins deeper, and some
mrple spots; lip triangular-cordate. Origin uncertain.
i.C. II. 20:108 (as Sarcopodium).

cc. Lip cordate-ovate; petals merely spreading.

Lfibbii, Lindl. Fig. 692. Pseudobulbs 1-lvd., up to
I

'
> in. long: If. about 6 in. long, narrowed into a petiole:

ipduncle shorter than the If., bearing a solitary large
3-4 in. across; sepals and petals buff-yellow, the

Iorsal sepal with lines of purple spots on the back,
)vate-lanceolate, the lateral sepals falcate, marked
.vith rose in the center; petals lanceolate; lip yellow,

jurple-spotted, cordate-ovate, acute. Java. B.M. 45321
j.C. III. 38:184 (var. colosseum).

AA. Fls. less than ^in. long, in a raceme.

Careyanum, Spreng. Pseudobulbs ovoid or oblong,
1-lvd.: If. up to 10 in. long and 2 in. broad: scape with
nany bracts, bearing a dense raceme, 2-4 in. long, of
mmerous fls. which are orange-yellow or greenish,
spotted with reddish brown or purple; sepals oblong-
)vate, acute; petals broadly ovate, minutely awned;
ip nearly entire. Himalayas.

B. auricAmum. Lindl. Burma. B.M. 7938. B. barbigerum,
.indl. Lip long, narrow, with a tuft of long purple hairs at the
ipei. Trap. Afr. Gt. 46, p. 491. B.R. 1942. B.M. 5288. R.B.
.indl. Lip long, narrow, with a tuft of long purple hairs at the
ipex. Trop. Afr. Gt. 4fi, p. 491. B.R. 1942. B.M. 5288. R.B.
10.253. B. Binnendijhii, 3. 3. Smith. Java. B.M. 8187. G.C.

fb

chrysocephalum, Sohlecht. Dwarf plant: fls. yellow. S.E.Asia. B.
comieum. C. and M. Burma. B.M. 7283. B. crmuUUum, Rolfe.
Madagascar. B.M. 8000. B. cylindraceum, Lindl. Himalayas.
G.C. III. 49:3. B. Day&num, Reichb. Burma. F.S. 21:2236.
G.C. 111.45:194. B. dichrdmum, Rolfe. Annam. B.M. 8160. B.
Dixonii, Rolfe. Fls. small, greenish yellow with numerous dark
brown spots; petals with bristle-like tails at the apex. Siam. B.
Ericssimii, Kranzl. Fls. umbellate, the sepals and petals green,
spotted with

purple-brown, the lip triangular, broadly cordate at
base, acute, marked with red-brown. Malay Archipelago. B.M.
8088. G.C. III. 21: 61; 32: 383. O.R. 15:233. B. ezaltdtum, Lindl..

Sepals light green, dotted with brown; lip blackish purple, much
fringed. Brazil, British Guiana. B. fascinator, Rolfe. Annam.
B.M. 8199. B. fuscopurpbrcum, Wight. Fls. dull reddish brown,
about 1 in. across. S. India. B. galbinum. Riddell. Malay Penin.
B.M. 8216. G.C. III. 42:42. B. Gentilii, Rolfe. Scape 1-2 ft. long,
bearing a densely fld. spike; fls. scarcely Jiin. long; sepals and petals
straw-colored and purple. Trop. Afr. G.C. III. 36:266, desc. B.
t/lutinAsum, Cogn. Fls. arranged in 2 rows in short spikes; sepals
greenish, spotted inside with red; petals minute, white; lip red. Brazil.
O. 1910 : 108, deso. B. inunctum, 3. 3. Smith. Fls. larger than in B.
Lobbii; sepals densely dotted with purple; petals long and drooping.
Borneo. B. Kfrrii, Rolfe. Lvs. oblong, deciduous: fls. dull yellow,

;ubescent.
Siam. B. Airnfti'dnum.Wildem. Similar to B. barbigerum,

ut the hairs on the lip are not club-shaped. Congo Free State.
B. lemniscatmdes, Rolfe. Javaf?). G.C. III. 45:68. B. lemniacatum.
Pax. Burma. F.S. 23:2476. Gn. 35, p. 61,0. B. Upidum, 3. 3. Smith
=Cirrhopetalum. B. lilacinum, Ridley. Fls. in dense racemes or

spikes, lilac spotted with purple. Siam. B. longiskpalum, Rolfe.
New Guinea. G.C. HI. 42:211. B. macrdnthum. Lindl. Burma
and Malay Archipelago. B.M. 7208. B. mandibulare, Reichb. f.

Borneo. B. Mediisx, Reichb. f . Malay. B. microp&alum
Rodrig. A small plant with spikes of tiny transparent green
fls. with prominent blackish purple stripes. Brazil. B. miniatum,
Rolfe. Resembles B. barbigerum but has a broader labellum with
white feather-like processes Congo Free State. B. mirum. 3. J.

Smith. Remarkable for its curious fls.; lateral sepals united;
petals consisting of a small round disk with motor filaments.

Malaya. B. morphologdmm, Hort. Fls. curious in having a
small triangular plate between the dorsal and lateral sepals,
Siam. B. niffrescens, Rolfe. Sepals yellow dotted with blackish

purple; petals and lip blackish purple. Siam. B. nudiscttpum,
Rolfe. Allied to B. barbigerum. Congo. B. orthogldssum, Kranzl.

Malaya. G.C. III. 43: 406. B. Pahudii, Reichb. f. Malaya.
F.S. 22:2268. B. papillAaum, Finet. Raceme twice as long
as Ivs.; rachis and bracts green; lip dark purple. French
Congo. B. Pechei, Bull. Burma. B.M. 7286. B. polybUpharm,
Schlecht. Fls. solitary, dark purple. New Guinea. B. proptnquum,
Hort. Fls. green with dense purple reticulation. Siam. B. quad-
rifdrium, Rolfe. Fls. inconspicuous. Madagascar. B. radiatum,
Lindl. Fls. yellowish white, with narrow lanceolate petals and
sepals: If. linear. India. B. trtmulum, Wight. E. Indies. G.C.
III. 49:291. O.R. 9:361. B. tridentdtum, Rolfe. Allied to B.
mandibulare. British New Guinea. B. trifarium, Rolfe. Fls.

arranged like the bracts in 3 rows, dull, lurid, purple, with numer-
ous minute darker spots on the sepals. Madagascar. B. vir&s-

cens, Thouars. Fls. umbellate ; sepals and petals 4-5 in. long, pale

II. 47:84. B. birmtnse, Schlecht. Fls. orange-yellow, very small.
Surma. 0. 1910: 107, desc. B. Bittnerianum, Schlecht. Fla. golden
'(How : bracts leafy, greenish white, rose-dotted. Siam. 0.1910:108,
lesc. B. calabAricum, Rolfe. Fls. small, light yellowish green, with a
lull reddish purple lip. W. Trop. Afr. B. campanuldtum, Rolfe.
Sumatra. B.M. 8281. B. capitulifldrum, Rolfe. Fls. very small;
pals and petals whitish green; lip deep purple. W. Trop. Afr. B.

692. Bulbophyllum Lobbii. (x|)

green, the veins and nerves brown; lip rather fleshy, about 5^in.
long, cordate-ovate, pale green, purple at the base. Java. B.M.
8327. G.C. III. 40:260. B. Weddtiii. Reichb. f. Brazil. B.M.
7958. G.C. III. 36:382. GEORGE V. NASH.

BULLACE. A name used in England for half-wild,
half-domesticated plums very similar in character to
the Damsons. In America there exist no plums for
which another name can not be preferred. The bullace,
or bullaces (for there are several varieties sometimes
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693. Acacia cornigera.

spoken of as bullaces) are usually referred to the botani-
cal name of Prunus insititia (e.g., Hedrick, Plums of

New York, p. 40) ;
but they are also classified with the

Damsons, thus taking the botanical name of Prunus
domestica var. damas-
cena (See Bot. Gaz.

27:481.)
F. A. WAUOH.

BULL-HORN. A
name applied to sev-

eral species of tropical
American acacias re-

markable for their
large stipular inflated

spines which closely
resemble the horns of

an ox or buffalo. These
are utilized by certain

stinging ants of the

genus Pseudomyrma
as nesting-places for

rearing their young.
The thorns, which are
connate at the base,
are hollowed put by
the insects, which per-
forate one of the spines
near the tip, usually

on the under side, so that no water can enter. All the

species of true bull-horns have a four-lobed involucel
on the peduncle of the flower-spike near the base. The
bipinnate leaves have nectar-glands on the rachis and
petiole, as in many other acacias, and they are still

further provided with peculjar processes
on the tips

of the leaflets, minute wax-like bodies rich in oil and
protoplasm, which Thomas Belt, in his "Naturalist in

Nicaragua" (1874), discovered to be used as food by
the ants inhabiting the spines, and which in his honor
were named Beltian bodies. These apical bodies had
long been known, and Linnaeus called attention to the
nectaries on the leaf-rachis, but Belt was the first to

suggest that in return for quarters and subsistence the
little ants serve their host as a body-guard of soldiers,
and Darwin in his work on the "Effects of Cross- and
Self-Fertilization in the Vegetable Kingdom," called

attention to Belt's interesting observations and
deductions.

Francisco Hernandez, the protomedico of Philip II

of Spain, sent in 1570 to study the resources of Mexico,
figured the peculiar spines and the leaves of one species
growing in the Huasteca region of Mexico, in the Tierra-

caliente, not far from the Gulf coast. This author

speaks of the intense pain caused by the stings of the
ants and describes their larvae engendered in the hollow

spines. Jacquin, in describing a bull-horn acacia grow-
ing near Cartagena (C9lombia) in 1763, tells how the

little insects rush from the
thorns when the tree is struck
however lightly, falling upon
the unwary intruder and inflict-

ing upon him myriads of burn-

ing stings. Long before this

(1696) Plukenet had figured the
bodies on the apices of the leaf-

lets, and Linnaeus himself ex-

pressed his wonder as to the
function of the extra-floral nectar

glands.
In all bull-horn acacias, there

are two kinds of leaves with

accompanying spines: vegetative
leaves in which the stipular
spines usually become greatly
inflated; and bract-like smaller

694. Acacia cornigera. leaves subtending the flower-

heads or flower-spikes on the axillary raceme-like
flowering branchlets, with stipular spines usually small
and subulate. The extra-floral glands on the leaf-rachis
and petiole are either crater-like and more or less

elongated, or round and bead-like, often several in a
series at the base of the petiole and sometimes one
between each pair of pinnae.
The flower-spikes or flower-heads are solitary, gemi-

nate, or fascicled in clusters of several in the axils of
the small bipinnate leaves on the axillary, raceme-like

flowering branchlets. In one species, Acacia Cookii,
there is apparently no specialized flowering branchlet,
but the globose heads are borne in dense clusters in

the axils of the large slender-pronged equitant spines.
In all true bull-horns the four-toothed involucel is at
or near the base of the peduncle. In A. cochliacantha
the involucel is at the apex of the peduncle, very much
as in A. Farnesiana. In A. cornigera, A. spadicigera,
and A. Collinsii, the spikes are dense, cylindrical and
more or less like the spadix of an aroid. In A. sphsero-

cephala they are sphseroid-ovate or ovate-oblong, with
the flowers closely crowded on a fusiform receptacle.
In A. Cookii, the heads are perfectly globose with the

receptacle also globose. In A, Hindsii, which Bentham
put in a section (Americanx laxiflorx) apart from A.
spadicigera and its allies

(Pycnanthx americame), the

flower-spikes are lax and slen-

der with flowers not very
closely crowded.
Between the small flowers

are stipitate bracteoles or
umbracula which may
readily be likened to minute
umbrellas with slender
handles protecting
the flowers before
anthesis from'
moisture and fun-

gus spores. The
laminas of these
may be ovate-acu-
minate or hastate and long-

pointed, as in A. cornigera
and A. spadicigera; ovate
with the margin ciliate, as in

A. sphserocephala; circular or

nearly so, as in A. Collinsii

and A. Hindsii, or very
broadly ovate, as in A. Cookii.

The flowers themselves consist of a tubular calyx, four-

or five-toothed or almost entire, a corolla of four or

five lobes, in A. cornigera and its allies only slightly

longer than the calyx but in A. Hindsii about twice
as long. They are polygamous; that is, some of the
flowers are entirely staminate, others are both stami-
nate and pistillate. The stamens are numerous, with a

single pistil in the hermaphrodite flowers rising from
the center of the mass; ovary several-ovuled; style

filiform, stigma minute, terminal.
In one division, to which A. cornigera and its allies

belong, the pods are indehiscent, inflated, thin, char-

taceous, terminating in a sharp beak (Fig. 693). In
another division, to which A. Hindsii and A. Collinsii

belong, the pods are dehiscent (Fig. 696). In A. Cookii

they are very long and slender and two-valved. In
all cases the hard smooth compressed seeds are sur-

rounded by sweetish yellow or orange-colored pulp,
somewhat like that found in the pods of the algarroba,
or St. John's bread, which causes the fallen pods to

be eagerly sought by pigs and other animals. This

peculiarity at once distinguishes the bull-horn acacias

from A. arabica, the type of the genus, which has
dehiscent pods devoid of pulp.

Following are the leading species of bull-horn

acacias:

695. Acacia sphairocephala.
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A. Iniolucels at the base of the peduncle (Basibracteatx , Bentk.);

pedicelled bracteoles of the fl.- heads peltate. TRUE BULL-HORNS.

B. Pods indehiscent thin and fragile, terminating in a sharp, spine-
like beak.

C. Laminae of pedicelled bracteoles (umbracula) ovate-acuminate or

hastate: ft. -spikes dense, cylindrical; inflated spines broadly

spreading or incurved, closely resembling the horns of an ox.

D. Peduncles of fl.-heads puberulent: laminse of the bracteoles lun;j-

acumimite, more or less scabrous above; inflated spines usually
brown or chestnut-colored at length.

A, comtgera, Linn. (Arbor cornigera, Hernandez). HUITZ-
BlAMAXALLl. BULL-HORN. CUERNITOS. ARBOL DE LAS HORMIOAS.
ANI-TREE. Figs. 693, 094. A shrub or small tree with 1-3 erect sta.

and a few lateral branches bearing numerous large inflated spines
icmurkable for their close resemblance to the horns of an ox or

buffalo. The pods are eaten by pigs and other animals. E. Trop.
Mex.

DD. Peduncles of fl.-heads glabrous: laminae of bracteoles short'

acuminate not scabrous above: inflated spines usually ivory-
white or yellowish.

A. nicoyensis, Schenck. NICOYA BULL-HORN. ESPINO BLANCO,
WHITE-SPINED BULL-HORN. A shrub or small tree resembling the

former. Occurs in Costa Ilica, Guatemala and the adjacent
regions of Mex. and Salvador.

cc. Laminae of pedicelled bracteoles ovate, ciliate, not acuminate:

fa-spikes sph&roid-ovate or ovate-oblong: inflated spines not

broadly spreading, often V-shaped or U-shaped.

A. sphserocephala, Cham. & Schl. BULL-HORN. CUERNITOS DE
VERACRUZ. CORXIZUELO. ARBOL DE LAS HORMIGAS. ARBOL
HORMIQUERO. Fig. 695. A shrub or small tree resembling A.

cornigera, from the state of Vera Cruz.

BB. Pods dehiscent, coriaceous or woody.

C. Fls. in globose heads on long thick peduncles clustered in the axils

of long fork-like spines: pods very long.

A. Cookii, Safford, BULL-HORN ACACIA OF ALTA VERAPAZ. A
small tree or shrub with slender fork-like inflated thorns inhabited

by stinging ants. Guatemala.

CC. Fls. in elongated spikes, borne on special flowering branchlets, in
clusters of several, subtended by small bipinnate Ivs. with subulate

stipular spines or by a pair of spines only: laminse of pedicelled
bracteoles circular or nearly so.

D. Spikes dense rigid oblong-cylindrical: pods thick and woody,
straight or slightly curved, obtuse or shortly acuminate: larger

spines swollen at base, usually U-shaped and equitant.

A. CoUinsii, Safford. A shrub or small tree with inflated U-
shaped, olive-greenish or brownish stipular spines curving upward,
and sometimes twisted around the branch. S. Mex.

DD, Spike lax, flexible, linear: pods coriaceous, slender, falcate

usually long-acuminate; larger spines very broad and flat,

terminating in widely diverging, very sharp points, like an
inverted bicorn chapeau.

A. Hindsii, Benth. BROAD-THORN ACACIA. BULL-THORN OF
MAZANILLO. BUFFALO HORN. Fig. 69fi. A small glabrous tree

remarkable for its broad flat stipular thorns, which resemble in

form an inverted military chapeau. W. coast of Mex.

AA. Intolucel at the apex or above the middle of the slender peduncle:
laminse of the bracteoles ovate-ciliate (not peltate): larger spines
stout and straight widely diverging. Fls. in globose heads,
solitary or geminate, on flowering branchlets, subtended by a
small bipinnate If. with subulate stipular spines or by a pair of
small spines only: larger inflated spines at length split longi-
tudinally.

A. cocrtliac'intha, H. & B. (Mimosa campeachiana, Miller).
SPLIT-THORN ACACIA. SPOON-THORN ACACIA. This species is

not a true bull-horn since its

peduncles have not a basal in-

volucel and its stipular spines
instead of being hollow and sub-
ject to the perforations of ants
become split longitudinally.

W. E. SAFFORD.

BUMELIA (ancientGreek
name for an ash-tree). Sapo-
tacese. BUCKTHORN

;
also

IRONWOOD. Woody plants
sometimes cultivated in

botanical collections, but
without particular orna-
mental qualities.

Small trees or shrubs with

milky or gummy sap and
very hard wood: branches

usually spiny: Ivs. alternate,

entire, short-petioled : fls.

mostly perfect in axillary

clusters, long-pedicelled;
calyx 5-lobed, persistent ; 696. Acacia Hindsii.

corolla campanulate, 5-lobed; lobes longer than tube
with a small appendage on each side; stamens 5, adnate
to the corolla, and 5 petal-like staminodes; ovary 5-

celled, pubescent: fr. a 1-seeded drupe. About 20

species from the southern states to Brazil.

These are evergreen or deciduous small trees or shrubs,
usually spiny, with generally obovate to oblong leaves
and inconspicuous white flowers on axillary clusters

followed by black subglobose to oblong-ovoid drupes.
None of the species is of much horticultural value, but
as most of them grow naturally on dry, rocky or sandy
soil, they may be used sometimes with advantage for

planting in similar situations. The hardiest are B.

lanuginosa and B. lycioides, which have proved hardy in

sheltered positions at the Arnold Arboretum. Propa-
gation is by seeds.

lanugindsa, Pers. CHITTIM WOOD. Tree, sometimes
50 ft. : Ivs. oblong-obovate or cuneate-obovate, rounded
and often apiculate at the apex, dark green and lustrous

above, tomentose beneath, sometimes nearly glabrous at

length, 1-2^ in. long: clusters many-fld.; pedicels
slender, hairy: fr. oblong-ovoid or obovoid, %m. long.
S.S. 5:247. H.T. 376. Southern states north to S. 111.,

west to Texas. This is the species most often met
with in collections.

B. angustifdlia, Nutt. Shrub or small tree, to 25 ft.: Ivs. persist-
ent, obovate to oblanceolate, glabrous, 1-1 H in. long.; fr. oblong.
Fla. S.S. 5:249. B. lycioides, Gaertn. Shrub or small tree, to
25 ft.: Ivs. deciduous, elliptic to oblong or oblanceolate, acute, gla-
brous, 1 J^-4 in. long: fr. ovoid. Va. to 111., Fla. and Texas. S.S.
5:248. B. tenax, Willd. Shrub or small tree, to 30 ft.: Ivs. obovate
to oblanceolate, pubescent beneath, 1-3 in. long: fr. oblong. N. C.
to Fla. S.S. 5:246. ALFRED REHDER.

BUPHANE (Greek, cattle-destroyer, alluding to poi-
sonous properties). Amarylliddcex. Amaryllis-like bulbs,
very little known in this country; culture as for

Brunsvigia.
The buphanes are large plants, with many red fls.

in an umbel with 2 involucral bracts: Ivs. appearing late,

strap-shaped, thick: perianth tubular; segms. equal and
narrow, spreading; stamens 6, exserted, attached on
the throat; style thread-like, the stigma small. Two
species in Trop. and S. Afr. The fls. appear before the

Ivs., being as many as 200 together in a single head-like

umbel, on a stout peduncle 1 ft. or less high.

disticha, Herb. (B. toxicaria, Herb. Hsemdnthus
toxicarius, Thunb. Brunsvigia toxicaria, Ker-Gawl).
Bulb, 6-9 in. diam., tunicate: Ivs. several, distichous,
1-2 ft. long: peduncle or scape stout (6-12 in. high) and
solid, compressed, glaucous, bearing a dense umbel.
B.M. 1217. Sparingly offered. Lvs. said to be very
poisonous to cattle in S. Afr.; bulb furnishes arrow

poison for the natives.

ciliaris, Herb. (Amaryllis ciliaris, Linn. Brunsvigia
cilidris, Ker-Gawl. Crossyne ciliaris, Salisb. Hsemdn-
thus ciliaris, Linn.). Fewer shorter Ivs., and shorter

peduncle, bearing 50-100 dull purple fls.; may occur
in choice collections. B.R. 1153. L. jj_ g.

BUPHTHALMUM (Greek for ox-eye). Cpmpdsitx.
A genus of 7 species of European and W. Asian peren-
nial herbs, sometimes grown in the hardy border. Heads
large, with long yellow rays and imbricated involucral
bracts: Ivs. alternate, entire or dentate: pappus short,
often connate into a corona: achenes glabrous. Showy
plants of easy cult.

speciosissimum, Ard. (Telekia speciosissima). Two
to 5 ft. :

lys.
cordate and clasping, the upper ones oval

and acuminate: heads solitary on the ends of the sts.,

flowering in July and later.

salicifdlium, Linn. (B. grandiflbrum, Linn.). Lower
Ivs. oblong-lanceolate, 3-nerved, somewhat pubescent
and slightly serrate: fls. solitary and terminal, large.

speciosum, Schreb. (B. cordifblium, Waldst. & Kit.).
Lvs. very large, cordate, coarse-serrate: fls. very large
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and showy, on an upward-thickened peduncle: 3^ ft.,

blooming in June and later. J.H. III. 53:187. B.M.
3466 (as Telekia speciosa). The best of all, a bold free
and showy perennial growing very close and making
good mass-effects. L_ jj g

N'. TAYLOR. t

BUPLEURUM (Greek, ox and rife; of no obvious ap-
plication). Umbettiferx. A genus of 75 species of weedy
plants of the Old World, of which one (B. rolundifblium,

Linn.), is natural-
ized in the eastern

states, and another

(B.falcatum, Linn . ) ,

is cult, in Japan for

greens (A.G. 13:9).
Lvs. simple; entire,
often perfohate: fls.

umbellate mostly
without an invo-
lucre except in the

species below;
calyx-teeth mostly
none.

fruticosum, Linn.

Fig. 697. Shrubby,
3-5 ft. : Ivs. oblong,
leathery, mucro-
nate, sometimes
persistent, usually
quite sessile : fls.

with a reflexed in-

volucre, the umbels
also with a set of

bracts, also re-

curved: fr. oblong.
S.Eu. Suitable for

dry, almost sterile,

places.
B. crdceum, Fenzl. A

showy perennial with
fls. and involucral bracts
bright yellow. Asia
Minor.

N. TAYLOR.

697. Bupleurum
fruticosum.

BURBiDGEA
(after F. W. Bur-

bidge, who dis-

covered it in Bor-
neo). Zingiber&cese. Allied to Hedychium, but with no
lateral perianth segms. and the lip reduced to a small
blade. The showy orange-scarlet fls. rival cannas in

brilliancy. For cult., see Alpinia and Hedychium.
nitida, Hook. f. Tender herbaceous perennial : height

2-3 ft.: rootstock creeping, matted: sts. tufted, slen-
der: If.-blades glossy, 4-6 in. long, eared at junction
with the sheath: panicle terminal, 4-6 in. long, many-
fld.; inner perianth-tube 1-1^ in. long; outer segms.
1H-2 in. long, orange-scarlet, the dorsal one shorter
and more roundish than the 2 lateral ones. B.M. 6403.
G.C. II. 12:401.

B. schiiocheila, Hort. Dwarfer and more compact in habit than
B. nitida: Lvs. dull green above, brown-red beneath: fls. oranee-
yellow. Malaya.

BURCHELLIA (W. Burchell, botanical traveler).
Rubtacex. One species from S. Afr., an evergreen
shrub, with opposite short-petioled Ivs. and dense ter-
minal clusters of sessile scarlet fls.: corolla tubular,
bell-shaped; stamens 5, inserted in the tube: fr. a
2-celled, many-seeded berry. B. capensis, R. Br., has
been in the American trade, being cult, for its rich, dark
foliage and brilliant fls. It is very variable, and has
received several names. Three to 10 ft. Prop, by
cuttings. Grown under glass. B.M. 2339 (as B. buba-
lina). R.H. 1886:420. J.H. III. 34:81. L.B.C 7-664
B. R. 466.

BURDOCK: Arclium.

BURLINGTONIA: Rodriguciia.

BURNET (Polkrium Sanguisbrba, Linn.). A hardy
rosaceous perennial, the piquant Ivs. of which are some-
times used in flavoring soups and salads. The dried
roots are occasionally used as a family remedy. Burnet
is little known in this country as a condimental herb.
It is worthy a place in the hardy border for the orna-
mental character of its odd-pinnate Ivs. and its little
heads of fls. with drooping stamens. The Ifts. are
very dark green, ovate and notched: sts. 1-2 ft. high,
bearing oblong or globular monoecious heads. Of e;i

cult., either from seeds or by division of the clumps.
Native of Eu. L H B
BURNING-BUSH: Euonymus.

BURRIELIA: Baeria.

BURSARIA (Bursa, a pouch, alluding to the shape
of the pods). Pittospordcese, Two species of shrubs
with white fls. in clusters; sepals, petals and stamens
each 5, the petals soon withering: fr. a2-loculed caps.,
in shape like that of the shepherd's purse.

spindsa, Cav. An elegant spiny shrub or small tree,
with drooping branches and pretty white fls., produced
in summer: Ivs. small, oblong-cuneate, alternate and
nearly sessile Yr\ in. long: fls. small, lateral or terminal,
mostly terminal in broad pyramidal panicles. Austral.
Tasmania. B.M. 1767. Andr. Bot. Rep. 314. Cult
in S. Calif.

BURSERA (Joachim Burser, a disciple of Caspar
Bauhin). Burseracese. Usually tall trees, with sim-
ple or pinnately compound Ivs. : fls. small, in clusters,
4-5-parted, with twice as many stamens as petals or

sepals, and a 3-parted ovary containing 6 ovules: fr. a
3-parted drupe with usually only 1 seed. About 40 spe-
cies of trees in Trop. Amer. For B. serrata, see Protium.

Simaruha, Sarg. (B. gummifera, Jacq.). GUMBO-
LIMBO or WEST INDIAN BIRCH. Lvs. odd-pinnate, with
3-5 pairs of Ifts.

; Ifts. ovate, acute, membranous, smooth
on both sides, entire, the netted veins prominent on the
under side: fls. staminate and pistillate, appearing be-
fore the Ivs. or as they unfold, in knotty racemes some-
what resembling those of the choke cherry: fr. a drupe,
with a 3-valved succulent rind and 3-5 nuts. A tall

tree with a straight trunk and spreading head, found in

Fla., Mex., and Cent. Amer. and the W. Indies. Wood
very light, specific gravity when dry 30; useless even for

fuel; decays very rapidly. It yields a sweet, aromatic
balsam, which is used in Trop. Amer. as a medicine for
internal and external application; dried, it is known in
the trade as Chibou, or Cachibou resin, or Gomart
resin. It is known as a hardy greenhouse plant, and
thrives in a compost of loam and peat. Prop, by cuttings
under glass, with bottom heat. Q j> HASTINGS

BUSH-FRUITS. A term used to designate those
small-fruits that grow on woody bushes. It includes
all small-fruits as that term is used in America ex-

cepting strawberries and cranberries. Bush-fruits is an
English term, but it has been adopted in this

country, notably in Card's book on "Bush-Fruits."
The common bush-fruits are currants, gooseberries,
raspberries, blackberries, and dewberries.

BUTCHER'S BROOM: Sarcococca.

BUTEA (Earl of Bute). Leguminbsx. Three or 4

species of trees or woody vines of India and China, with
deep scarlet papilionaceous fls. in racemes, and pinnate
Ivs. In the Old World rarely grown in stoves. In this

country 1 is cult, in S. Calif.

frondosa, Roxbg. A leafy tree, yielding gum or lac :

Ifts. 3, roundish, pubescent beneath, the lateral ones
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unsymmetrica) : fls. 2 in. long, orange-crimson, very
showy; stamens 9 together and 1 free. E. India and
Burma. Rheede Hort. Mai. 6 : 16, 17. Reaches a height

of 50 ft. Inspis-
sated juice is known
as Bengal or Palas

kino, or butea gum,
which has astrin-

gent properties, re-

sembling true kino.

Seeds used in India
as a vermifuge. The
tree yields also
stick-lac. The
coarse, fibrous ma-
terial obtained from
the inner bark is

used for caulking
the seams of boats.

Dried fls. yield a

yellow or orange
dye.

BUTNERIA: Caly-
canthus.

BUTOMUS
(Greek, bous, ox,
and temno, to cut;
the leaves too sharp
for the mouths of

cattle). Butomacex.

Hardy perennial
aquatic of easy cul-

ture in ponds.
The Butomacese

comprises 3 genera.
Butomus is allied to

Alisma, but with
several ovules in

each carpel: peri-

anth-segms. all

prominent and col-

ored; stamens 9;

carpels 6, tapering
above: Ivs. sedge-
like. All the species

are referred by DC., in Mon. Phan., Vol. Ill, to B.

umbellatiis, and to the Australian Butomopsis, which is

also a monotypic genus (by some, however, included
in Tenagocharis).

umbellatus, Linn. FLOWERING RUSH. Fig. 698.
Rhizome thick: Ivs. 2-3 ft. long, iris-like, sheathing at
the base, 3-cornered: fls. rose-colored, 25-30 in an
umbel, on a long scape; sepals 3; petals 3. Summer.
Eu., Asia, in still water. Prop, by division.

BUTTERCUP: Species of Ranunculus.

BUTTERFLY WEED: AscUpias tuberom.

BUTTERNUT: Juglans.

BUTTERWORT: Pinguicula.

BUTTON-BUSH: Cephalanthus.

BUTTONWOOD: Platanus.

BUXUS (ancient Latin name). Buxctcese. Box
TKEE. Ornamental small trees or shrubs grown chiefly
for their handsome evergreen foliage.

Leaves opposite, short-petioled, penninerved, entire,

glabrous or nearly so, coriaceous: fls. monoecious,
apetalous, in axillary or terminal clusters, consisting
usually of 1 terminal pistillate fl., with usually 6 sepals
and with a 3-celled superior ovary with 3 short styles
and several lateral staminate fls. with 4 sepals and 4
stamens: fr. an obovate or nearly globular 3-pointed
caps., separating into 3 valves, each containing 2 shin-

ing black seeds. About 30 species in the mts. of Cent.

698. Butomus umbellatus.

and E. Asia, N. Afr., and S. Eu., also in W. India and
Cent. Amer.
These are evergreen shrubs of rather slow growth, with

shining, small foliage and inconspicuous flowers and
fruits. Buxus japonica seems to be the hardiest species,
and it has proved quite hardy at the Arnold Arboretum ;

and B. microphylla is of aboul the same hardiness, while
B. sempervirens is somewhat tenderer; B. balearica and
B. Wallichiana are still more tender. B. sempervirens
stands pruning very well, and in the old formal gardens
of Europe was formerly much used for hedges, and some-
times trimmed into the most fantastic shapes; the
dwarf variety is still often planted for bordering flower-
beds. The very hard and close-grained wood is in great
demand for engraving and finer turnery work.
The box tree thrives in almost any well-drained soil,

and best in a partially shaded position.

Propagation is by cuttings from mature wood early
in fall, kept during the winter in the cool greenhouse or
under handlights in the open; in more temperate re-

gions they may be inserted in a shady place in the open
air; 4 to 6 inches is the best size for outdoor cuttings.

Layers will also make good plants. The dwarf variety
is usually propagated by division. In planting borders,
it is essential to insert the divided plants deeply and as

firmly as possible, and to give plenty of water in the

beginning. Seeds are sown soon after maturity, but it re-

quires a long time to raise plants of good size from them.

A. Width of Ivs. less than

B. Lvs. oval to oblong-lanceolate, broadest about or below
the middle: branchlels usually slightly pubescent.

sempervirens, Linn. COMMON Box TREE. Fig. 699.
Shrub or small tree, to 25 ft.: branches quadrangular:
Ivs. oval-oblong or oval, rarely roundish oval or lanceo-

late, usually obtuse, %-!% in. long, petioles usually
pubescent: fls. in axillary clusters; staminate fls. sessile,
with a central gland half as long as the calyx. S. Eu.,
N. Afr., Orient, China. H.W. 3, p. 29. F.E. 18 pi. 81.
Gn. 55 p. 62. Wood much used for engraving. Lvs.

employed in medicine. Very variable in size, color
and shape of the Ivs.; some of the most commonly
cult, forms are the

following: Var.ar-

borescens, Linn.

Fig. 700. Tall
shrub or small
tree: Ivs. usually
oval. The typical
form. Var. argen-
tea, Loud. (Var.

argenteo-margin-
ata, Hort.). Lvs.

irregularly edged
with silvery white.
Var. afcrea, Loud.

(var. aurea macu-
lata, Bail!.). Lvs.

variegated with
yellow or entirely

yellow. Var. mar-
ginata, Loud. (var.
aurea marginata,
Baill. and Hort.).
Lvs. edged yel- 6gg Buxus sempervirens . ,

.
,

.,

low. Var. glaflca, The lower spray shows the under surface .

Koch (var. ma-
crophylla glaitca, Hort.). Lvs. oval, glaucous. Var.

rotundifolia, Baill. (var. latifdlia, Hort.J. Lvs. broadly
oval. Var. Handsworthii, Koch. Of upright habit, with
rather large dark green Ivs. Var. oleaefolia, Hort. Of
upright habit, with oblong Ivs., resembling those of the
olive. Var. elegans, Hort. (var. olesefblia elegans,

Hort.). A variegated form of the preceding variety.
Var. bullata, Koch. With large bullate Ivs. Var. angus-
tifdlia, Loud. (var. longifolia, Hort., var. salicifolia,
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Hort.). Shrubby: Ivs. oblong-lanceolate. Var. myrtiffi-
lia, Loud. Usually low : Ivs. small, elliptic-oblong. Var.
rosmarinifolia, Baill. Low: Ivs. small, linear-oblong,
revolute at the margin. Var. suffruticosa, Linn. (var.
n&na, Hort.). Dwarf: Ivs. small, oval or sometimes
obovate; flowering clusters usually only terminal.

BB. Lvs. usually obovate, broadest above the middle:
branchlets glabrous.

jap6nica, Muell. Are. (B. obcordata, Hort. B. F6r-
tunei, Hort.). Shrub, 6ft., with spreading branches: Ivs.

cuneate, obovate or roundish obovate, obtuse or emar-
ginate at the apex, VT\ l

/i in. long, light green with gla-
brous petioles: clusters axillary; staminate fls. sessile,
with a central gland as long as the calyx. China,
Japan. S.I.F. 2:38. Very distinct with its spreading
slender branches and light green, lustrous foliage.

microphylla, Sieb. & Zucc. (B. japdnica var. micro-

phylla, Muell. Arg.). Dwarf, often prostrate shrub,
<juite glabrous: Ivs. obovate or obovate-lanceolate, J^-l
in. long: clusters mostly terminal; staminate fls. sessile,
with a central gland like the former. Japan.

B. calif6rn\m, Lk =Simmomisia californica. B. Pirtunei, Carr.
=B. longifolia. B. Fdrtunei, Hort.=B. japonica. B. lldrlandii,
Hance. Branches pubescent: lys. narrow obovate, emarginate,

AA. Width of Ivs. l&n. or more.

balearica, Willd. Shrub, 6-15 ft.: Ivs. elliptic or

oblong, acute or obtuse at the apex, 1-2 in. long, light

green: clusters axillary; staminate fls. pedicelled. S.

Spain, Balear. Handsome shrub, but less hardy than
the former.

nn. Baill. Branches pubescent: Ivs. linear-elliptic, 1-2J-3 in.

long. Himalaya,. ALpRED REHDER
BYRSONIMA (name refers to use of some species in

tanning, in Brazil). Malpighiacese. Perhaps 100 Trop.
American trees and shrubs, frequently climbing, rarely
known in cult. Lvs. opposite, thick, simple, entire, the

stipules often connate: fls. white, yellow or pink, in

terminal simple or branched racemes; sepals and
petals 5, the former bearing a pair of glands, the latter

clawed and the blades concave; stamens 10, the fila-

ments united at base and bearded : fr. a 3-celled fleshy
drupe, with bony seeds, often edible. B. lucida, HBK.,
occurs in Fla. and W. Indies, a much-branched ever-

green shrub, with fls. white turning yellowish or rose;
apparently not in the trade. B. crassifdlia, HBK.
Mex. and S., is offered in S. Calif. Shrub or small
tree: Ivs. ovate, tapering each way: fls. yellow in

pubescent erect racemes. Said to bear the ''nanche,"
a popular fruit of the Mexicans. This has a sour
fermented taste; it is offered for sale in the markets
of the west coast Mexican towns, and is eaten raw
with salt, or in soups, or in stuffing for meats.
The astringent bark, rich in tannin, is used

medicinally.

TOO. Buxus scmpervirens Tar.

arborescens.
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